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1.1 NAME OF THIS PLAN 

This Development Control Plan (DCP) is entitled Hawkesbury Development Control Plan 2002. 

 

1.2 LEGISLATIVE BACKGROUND 

This DCP has been prepared in accordance with the relevant provisions of the Environmental 
Planning and Assessment Act 1979 (the Act) and the Environmental Planning and Assessment 
Regulation 2000 (the Regulation). 

This DCP complements the statutory provisions contained in Hawkesbury Local Environmental 
Plan 2012 (LEP 2012).  This DCP repeals any previous DCP of Hawkesbury City Council. 

 

1.3 LAND TO WHICH THIS PLAN APPLIES 

This DCP applies to all land within the Hawkesbury Local Government Area (LGA) to which LEP 
2012 applies. 

1.4 OBJECTIVES OF THIS PLAN 

The objectives of this DCP are: 

a)  To provide a comprehensive document that contains detailed development controls for 
development which meets community expectations and addresses the key environmental 
planning issues of the Hawkesbury LGA; 

b)  To promote economically, socially and environmentally sustainable development within the 
City of Hawkesbury; 

c)  To enable an aesthetically pleasing and functional development that sympathetically relates 
to adjoining and nearby development; 

d)  To maintain and enhance the environmental and cultural heritage of the Hawkesbury LGA; 

e)  To involve  the local community in the planning process by ensuring openness, 
accountability and transparency in the decision-making process; 

f)  To set out clear processes, procedures and requirements to facilitate an integrated and 
consistent framework for dealing with development assessment; 

g)  To ensure that development will respond to its context and not detrimentally affect the 
surrounding development ; and 

h)  To promote the Ecologically Sustainable Development (ESD) principles including water 
sensitive urban design, climate responsive building design, energy efficiency, and 
selection/use of recycled materials. 
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1.5 RELATIONSHIP WITH OTHER PLANS AND POLICIES  

LEP 2012 provides the legal framework for development within Hawkesbury. This DCP 
supplements the controls in the LEP and establishes the standards, information requirements, 
aims, objectives and rules under which all development is to be assessed.  Should there be any 
inconsistency between the provisions in this DCP and the provisions in LEP 2012, LEP 2012 shall 
prevail. 

This DCP should be read in conjunction with any other relevant Acts, State Environmental 
Planning Policies (SEPPs), codes/guidelines. 

 

1.6 ADOPTION DATES 

Each chapter of this DCP has been adopted by Council on the following dates: 
 

Chapter Adoption Date Effective Date 

Part A: Introduction 13 December 2011 21 September 
2012 

Part B: Exempt and Complying Development 13 December 2011 21 September 
2012 

Part C: General Guidelines 12 March 2002 7 August 2002 

1.  Landscaping 12 March 2002 7 August 2002 

2.  Parking and Access 12 March 2002 7 August 2002 

3.  Signs 12 March 2002 7 August 2002 

4.  Erosion and Sedimentation Control 12 March 2002 7 August 2002 

5. Bushfire Prone Land 12 March 2002 7 August 2002 

6.  Energy Efficiency 12 March 2002 7 August 2002 

7.  Effluent Disposal 11 May 2004 2 June 2004 

8.  Management of Construction & Demolition Waste 30 August 2005 14 September 
2005 

9. Preservation of Trees and Vegetation 13 December 2011 21 September 
2012 

10. Heritage Conservation 26 November 2013 19 December 
2013 

Part D: Specific Development 12 March 2002 7 August 2002 

1.  Residential 12 March 2002 7 August 2002 

2.  Industrial 12 March 2002 7 August 2002 

3.  Subdivision  12 March 2002 7 August 2002 

4.  Brothels 12 March 2002 7 August 2002 

5.  Telecommunications 12 March 2002 7 August 2002 

6.  Dam Construction 12 March 2002 7 August 2002 

7.  Landfill 12 March 2002 7 August 2002 

8.  Farm Buildings and Outbuildings 30 June 2015 16 July 2015 

Part E: Specific Areas 12 March 2002 7 August 2002 
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Chapter Adoption Date Effective Date 

1.  Kurrajong Heights 12 March 2002 7 August 2002 

2.  Macdonald Valley 12 March 2002 7 August 2002 

3.  Grose Wold 12 March 2002 7 August 2002 

4. Pitt Town 3 February 2009 19 February 2009 

5. Macquarie & Bridge Street, Windsor 13 December 2005 11 January 2006 

6. Bligh Park Neighbourhood Business Precinct Repealed on 4 July 2013. 

7. Windsor District Baptist Church Site, 739 – 741 
 George Street, South Windsor 

13 December 2011 21 September 
2012 

8. Redbank at North Richmond 25 November 2014 

Endorsed by 
Heritage Council of 
NSW on 31 March 
2015 

9 April 2015 

Appendices 12 March 2002 7 August 2002 

A. Dictionary 12 March 2002 7 August 2002 

B. Lodging a Development Application 12 March 2002 7 August 2002 

C. Development Application Fees 12 March 2002 7 August 2002 

D. Landscaping Species 12 March 2002 7 August 2002 

E. Engineering Specifications 12 March 2002 7 August 2002 

 Part 1 Design Specifications 12 March 2002 7 August 2002 

 Part 2 Construction Specifications 12 March 2002 7 August 2002 

 Part 3 Drawings 12 March 2002 7 August 2002 

1.6 HOW TO USE THIS DCP 

To use this DCP there are a number of key steps to consider.  They are outlined in table below. 

 

Step 1 

 

Does this DCP apply? 

 Is the proposed development permitted with consent under LEP 2012? If 
yes, then this DCP applies. 
 
Note:  This DCP does not apply to a development that is classified as: 

- exempt development under the State Environmental Planning 
Policy (Exempt and Complying Development Codes) 2008 (Codes 
SEPP) or Schedule 2 of the LEP or;  

- complying development under the Codes SEPP or Schedule 3 of 
the LEP  

See Codes SEPP and the LEP for details. A copy of the Codes SEPP is 
available at the following website www.legislation.nsw.gov.au. 

   

Step 2 
 

What does a DA need 
to address? 

 To understand what needs to be addressed when preparing a 
Development Application (DA), refer to Council’s “Guidelines for Submitting 
Applications” and Appendix 2 of this DCP.  When preparing a DA, consult 
with Council’s Customer Service Unit. 
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Step 3 
 

Consider the general 
controls that apply. 

 For all development (other than Exempt or Complying Development), there 
are general controls that might apply, including controls relating to 
landscaping, car parking, signs, soil erosion, and effluent disposal.  See 
Part C of this DCP for details. 

   

Step 4 
 

Are there any 
additional controls that 

apply? 

 Additional controls apply to residential development, industrial 
development, subdivision, farm buildings, outbuildings, 
telecommunications, dams and land filling.  See relevant sections of Part D 
of this DCP. 

   

Step 5 

 

Is the site located in a 
special area? 

 If the site is within Kurrajong Heights Village; the MacDonald Valley; Grose 
Wold; Pitt Town; Macquarie and Bridge Streets, Windsor; Bligh Park 
Neighbourhood Precinct; or 739 - 741 George Street, South Windsor, site 
specific controls specified in Part E of the DCP might apply in addition to 
controls specified in Parts C and D of the DCP. 

   

Step 6 
 

Any additional 
requirements? 

 If the development involves any engineering works, refer to Appendix E of 
this DCP for relevant engineering specifications. 

 

1.7 VARIATIONS TO THE DCP 

This DCP contains Aims, Objectives and Rules to achieve satisfactory development outcomes. A 
proposed departure from the development controls contained in this DCP will only be considered 
where written justification is provided for such departure which demonstrates: 

 why the controls are unreasonable or unnecessary in the circumstances; 

 how the development will achieve  the aims and objectives of the DCP and the zone of the 
subject land contained in LEP 2012 despite the proposed departure; and 

 what innovative and improved outcomes will be achieved by the development to justify the 
departure. 

 

1.8 TRANISITION PROVISIONS IN RELATION TO 

HAWKESBURY LOCAL ENVIRONMENTAL PLAN 1989 AND 

HAWKESBURY LOCAL ENVIRONMENTAL PLAN 2012 

On 21 September 2012 LEP 2012 commenced and Hawkesbury Local Environmental Plan 1989 
(HLEP 1989) was repealed.  As a result of this, certain immediate amendments were required to 
be made to the DCP to ensure consistency with the LEP 2012.  Accordingly, Part A and Part B 
were amended and Part C Chapter 9 Preservation of Trees and Vegetation and Part E Chapter 7. 
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Windsor District Baptist Church Site, 739 - 741 George Street, South Windsor were added to the 
DCP.  Pending further amendments to other parts of the DCP the following transitional provisions 
are to apply: 

 any reference to HLEP 1989, however described, is deemed to be a reference to LEP 2012; 

 any reference to any zone of HLEP 1989, however described, is deemed to be the 
equivalent zone of LEP 2012, as determined by Council; and, 

 any reference to a land use of HLEP 1989, however described, is deemed to be the 
equivalent land use of LEP 2012, as determined by Council. 
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2.1 TYPES OF DEVELOPMENT 

Within the Hawkesbury LGA, LEP 2012 is the main planning instrument which identifies 
development that: 

 can be carried out without Council’s consent; 

 can be carried out only with Council’s consent; and, 

 is prohibited. 

Different types of development are also identified in the NSW Planning legislation.  Various types 
of development are discussed briefly below: 

 

2.1.1 Development Without Consent 

Exempt Development 

This type of development is considered to be of minimal environmental impact.   Under Section 
76 of the Act, Exempt Development may be carried out without the consent of Council (see 
Chapter 1, Part B of the DCP for more details). 

 

2.1.2 Development With Consent 

(a) Complying Development 

Under Section 76A of the Act, development consent for the carrying out of complying 
development may be obtained by the issue of a complying development certificate either by 
Council or an Accredited Certifier (see Chapter 2, Part B of the DCP for more details). 

 

(b) Local Development 

The majority of proposals are Local Development and require the lodgement of a DA with 
Council. 

 

(c) Designated Development 

“Designated development” is defined in Schedule 3 of the Regulation.  This schedule lists types 
of developments that require a more rigorous environmental impact assessment. These 
applications require the preparation of an Environmental Impact Statement (EIS) which must be 
undertaken in accordance with the requirements of the Director – General of the NSW 
Department of Planning and Infrastructure. 

 

Note:  The EIS is a more detailed assessment of the potential impacts of the development and of 
measures to minimise these impacts. When preparing an EIS it is strongly recommended that you use 
the services of a suitably qualified consultant. You should carefully research the consultant’s capacity 
for and experience in preparing such documentation and if necessary ask to see examples of their 
work. 
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(d) Integrated Development 

“Integrated development” is defined by Section 91 of the Act and is development (not being 
complying development) that, in order for it to be carried out, requires development consent and 
one or more of the following approvals: 

 Fisheries Management Act 1994 

 Heritage Act 1977 

 Mine Subsidence Compensation Act 1961 

 Mining Act 1992 

 National Parks & Wildlife Act 1974 

 Petroleum (Onshore) Act 1991 

 Protection of the Environment Operations Act 1997 

 Roads Act 1993 

 Rural Fires Act 1997 

 Water Management Act 2000 

 

Note:  The above list may be subject to future review and therefore it is always necessary to check 
the current version of the Act 

 

With integrated development, there is an integrated assessment of the proposal with both Council 
and the relevant approval body assessing the DA.  If an approval body provides the Council with 
“general terms of approval” these must be included in any consent issued by Council, if Council 
intends to approve the DA.  If the approval body refuses to provide “general terms of approval”, 
then Council must refuse the DA. 

 

(f) Regional Development 

Regional development is development which is notified and assessed by a local council and then 
determined by the relevant joint regional planning panel (regional panel). Regional development 
is defined in Schedule 4A of the Act. Regional development includes:  

 development with a capital investment value (CIV) over $20 million, 

 development with a CIV over $5 million which is council related, lodged by or on behalf of 
the Crown (State of NSW), private infrastructure and community facilities or eco-tourist 
facilities, 

 extractive industries, waste facilities and marinas that are designated development, 

 certain coastal subdivisions, 

 development with a CIV between $10 million and $20 million which are referred to the 
regional panel by the applicant after 120 days, and 

 Crown DAs (with a CIV under $5 million) referred to the regional panel by the applicant or 
local council after 70 days from lodgement as undetermined, including where 
recommended conditions are in dispute.  

http://www.jrpp.nsw.gov.au/
http://www.jrpp.nsw.gov.au/
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Note:  It should be noted that development that meets the specific capital investment value (CIV) or 
other criteria to be State significant development is excluded as being regional development. For 
example, manufacturing industries, hospitals and education establishments with a CIV over $30 
million are considered State significant. Other exclusions apply. 

 

(g) State Significant Development (SSD)  

State Significant Development (SSD) is development that is declared under section 89C of the 
Act. State Environmental Planning Policy (State and Regional Development) 2011 specifies a 
range of developments including certain agricultural produce industries, education 
establishments, intensive livestock agriculture, hospitals, manufacturing industries, medical 
facilities, tourist facilities, warehousing, waste and resource management facilities energy, tourist, 
education and hospital facilities as SSD. In addition the Minister for Planning and Infrastructure 
may also declare development to be SSD by an order. These developments are assessed by the 
DP&I in consultation with relevant councils, NSW Government agencies and the community.  

A full list of SSD development types and specified sites can be found in Schedules 1 and 2 of the 
State and Regional Development SEPP. 

 

2.1.2 Prohibited Development  

The Land Use Table in Part 2 of LEP 2012 lists the types of development that are prohibited in 
each zone. In addition, relevant SEPP should be considered for any provisions which may 
prohibit development on the site. 

 

http://www.planning.nsw.gov.au/LinkClick.aspx?fileticket=jo_5Y1C9kOY%3d&tabid=522&language=en-AU
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2.2 THE DEVELOPMENT ASSESSMENT PROCESS 

2.2.1 Pre-Development Application Consultation 

Pre-DA consultation is considered to be an important aspect of the DA process.  It provides the 
opportunity for Council staff to advise applicants about the permissibility of a proposal, relevant 
sections of this DCP that apply to the development, any inherent site constraints which are known 
to Council, issues that need to be addressed, and the information needed to be included in the 
DA.  This will ensure that all relevant issues are addressed, sufficient information is provided, and 
minimise time delays and expenses. 

Prospective applicants are advised to contact Council's Customer Service Unit on (02) 4560 4444 
to discuss their proposals prior to preparing and submitting applications. Where large and 
complex developments are proposed such as residential flat developments, multi-dwellings, 
mixed-use developments, large commercial/business premises, industrial developments and 
retail complexes, applicants are encouraged to prepare preliminary concept plans prior to 
organising a pre-DA meeting with Council. 

 

2.2.2 Development Application Requirements 

DA requirements are included in Council’s ‘Guidelines for Submitting Applications’. A copy of the 
Guidelines can be obtained from Council’s Customer Service Unit or on Council’s website. 

Applicants are encouraged to use the services of a professional town planner, and other related 
experts, to assist in the preparation of Statement of Environmental Effects (SEE) for major or 
more complex development proposals (see Planning Institute of Australia NSW Division for a list 
of consultant town planners). 

 

2.2.3 Lodgement of a Development Application 

The lodgement of a DA is required for any proposed development where LEP 2012 or any other 
environmental planning instrument specifies that a proposed development may only be carried 
out with development consent.  A DA may be made by the owner of the land to which the DA 
relates or by any other person, with the consent in writing of the owner of that land. 

 

Note:  Where a public authority prepares a DA, the consent in writing of the owner of the land is not 
required, if the authority forwards a copy of the application to the owner prior to the making of that 
application. 

 

2.2.4 Development Assessment 

In assessing an application, Council will take into consideration the matters specified in Section 
79(c) of the Environmental Planning & Assessment Act, 1979 and as are of relevance to the 
proposed development. The diagram in Section 2.2.9 depicts the assessment process. 
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2.2.5 Additional Information 

Council may request the applicant to provide additional information on the proposed development 
to enable a proper assessment of the proposal. For example, where a DA is unclear or illegible, 
or is not accompanied by the appropriate fee, if any relevant integrated approvals have not been 
identified in the application, or if the DA is not accompanied by a Species Impact Statement 
where one is required, the DA may be returned to the applicant. In addition, Council may “stop 
the clock” and request additional information. This means that the time for Council assessing the 
development is extended. The assessment clock is not restarted again until Council is satisfied 
that there is sufficient information to appropriately assess the DA. 

 

2.2.6 Notice of Council Meeting 

Where a DA is referred to a Council meeting for determination, persons who made submissions 
and the applicant will be advised in writing of the date of the relevant Council meeting. If the DA is 
to be determined by the Joint Regional Planning Panel (JRPP), persons who made submissions 
and the applicant will be advised in writing of the date of the relevant JRPP meeting. 

 

2.2.7 Notification of Determination  

Following determination of a DA (including an application for the modification of the development 
consent) the applicant and all persons who made submissions will be advised in writing of 
Council’s determination of the application. 

 

2.2.8 Review of Determination 

In the event of an application being refused by Council or where the applicant is dissatisfied with 
any condition of consent, the applicant may request Council to review the determination under 
Section 82A of the Act. 
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2.2.9 Development Assessment Process 
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3.1 INTRODUCTION 

This chapter outlines notification requirements for the public exhibition of DAs.  

 

3.2 NOTIFICATION OF DEVELOPMENT? 

This section indentifies the types of the development that will be notified and the types of 
development that does not require notification. 

 

3.2.1 What Development Will Be Notified? 

The following table identifies types of development that will be notified and the form of notification 
unless the General Manager, or delegated staff, consider that the circumstances of the 
application are such that notification is not necessary or a use that is not listed in the matrix is 
believed to require notification in the public interest. 

Notification Table

Land Use / Development Type
Le
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animal boarding or training establishments ▲ X
aquaculture ▲ X
extensive agriculture ▲ X
farm buildings (within 10m of a boundary) X X
forestry ▲
intensive plant agriculture ▲ X
intensive livestock agriculture ▲ X
residential accommodation

attached dwellings X X
boarding houses X
dual occupancies X X
Dwelling houses (two storey)  including alterations and additions to existing two 
storey dwelling houses within residential zones. X X

Dwelling houses (two storey)  including alterations and additions to existing two 
storey dwelling houses within 10m of a boundary within a rural or environmental 
protection zone.

X X

group homes X
hostels X

agriculture
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residential accommodation

multi dwelling housing X
residential flat buildings X
rural worker's dwellings X X
secondary dwellings X X
semi-detached dwellings X X
seniors housing X
shop top housing X
home-based child care X X
home business X X
home occupation (sex services) X

backpackers' accommodation X
caravan parks including camping grounds X
bed & breakfast accommodation X X
farm stay accommodation X X
hotel or motel accommodation X
serviced apartments X

amusement centres ▲ X X
bulky goods premises ▲ X X
cellar door premises ▲ X X
function centres ▲ X
funeral homes ▲ X
garden centres ▲ X
industrial retail outlets ▲ X X
kiosks ▲ X X
landscaping and material supplies ▲ X
markets ▲ X
neighbourhood shops ▲ X X
office premises > 5000m2 GFA X
entertainment facilities ▲ X
plant nurseries ▲ X
pubs
retail premises > 5000m2 GFA X
registered clubs
restaurants or cafes ▲ X X
restricted premises ▲ X X
roadside stalls ▲ X X
rural supplies ▲ X
service stations X
shops ▲ X X
take-away food & drink premises ▲ X X
hardware and building supplies ▲ X
sex services premises ▲
timber yards ▲ X
vehicle sales or hire premises ▲ X
veterinary hospitals ▲ X
wholesale supplies ▲ X X

agricultural produce industries X
livestock processing industries X
sawmill or log processing industries X
stock & sale yards X

tourist and visitor accommodation

rural industries [eg. use of composting facilities and works]

commercial premises
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boat building and repair facilities ▲ X X
extractive industries
general industries ▲ X X
heavy industries ▲
light industries ▲ X X
mine
vehicle body repair workshops ▲ X X
vehicle repair stations ▲ X X

hazardous storage establishments
liquid fuel depots
offensive storage establishments

self storage units ▲ X X
warehouse or distribution centres ▲ X X
depots ▲ X X

biosolids treatment facilities ▲
sewage reticulation systems ▲
sewage treatment plants ▲
water recycling facilities ▲

resource recovery facilities ▲
waste disposal facilities ▲
waste or resource transfer stations ▲

water reticulation systems X
water storage facilities X
water treatment facilities X

airport
heliport
airstrip
helipad

car parks ▲ X X
electricity generating works ▲ X X
freight transport facilities ▲ X X
passenger transport facilities ▲ X X
telecommunication facilities ▲ X X
transport depots ▲ X X
truck depots ▲ X X
educational establishments [eg. TAFE establishment, etc.] X

hospitals
medical centres X
health consulting rooms X

child care centres X
community facilities X
correctional centres
emergency services facilities X
industrial training facilities ▲ X X
information and education facilities X
places of public worship X
public administration building X
research stations X
respite day care centres X

industries

health services facilities

infrastructure

air transport facilities 

community infrastructure

water supply systems

waste or resource management facilities

sewerage systems

heavy industrial storage establishments

storage premises
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boat launching ramps X X
boat sheds (within 10m of a boundary) X X
charter & tourism boating facilities X
environmental facilities X
jetties X X
marinas X
mooring X X
mooring pens X X
recreation areas ▲ ▲ X
recreation facilities (indoor) ▲ ▲ X
recreation facilities (major)
recreation facilities (outdoor) ▲ ▲ X
water recreation structures X X

cemetery
crematorium
demolition ▲ X
earthworks (less than 500 tonnes) X
earthworks (500 tonnes or more) ▲
environmental protection works X X
exhibition homes X
exhibition villages X
flood mitigation works X X
mortuaries X
temporary use of land X X
Torrens title or community title subdivision in residential, rural or environmental 
protection zone X X

Key:

     - Notification required.
▲ - Only if within or adjoining a residential, rural or environmental protection zone.  
 x  - Notification not required.

miscellaneous

recreation

 

 
Note: 

1. Where an application is amended before it is determined, the application may be re-notified and/or 
re-advertised at cost to the applicant, if Council is of the opinion that the amended proposal may be 
likely to have an additional impact on the environment or the locality. 

2. Where development is proposed over more than one property and a site sign is required, site signs 
need not be erected on all affected properties.  At a minimum one site sign will be erected in a 
location which, in the opinion of Council staff, will offer the most public exposure of the sign. 

 

3.2.2 What Development Does Not Require Notification? 

Notification is not required for the following: 

 single storey dwelling houses including alterations and additions to existing or approved 
single storey dwelling houses 

 structures ancillary to a residential accommodation (eg swimming pools, pergolas, 
awnings, rainwater tanks, garages, carports, tennis courts, decks, play equipment) 

 ringbark, cut down, lop, remove, injur or wilfully destroy trees or other vegetation 
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 home occupations 

 signage 

 alteration to an existing building where the works are internal, and will not result in any 
change to the height, external configuration or external facade of the existing building; 

 change of use of premises from a commercial office to another commercial office or shop; 
shop to another shop or commercial office; light industry to light industry; 

 intensification of hours of approved operation in a commercial or industrial zone, where the 
land does not adjoin a residential, rural or environmental protection zone; 

 complying development as referred to in Schedule 3 of LEP 2012 or any SEPP; 

 subdivision of an existing or approved development relating to residential, business and 
industrial development 

 roads 

 modification of development consent under Section 96(1) or 96(1A) of the Act (i.e. 
modifications involving the proposed correction of a minor error, mis-description, 
miscalculation or minimal environmental impact only) 

 modification of development consent under Section 96(2) of the Act whereby the proposed 
modifications to relate only to interior works which will not result in any change to the 
height, external configuration or external facade of the existing or approved building 

 any other development which in the opinion of the General Manager or delegated staff 
does not require notification. 

 

3.2.3 Development Not Mentioned in 3.2.1 or 3.2.2 

Development not mentioned in 3.2.1 or 3.2.2 will be notified or not notified at the discretion of 
Council staff. 

 

3.3 WHO IS TO BE NOTIFIED? 

As a minimum, letters will be sent to all persons who, according to Council property rating 
records, own or occupy land immediately adjoining the development site.  In addition, letters may 
also be sent to owners or occupiers of any land that the General Manager or delegated staff 
considers may be detrimentally affected by the application having regard to the following criteria: 

 the views to, from, and across/over the land; 

 overshadowing; 

 privacy; 

 pollution, in terms of noise, dust, fumes and the like; 

 the visual quality of the building in relation to the streetscape and neighbouring properties; 

 the scale of the proposed buildings; 
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 the likely effect on the drainage of adjoining sites; 

 the siting of the proposed building in relation to the site boundaries; 

 hours of use; 

 nature of use; 

 light spillage or reflection; 

 means of access to or provision of private parking on the development site; 

 traffic generation; and 

 particular circumstances of the application. 

 

3.4 WHICH OTHER AUTHORITIES/PERSONS MAY BE 

NOTIFIED? 

Where a development site adjoins a neighbouring Council’s LGA, notification will be given to the 
respective neighbouring Council. 

Applications may also be notified to additional persons and agencies based on consideration of 
the following criteria: 

 scale of development; 

 traffic generation; 

 social and economic impact; 

 impact on streetscape; and, 

 potential impact on items of environmental heritage. 

 

3.5 COST OF NOTIFICATION 

The applicant shall pay to the Council a fee in accordance with Council's adopted Revenue 
Pricing Policy  to cover the cost of notification of the DA. 

 

3.6 WHAT IS TO BE CONTAINED IN THE NOTIFICATION 

LETTER? 

The notification letter should contain: 

 address of the property and description of the land (Lot No., Deposited Plan, and House 
No. if applicable); 

 development application number; 

 the name of the applicant; 

 a brief description of the proposal; 
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 where and when the application can be inspected; 

 a statement that confidentiality will not be available to objectors; 

 political donation disclosure; 

 a plan of the proposal (A4 size). 

 

3.7 WHAT IS TO BE CONTAINED IN THE SITE SIGN? 

Where a site sign is required the site sign should be headed “Development Proposal” and should 
contain the following information: 

 address of the property and description of the land (Lot No., Deposited Plan, and House 
No. if applicable); 

 development application number; 

 the name of the applicant; 

 a brief description of the proposal; 

 where and when the application can be inspected. 

Council will erect the sign and the applicant may remove the sign at the end of notification period. 

 

3.8 HOW LONG IS THE NOTIFICATION PERIOD? 

The length of the notification period for "advertised" or "designated development" will be in 
accordance with the legislative requirements of the Act and Regulation.  The length of the 
notification period for all other types of development is a minimum of 14 days.  The General 
Manager, or delegated staff may extend the period of exhibition by an additional 14 days if they 
consider the application to be significant, complex or exhibited during Christmas or Easter 
Holiday periods. 

 

3.9 MAKING A SUBMISSION 

Any person can make submission object to or supporting a development proposal.  The 
submission should quote the DA number, the author’s name, address, and daytime contact 
details. 

If the submission includes a petition, all the petitioners must sign the petition and clearly state 
their names, addresses and contact details.  

Submissions can be hand delivered, posted to Hawkesbury City Council, PO Box 146, WINDSOR 
NSW 2756, faxed to (02) 4587 7740, or emailed to council@hawkesbury.nsw.gov.au.  More 
information relating to the making a submission to Council is available on Council’s website. 
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3.10 WILL THE APPLICANT BE ADVISED OF SUBMISSIONS? 

Confidentiality will not be available to objectors.  In some cases, submissions may be referred to 
the applicant for their response. Where applications are amended in response to objections 
received, comments may be sought from previous objectors. 

 

3.11 NOTIFICATION OF DETERMINATION OF 

APPLICATIONS 

Following determination of an application all persons who made submissions will be advised in 
writing of the decision as soon as practical. 

 

3.12 SECTION 82A REVIEW OF DETERMINATIONS 

Requests for review of determination pursuant to Section 82A of the Act which are to be 
determined by Council rather than a delegate shall be notified as follows: 

 all persons who lodged a written statement of support or objection to the DA will be notified 
in writing of the time and date of the Council Meeting and invited to address the Council;  
and 

 all persons who were notified of the original DA will be notified in writing of the time and 
date of the Council Meeting and invited to address the Council. 
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1.1 INTRODUCTION 
The NSW Government introduced a State-wide exempt and complying development code being part 
of State Environmental Planning Policy (Exempt and Complying Development Codes) 2008 (Codes 
SEPP) in February 2009. The Codes SEPP identifies certain developments as either exempt 
development or complying development. In addition to the Codes SEPP, LEP 2012 also identifies 
certain developments as exempt or complying development. 

Exempt development is generally a small-scale development with minimal environmental impacts. 
These minor developments can be carried out without the need to gain planning or construction 
approval. While these developments/structures may be considered relatively minor, if not properly 
controlled they may have the potential to impact adversely on neighbours or streetscapes. Therefore, 
predetermined standards are specified in the Codes SEPP and LEP 2012 to minimise these impacts, 
by restricting the size and location of these structures, and provide consistency for these minor forms 
of development throughout the State. 

Complying development is a form of accelerated planning approval for development that meets 
predetermined development standards. The determination of a Complying Development Certificate 
(CDC) relies on a codes-based assessment, and there is no merit based assessment for complying 
development.  Development that does not fully comply with all the controls is required to follow the 
standard development application assessment process at Council. 

The Codes SEPP specifies development provisions or predetermined development standards for both 
exempt and complying developments under the following codes:  

• General Development Code; 

• General Housing Code; 

• Housing Alterations Code; 

• Rural Housing Code; 

• General Commercial and Industrial Code; 

• Subdivisions Code; and 

• Demolition Code 

 

1.2 OTHER RELEVANT LEGISLATION 
Although the Codes SEPP or LEP 2012 specifies certain development as exempt development or 
complying development, other legislative requirements for approvals, licences, permits and authorities 
may still apply to them. Therefore the Codes SEPP and/or LEP 2012 need to be read in conjunction 
with other relevant legislation that regulates exempt and complying development including but not 
limited to: 

• Environmental Planning and Assessment Act, 1979 (the Act); 

• Environmental Planning and Assessment Regulation 2000 (the Regulation); 

• State Environmental Planning Policy (Infrastructure) 2007; 

• Local Government Act 1993; 

• National Construction Code (NCC) and relevant Australian Standards (AS); 

Exempt and Complying Development 7 
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• Roads Act 1993; 

• Swimming Pools Act 1992; 

• National Parks and Wildlife Act 1974; 

• Conveyancing Act 1919; 

• Protection of the Environment Operations Act 1991; 

• Occupation Health & Safety Regulation 2001; and, 

• Threatened Species Conservation Act 1995 

The applicant has an obligation to ensure that all requirements are met prior to undertaking an 
exempt development or lodging a complying development application. 

Exempt and Complying Development 8 
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2.1 EXEMPT DEVELOPMENT 
Exempt Development is a minor development or a small-scale structure that has minimal 
environmental impacts, and can be carried out with no planning or construction approval.  
Developments undertaken as exempt development are subject to compliance with the development 
standards specified in the Codes SEPP, LEP 2012 and other relevant legislation, codes and 
standards. 

Part 2 General Exempt Development Code of the Codes SEPP sets out preset development 
standards for different types of exempt development including certain aerials, antennas, air 
conditioning units, awnings, barbeques, blinds, canopies, cubby houses, decks, fences, garbage bin 
storage enclosures, garden sheds, home-based childcare centres, letter boxes, rainwater tanks, sky 
lights and wind mills. In addition, Schedule 2 Exempt Development of LEP 2012 also identifies certain 
development as exempt development. 

The LEP 2012 requirements for exempt development are explained below. 

 

2.2 REQUIREMENTS FOR EXEMPT DEVELOPMENT  
To be exempt development, the development: 

• must meet the relevant deemed-to-satisfy provisions of the National Construction Code, or if 
there are no such relevant provisions, must be structurally adequate; 

• must not, if it relates to an existing building, cause the building to contravene the National 
Construction Code; 

• must not be designated development; 

• must not be carried out on land that comprises, or on which there is, an item that is listed on 
the State Heritage Register under the Heritage Act 1977 or that is subject to an interim heritage 
order under the Heritage Act 1977; 

• must not be carried out in an environmentally sensitive area for exempt or complying 
development (as defined in clause 3.3 of LEP 2012); 

• must not be on land that is critical habitat of an endangered species, population or ecological 
community (identified under the Threatened Species Conservation Act 1995 or the Fisheries 
Management Act 1994); 

• must not be on land within a wilderness area (identified under the Wilderness Act 1987); 

• must not involve the removal or pruning of a tree or other vegetation that requires a permit or 
development consent for removal or pruning, unless that removal or pruning is undertaken in 
accordance with a permit or development consent; 

• must be installed in accordance with the manufacturer’s specifications, if applicable; 

• development that relates to an existing building that is classified under the National 
Construction Code as class 1b or class 2–9 is exempt development only if:  

o the building has a current fire safety certificate or fire safety statement, or 

o no fire safety measures are currently implemented, required or proposed for the building. 
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2.3 COMPLIANCE WITH THE PRESET STANDRARDS 
A careful self-assessment needs to be undertaken against predetermined standards set out either in 
the Codes SEPP or the LEP and other requirements in other relevant legislation to assess whether 
the development meets all the specified standards and requirements for exempt development.  If, the 
development satisfactorily meets all the criteria, it may be classified as an exempt development.  If the 
development does not comply with all the requirements, development approval from Council needs to 
be obtained prior to commencing the development. 

Exempt and Complying Development 12 
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3.1 COMPLYING DEVELOPMENT 
Complying Development is a routine, low scale development that requires approval but which is 
capable of complying with all of the predetermined standards/controls specified in either the Codes 
SEPP or in Schedule 3 Complying Development of LEP 2012. 

Complying development may include activities such as single storey dwelling houses, single storey 
dwelling house additions, covered decks, garages, industrial buildings, boundary adjustments and 
swimming pools, again, all not exceeding preset standards. 

The LEP 2012 requirements for complying development are explained below. 

 

3.2 REQUIREMENTS FOR COMPLYING DEVELOPMENT  
To be complying development, the development must: 

• be permissible, with consent, in the land use zone in which it is carried out; 

• meet the relevant deemed to satisfy provisions of the National Construction Code; 

• have an approval, if required by Local Government Act 1993, from Council for an on-site effluent 
disposal system if the development is undertaken on unsewered land 

• must not be on land that is critical habitat of an endangered species, population or ecological 
community (identified under the Threatened Species Conservation Act 1995 or the Fisheries 
Management Act 1994); 

• not be on land within a wilderness area (identified under the Wilderness Act 1987), or  

• not be designated development; 

• not be on land that comprises, or on which there is, an item of environmental heritage (that is 
listed on the State Heritage Register or in Schedule 5 of LEP 2012 or that is subject to an interim 
heritage order under the Heritage Act 1977); 

• not require concurrence (except a concurrence of the Director-General of the Office of 
Environment and Development in respect of development that is likely to significantly affect a 
threatened species, population, or ecological community, or its habitat (identified under the 
Threatened Species Conservation Act 1995)); 

• not be on land identified as an environmentally sensitive area for exempt or complying 
development (as defined in clause 3.3 of LEP 2012). 

 

3.3 APPLICATIONS FOR COMPLYING DEVELOPMENT
CERTIFICATES  

 

An application for a CDC may be made by the owner of the land on which the development is 
proposed to be carried out, or by any other person, with the consent of the owner of that land. 

Applications can be made to Council or an accredited certifier. 
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3.4 INFORMATION REQUIREMENTS FOR APPLICATIONS FOR 
COMPLYING DEVELOPMENT 
An application for a CDC should contain the information, and be accompanied by the documents, 
specified in Part 2 of Schedule 1 of the Regulation (see www.legislation.nsw.gov.au for details). 

 

3.5 ADDITIONAL INFORMATION 
Council may require additional information concerning the proposed development that is essential to 
the Council’s consideration of the application. 

 

3.6 WITHDRAWAL OF APPLICATION 
An application for a CDC may be withdrawn at any time prior to its determination by the applicant by 
the provision to Council of a notice to that effect. 

 

3.7 NEIGHBOUR NOTIFICATION 
There is no requirement to notify neighbours before the CDC is issued.  However, it is good practice 
to discuss with adjoining owners at the early stages of the design of the development prior to the 
lodgement of the application with Council. 

A condition of consent may be imposed on a CDC requiring notification to neighbours within 20m of 
the subject property within two days of works commencing. 

 

3.8 DETERMINATION OF APPLICATIONS 
Complying development is a fast track, 10-day approval process. Council may determine an 
application by issuing a CDC unconditionally or subject to conditions, or by refusing to issue a CDC. 

There is no right of appeal against the determination of, or a failure or refusal to determine, an 
application for a CDC by Council. 

 

3.9 MONETERY CONTRIBUTION 
In accordance with sections 85(6)(a) and 85(9) of the Act and Council’s Development Contributions 
Plan(s), the payment of a monetary contribution may be imposed as a condition of a CDC. 

 

3.10 NON COMPLIANCE 
Once a CDC has been issued, the work undertaken must comply with the approved plans.  No 
retrospective approval can be provided.  If the work undertaken is not compliant with the CDC, 
Council may issue an order regarding the unauthorised works, and also may take action against such 
works. 
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3.11 DURATION A COMPLYING DEVELOPMENT CERTIFICATE 
A CDC becomes effective and operates from the date endorsed on the certificate.  The CDC lapses 5 
years after the date endorsed on the certificate and no proceedings may be taken before a court or 
tribunal to extend this period.  However, a CDC does not lapse if the development to which it relates 
is physically commenced on the land within the period of 5 years after the date of endorsement of the 
certificate. 

 

3.12 MODIFICATION OF COMPLYING DEVELOPMENT 
The applicant or a person having the benefit of a CDC may apply to modify the development the 
subject of the application or certificate. 



 

PART C 
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1.1 LANDSCAPING OBJECTIVES 

The objectives for this chapter are to: 

 encourage the enhancement of the natural, cultural 
and built environment; 

 outline the landscaping requirements relating to all 
forms of development; 

 encourage the recognition of climatic influences and 
the incorporation of landscaping design features to 
enhance or modify the climatic factors relating to the 
site;  

 encourage the design of low maintenance landscaping; 

 integrate development into the landscape to minimise 
the impact on the natural environment;  and 

 provide for landscaping which allows freedom of 
access and mobility. 

 

1.2 LANDSCAPING REQUIREMENTS 

A landscape concept plan is required for most developments in the Hawkesbury.  The 
landscape plan is to be prepared by a suitably qualified person, and must incorporate the 
requirements detailed below. 
 

1.2.1 Existing Environment 

Climate Control 
Landscaping should attempt to enhance and reinforce positive climatic influences and minimise 
the impact of adverse climatic features. 
 

Existing Vegetation 
Landscaping should retain, protect and enhance existing native vegetation.  Maximum 
advantage should be taken of existing mature trees and shrubs on the site and these should be 
incorporated into the overall landscape strategy. 
 
During construction, all trees and stands of vegetation which are to be preserved, should be 
protected by temporary staking or fencing which shall be the drip line of the tree, to ensure root 
and trunk damage does not occur as a result of machinery movements or storage of building 
materials. 
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Long-Term Maintenance  
The use of environmentally suitable, low-maintenance species is encouraged. That is, primarily 
indigenous native species endemic to the locality which are hardy, drought-resistant, and, in 
some cases, salt-tolerant and best adapted to the conditions of the site. 
 
Maintenance requirements should be minimised by utilising design features such as mowing 
edges, walls and the installation of watering systems where appropriate. 

 

1.2.2 Proposed Landscaping 

Area Figure C0.1 Landscaping area 

Other sections of this DCP identify the 
amount of areas required for different 
developments to be provided as open space. 
 
A major proportion of the total amount of 
open space required shall be provided as a 
single parcel with suitable dimension to 
accommodate its use. 
 

 

Location Figure C0.2 

The main parcel of recreation space should 
be located on the northern, north-eastern or 
north-western sides of residential buildings in 
order to achieve the optimum solar aspect, to 
avoid winter shadow and exposure to cold 
winds, and to ensure that such space is 
usable all year round. 
 
On larger sites where the topography may 
include southerly slopes or areas shaded 
during winter months, such areas should not 
be used to locate the main open space parcel 
or parcels.  However, in some localities 
experiencing adverse northerly winds, 
protected south-facing courtyards may have 
merit. 
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In the case of caravan parks and tourist development, the main 
open space parcel shall be located close to caravan or unit sites, 
but shall be separate from internal roads to ensure safe 
conditions for children with respect to traffic. 

 

Planting Considerations 

The detailed landscape design should take into account the placement of evergreen and 
deciduous tree species to ensure winter sun penetration into buildings and outdoor open 
space/recreation areas. 
 
Where there are existing native trees on the site, the planting should include a proportion of 
similar species so as to retain the character of the area. 
 
Landscaping should include a suitable proportion of trees, other than palms, in order to: 

 reduce the visual impact of buildings; 

 shade their western elevations from the hot afternoon summer sun; 

 promote privacy between sites; and 

 provide shade for car parking areas, outdoor recreation areas, and children's play 
areas. 

 
Planting of trees in straight lines should generally be avoided.  Planting should be in clumps 
with a mix of suitable trees, shrubs and ground covers. 
 
Shrub masses should be used to reduce the visual impact of parking and service areas, and to 
act as windbreaks and privacy screens for outdoor open space areas. 
 

Wind Buffers 
Existing stands should be retained as wind buffers.  Where clearing is necessary, it should be 
undertaken only in a direction at right angles to the prevailing winter winds. 
 

Landscaping 1-3 
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Figure C0.3 

 
 

Drainage 
Existing vegetation should be retained along natural drainage lines and supplementary planting 
should be considered, to reduce moisture levels and lower stormwater velocities, thus reducing 
the possibility of erosion of top soil. 

Figure C0.4 

 

Treatment 
A minimum of 50% of the main open space parcel shall be suitably treated, provided with 
outdoor furniture and equipment, and screened where necessary, to provide outdoor seating, 
recreation and children's play areas, where appropriate to the development, to Council's 
satisfaction. 

Landscaping 1-4 
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Screening 
Suitable screen fencing will be permitted, where 
appropriate, to ensure privacy and clothes drying areas 
and to block out undesirable views.  Screen walls may be 
constructed of brick, timber or other approved materials 
and shall be suitably designed to achieve integration with 
the overall landscape treatment. 
 

Climate 
A site's microclimate is directly affected by a combination 
of the prevailing climatic conditions such as the site's 
aspect (the direction it faces), the topography, the 
vegetation and the structures.  With due consideration to 
the prevailing weather conditions, landscaping can 
effectively control climatic impacts on buildings and 
outdoor spaces. 
 

Wind Control 
Landscaping should protect buildings and outdoor spaces from unfavourable and cold winter 
winds. 

Figure C0.5 

 
A moderately penetrable shelter belt (60% solid, 40% opening) is the most effective in 
protecting from unfavourable winds.  If it is too dense it will cause turbulence. 

Figure C0.6 

 

A good windbreak will give protection over a distance equal to at least eight times its height. 
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Figure C0.7 

 

Solar Radiation Control 
Landscaping should maximise winter sun and minimise summer sun. 

Figure C0.8 

 

Landscaping should reduce glare and reflection, particularly off driveways and car parks. 
 

Figure C0.9 

 
 
In summer the western elevations of buildings should be protected from the afternoon sun with 
trees of suitable mature height. 
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Low shrubs, bushes and grasses should be used to reduce the reflection of solar energy from 
roadways or any other paved surface. 
 

Run-off 
Retarding basins can be complemented with planting for extra absorption. 
 

Mounding 
Earth mounds can perform a variety of functions including: 

 screening; 

 buffer strips; 

 barriers; 

 design features; 

 water retention; 

 noise reduction; 

 light control; and 

 windbreaks. 
 
Wherever utilised, mounds should form an integral part of the landscape strategy. 
 

Figure C0.10 
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Typical Mound Detail 
Mounds must be stabilised by appropriate planting to avoid erosion.  Use mulch and ground 
cover for moisture retention and stability.  Soil should have good moisture holding capacity.  
Mounds which are to be turfed should have slopes not exceeding 1 in 3. 
 

Car Park Mounding 
The following detail illustrates the use of mounding to contain effectively noise and car 
headlights in a car parking area. 
 
Provided mounds are densely planted, they will also act as a pedestrian barrier. 
 

Figure C0.11 

 
 

Drainage Retardation 
Mounds or weirs can be incorporated into minor (non-permanent) drainage lines as landscape 
features, and restrict water flow during storms. 
 

Noise 
Landscaping creates a natural buffer for machinery noise and adds to the amenity of the area. 
 

Pedestrian Access 
Landscaping should aim to provide a streetscape environment that encourages people to walk 
or cycle. 
 
Pathways and laneways should create a series of attractive experiences while ensuring safety 
and surveillance is not compromised. 
 
Pedestrian crossings can be used to highlight access points and perceptually emphasise the 
pedestrian environment. 
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Edging Figure C0.12 Figure C0.12 

Grassed areas should be separated from 
garden beds with suitable garden edging. 
Grassed areas should be separated from 
garden beds with suitable garden edging. 
  
Mowing strips of concrete, brick or timber 
should be constructed to facilitate ease of 
maintenance and to enhance appearance. 

Mowing strips of concrete, brick or timber 
should be constructed to facilitate ease of 
maintenance and to enhance appearance. 
  

 

Mulching 
All planting beds and mounds are to be mulched with suitable material to a minimum depth of 
100 millimetres.  These areas should then be over planted with suitable ground covers to create 
a living mulch. 
 
The use of black plastic or similar impermeable membranes on planting beds is not acceptable, 
as it interferes with air and water entering the soil. 
 

Figure C0.13 

 
 

Irrigation 
Irrigation systems such as trickle, drip or spray are 
recommended as they minimise maintenance. 
 

Staking 
Staking is not required if healthy young plants are 
provided.  Staking may be advisable when 
planting in a windy location or where large 
container plants are being transplanted. 

Hessian strips should be looped loosely around 
the trunk and staked in a figure eight to allow 
some sway movement, thus encouraging root 
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growth. 
 

Fertilising 
Many native plants are adapted to conditions of low soil fertility, such as species (Banksia, 
Grevillea and Hakea).  Care should be taken when fertilising these types of plants, and only 
fertilisers with low phosphorous content should be used. 
 

Species Variety 
While some species will grow in full sun or fairly exposed in areas, other factors such as soil 
type and drainage may limit their use in certain situations.  In these cases it may be more 
appropriate to select plants native to the Hawkesbury area. 
 
To assist with the choice of suitable species, Appendix D in this DCP includes a categorised 
species list.  Species and varieties have been identified along with other information relating to 
habitat and growing conditions. 
 

Access and Mobility 
Landscaping design shall allow for easy access for people dependent on walking frames, 
wheelchairs and pushing prams.  Designs shall include: 

 location and design of designated vehicle parking bays; 

 grades and widths of access paths and ramps; 

 outdoor furniture and other fixtures;  and  

 reference to Australian Standards. 
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Carparking 2-1 

2.1 CAR PARKING AIMS 

This chapter aims to: 

 ensure that adequate and convenient off-
street parking facilities are provided for all 
vehicles generated by new development; 

 encourage the efficient flow of traffic through 
car parks and to minimise the potential for 
pedestrian/vehicle and vehicle/vehicle 
conflict; 

 ensure minimum of interference to the flow of 
traffic on the street network; and 

 ensure adequate traffic safety and 
management and to improve the amenity of 
car parking areas. 

 

2.2 OBJECTIVES 

New development is to make provision for off-street car parking to cater for the needs of 
residents, visitors, employees and service vehicles. 
 
In determining the provision of on-site car parking, Council will take into account: 

 the size and type of development and its traffic generation; 

 the availability and accessibility of public car parking areas; 

 the degree of accessibility by public transport; and 

 traffic volumes on the street network, including expected future traffic volumes relating 
to Hawkesbury road hierarchy. 

 
Within the development site, the location of parking area shall have regard to: 

 site conditions, such as slope and drainage; 

 visual amenity of the development and adjacent 
sites; 

 proximity of the parking area to any neighbouring 
residential areas; 

 relationship of the building/s to the parking area; 
and 

 relationship of the parking area to the street. 
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2.3 LANDSCAPING 

Landscaping of parking areas is required to provide shade for cars and pedestrians, to lessen 
the visual impact of expansive paved areas, to enhance the overall appearance of the 
development and to screen the car park from adjacent development.  Refer to Part A Chapter 2 
Section 2.6.4 and Part C Chapter 1 of this DCP for Council's detailed landscaping requirements. 
 

2.4 ACCESS CONSIDERATIONS 

 Vehicles should enter and leave the site in a forward direction.  Ingress and egress to or 
from a site should be located where they will cause least interference with vehicular and 
pedestrian movement on public roads. 

 The potential for on-street queuing should be eliminated by the provision of sufficient 
standing area for vehicles entering the car park and loading areas. 

 To encourage their utilisation, entrances to parking areas should be located so as to be 
readily visible and accessible from the frontage road. 

 Service vehicle areas should be provided off-street with convenient access.  Service 
areas should operate independently of other areas, and enable vehicles to enter and 
leave the site in a forward direction. 

 Parking areas shall incorporate rational circulation patterns.  All parking bays shall be 
readily accessible and the provision of adequate space for the manoeuvring of vehicles, 
particularly rigid and articulated heavy vehicles, shall be considered. 

 Car parking spaces for people with disabilities should be clearly marked and the surface 
should be level. 

 

2.5 RULES 

Car parking is to be provided generally in accordance with the following standards.  Where 
there are no specific guidelines for a land use or a variation to the standard is sought, a traffic 
impact statement should accompany the DA. 
 

Carparking 2-2 
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2.5.1 Residential 

 
Use Standard 

Dwelling House, Dual Occupancy, 
Villas and Townhouses, and 
Residential Flat Buildings 

 1 covered space per small dwelling (GFA less 
than 55m2). 

 1.5 covered spaces per medium dwelling (GFA 
55 to 85m2). 

 2 covered spaces per large dwelling (GFA more 
than 85m2). 

 For each development containing 3 or more 
dwellings, visitor parking is to be provided at the 
rate of 1 space per 5 dwellings or part thereof.  
For example: 

 villa development would need 2 visitor 
spaces; and 

 a 12 villa development would need 3 visitor 
spaces. 

  
Boarding Houses and Hostels  1 space per 5 beds. 
  
Hostels for Aged and Disabled 
Persons 

 1 space per 10 units/beds, plus 

 1 space per 2 employees, plus 

 1 space for an ambulance. 
  
Self Contained Dwellings for Aged 
and Disabled Persons 

 0.5 space per 1 bedroom dwelling. 

 0.85 space per 2 bedroom dwelling. 

 1 space per 3 or more bedroom dwelling. 
  
Hospitals, Nursing Homes and 
Convalescent Homes 

 1 space per 5 beds, plus 

 1 space per 2 employees, plus 

 Provision for ambulances. 

Note Consideration will be given to reducing car parking rates for residential 
development in commercial zones, particularly for 'shop top' housing. 
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2.5.2 Commercial 

Use Standard 

Commercial Premises and Shops, 
Professional Chambers and 
Veterinary Clinics 

 1 space per 30m2 of GFA. 

  

Restaurants, Reception Centres and 
Refreshment Rooms 

 1 space per 30m2 of GFA in commercial zones. 

 1 space per 20m2 of GFA in all zones other than 
commercial zones or one space per three seats, 
whichever is greater. 

  

Fast Food Restaurants (free standing)  1 space per 6m2 of service area or 1 space per 3 
seats, whichever is the greater, plus 

 1 space per 2 employees. 
  

Roadside Stall  5 spaces. 
  

 1 space per 200m2 of site area.  Retail Plant Nursery 
  

Service Station  5 spaces per work bay, plus 

 1 space per 30m2 of ancillary retail floor space. 
  

Outdoor Display and Sales Areas (car 
showrooms, sale of boats, caravans, 
trucks, agricultural machinery etc) 

 1 space per 250m2 of sales/display area, plus 

 1 space per 2 employees. 
  

Motel  1 space per unit, plus 

 1 space per employee, plus 

 where a restaurant/function room is included 1 
space per 10m2 of service area, or 1 space per 3 
seats, whichever is the greater. 

  
Hotel and Licensed Club Service/Bar Area 

 1 space per 10m2 of service area/bar area, plus  

 1 space per 2 employees. 
Accommodation 
 1 space per bedroom or motel type unit. 
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2.5.3 Industrial 

Use Standard 

Industry, Factory, Warehouse, Bulk 
Stores 

 4 spaces for all development up to 300m2 of 
GFA, then 1 space for each 90m2 of GFA or part 
thereof, in excess of 300m2. 

  
Factory Units  4 spaces for each unit up to 300m2 of GFA, then 

1 space for each 90m2 of GFA or part thereof, in 
excess of 300m2. 

  
Car Repair Station  5 spaces per work bay. 
  
Wrecking Yard  1 space per 200m2 of site area. 

 When largely contained within a building, 
requirement is 1 space per 40m2 of GFA. 

  
Bulky Goods Retailing  1 space per 40m2 of GFA. 
  
 
 

2.5.4 Recreational 

Use Standard 

Bowling Alley  3 spaces per lane. 
  
Squash Courts  3 spaces per court. 
  
Tennis Courts  5 spaces per court. 
  
Bowling Club  30 spaces for first green, 

 15 spaces for each additional green. 
  
Gymnasium 1 space per 25m2 of GFA. 
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2.5.5 Other Land Uses 

Use Standard 

Caravan Parks  1 space per caravan/camping site, plus 

 1 visitor space per 10 sites or part thereof. 
  
Church, Church Hall, Places of 
Worship, Funeral Parlour and 
Mortuary 

 1 space per 5 seats. 

  
Schools and Educational 
Establishments 

 1 space for each staff, plus 

 space for delivery vehicles and buses, plus 

 1 space per 5 seats or 1 space per 7m2 of floor 
area in assembly hall, whichever is greater, plus 

 1 space per 3 Year 12 students. 
  

2.6 ACCEPTABLE DESIGN SOLUTIONS 

 Minimum dimensions for car parking spaces and aisle widths to be in accordance with 
the following table and diagram. 

 
 

Parking Layout 
Parking Space 

Dimensions (metres) 
Traffic Flow Aisle Width 

(metres) 

90O Parking 2.6 x 5.5 Two Way 6.7 
60O Parking 2.6 x 5.6 One Way 5.5 
45O Parking 2.6 x 6.0 One Way 4.0 
Parallel 2.4 x 7.5 

2.4 x 7.5 
One Way 
Two Way 

4.0 
6.0 
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Figure C0.1 

 
 

 Car parks to provide separate ingress and egress points where more than 50 parking 
spaces are provided or where traffic turnover is high. 

 Driveways to be located at least 1 metre from adjoining property boundaries. 

 Driveways to have a minimum width of 6 metres at or in front of the building line except 
for single dwellings. This may be reduced in width for residential developments behind 
the building line in accordance with the following table. 

Note: The Australian Standard shall not be used in determining design and layout of car 
parking.  Consideration will be given to reduce widths where aisle widths are provided. 

 

Number of Dwellings Minimum Driveway Width 
 9 or fewer  3 metres 

 10 to 20  4 metres 
 more than 20   5.5 metres 

 

 Where parking spaces are located 900 to the driveway alignment, the minimum 
driveway width adjacent to the space is to be 6.7 metres to allow adequate 
manoeuvring.   
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2.7 ACCESS AND MOBILITY 

The provision of parking for persons with a disability is to be provided in accordance with 
Australian Standard 2890.1 – 1993 and the Building Code of Australia.  Such spaces shall be 
located so as to allow convenient and safe access within sites. 
 
The width of a disabled parking space should allow for the disembarking of either the disabled 
driver or passenger.  The disembarking zone is not to be shared with general pedestrian 
access.  The space should be long enough to allow for the loading/unloading of wheelchairs.  
 
Acceptable design solutions involving car parking spaces for disabled persons are: 

 it should be located as close as practicable to and be linked to an entrance of the 
building, or to a wheelchair accessible lift by a continuous accessible path of travel; 

 a firm surface and a fall not exceeding 1 in 40 in any direction; 

 a minimum length of 5.5 metres, a minimum width of 3.8 metres and a minimum height 
of 2.5 metres; 

 clearly visible sign incorporating the international symbol of access for disabled people; 

 an overlap allowance (maximum 500 millimetres) applies when, parallel to the car 
parking space, there is an adjoining walkway or similar surface which is: 

 at the same level as the car parking space; 

 firm and level, with a fall not exceeding 1 in 40 in any direction; 

 not another car parking space; and 

 not less than 1,000 millimetres in width; 

 a vertical clearance of not less than 2,500 millimetres provided from the entrance of the 
car parking space to a distance of not less than 2,160 millimetres from the far end when 
entering the space; and 

 non-slip or textured paint used for line markings. 
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Signs 3-1 

3.1 OVERALL SIGNAGE OBJECTIVES OVERALL SIGNAGE OBJECTIVES 

Appropriate signs identify and promote businesses and 
buildings, as well as communicate messages.  Well 
designed signs can contribute to the streetscape and assist 
people to find their way.  It is, however, important that signs 
contribute to the amenity of the area. 

Appropriate signs identify and promote businesses and 

  

buildings, as well as communicate messages.  Well 
designed signs can contribute to the streetscape and assist 
people to find their way.  It is, however, important that signs 
contribute to the amenity of the area. 

Unless specifically exempted from the need for an 
application, no advertising structures shall be erected, 
displayed or affixed on any building or land without the prior 
approval of Council.  Signage also needs to comply with the 
requirements of State Environmental Planning Policy No.64 
- Advertising and Signage. 

Unless specifically exempted from the need for an 
application, no advertising structures shall be erected, 
displayed or affixed on any building or land without the prior 
approval of Council.  Signage also needs to comply with the 
requirements of State Environmental Planning Policy No.64 
- Advertising and Signage. 
  
The general objectives for signs in Hawkesbury are to: The general objectives for signs in Hawkesbury are to: 

 allow signs that add to the character of the 
streetscape and complement the architectural style and use of the building

 allow signs that add to the character of the 
streetscape and complement the architectural style and use of the building; 

 encourage suitably located signs that provide legible and clear messages; 

 encourage well designed and located signs that contribute to the streetscape and the 
site on which it is proposed; 

 avoid visual clutter through the proliferation of signs; and 

 consider the amenity of the area and the visual quality of the public domain. 

 

3.2 SIGNS IN COMMERCIAL AND INDUSTRIAL ZONES 

Aim 
 To permit adequate business identification and advertising to identify the nature of the 

business conducted on the premises. 
 

Objectives 
 The design and location of signs are to: 

 be integrated and in proportion with the architecture and structure of the host 
building; 

 be placed to ensure that architectural features of the building, views or vistas are 
not obscured; 

 consider existing signs to avoid visual or physical clutter; and 

 avoid obstruction of pedestrian access or line or sight of vehicular traffic. 

 Signs shall be simple, concise and uncluttered in appearance.  Emphasis should be on 
clarity of communication. 
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 Advertising other than real estate signs shall relate to the use occurring on the 
respective property. 

 A common structure for signage shall be provided for multi unit developments. 

 Directional signage should be located in a convenient point close to the main entry to 
the development. 

 

Rules 
 Figure C0.1 Acceptable signage 

Signs that are generally acceptable are: 
 under the awning signs; 
 painted window signs; 
 pole or pylon signs up to 6 metres in 

height; 
 fascia signs - signs attached to the 

fascia or return of an awning; 
 flush wall signs - attached to the wall 

of a building and projecting not more 
than 300 millimetres; 

 top hamper signs - attached to the transom of a doorway or display window 
of a building. 

 Figure C0.2 Unacceptable signage 

Signs that are unacceptable are: 
 pole or pylon signs above 6 metres in 

height; 
 roof sign - signs erected on or above 

the roof or parapet of a building; 
 above awning signs - signs attached 

to the upper side of an awning); 
 horizontal projecting signs - 

attached to the wall of a building and 
projecting more than 300 millimetres 
horizontally; 

 vertical projecting signs - attached to the roof of a building and projecting 
more than 300 millimetres vertically;  

 moving, blinking or flashing signs;  and  
 fin signs - signs erected on or above the canopy of a building. 

Compliance with the requirements of State Environmental Planning Policy No. 64 -
Advertising and Signage. 

Signs 3-2 
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3.3 SIGNS ON HERITAGE ITEMS 

Aim 
 To ensure the design and location of signs on heritage items does not detract from the 

heritage significance of the building or streetscape. 
 

Objectives 
 All signs on heritage items are to be carefully designed and placed to ensure the 

heritage integrity of the building is not compromised. 
 

Rules 
(a) Above awning or projecting wall signs are unacceptable. 
 

3.4 SIGNS IN RESIDENTIAL, RURAL AND SCENIC 
PROTECTION ZONES 

Aim 
 To limit signs in the residential, rural and scenic protection zones in Hawkesbury, while 

permitting adequate opportunity to display and identify the nature of activities being 
carried out on the land to which the sign is erected. 

 

Objectives 
 Generally, advertising signs are discouraged in residential rural 

and scenic protection zones. 
  

 Rules 
(b) In the following instances Council may permit signs: 

 real estate signs that comply with Section 3.5 of this 
chapter; 

 a sign directing the travelling public to tourist areas 
or displaying private advertisements for tourist 
accommodation or other tourist facilities; and 

 a sign indicating the purpose for which the land is 
used.  These signs shall be restricted to: 
- one sign per property, 
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- a height of 2.5 metres above ground level, and 
- a maximum area measuring 0.75m2.  Double sided or "V" signs may be 

permitted where considered appropriate, with each face being 
restricted to 0.75m2. 

 

3.5 REAL ESTATE SIGNS 

Real estate signs are defined as an advertisement which indicates that the land, building or 
other structure to which it is attached is for sale, rent, auction or to be disposed of by some 
other means. 
 

Objective 
 To provide for the transaction of property on a temporary basis. 

 
Zones  Rules 

Residential ( a ) One double sided or "V" sign measuring no more 
than 0.75m2 for each face inside the property 
boundaries or positioned hard up against the front 
boundary of the property when located on Council 
land/road reserve. 

( b ) Signs positioned so as not to obstruct any 
pedestrian access or line of sight for vehicular 
traffic.   

( c ) Signs are permitted for up to 4 months. 

( d ) Larger signs may be permitted, upon written 
submissions to, and approval by Council. 

Commercial and Industrial ( a ) One double sided or “V” sign, measuring no more 
than 3.0m2 for each face, inside the property 
boundaries, or attached to the building being 
advertised for sale.   

( b ) Signs are permitted for up to 4 months. 

( c ) Larger signs may be permitted, upon written 
submissions to, and approval by the Building and 
Development Branch of Council. 
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Zones  Rules 
Other zones with land size 
greater than 4,000m2 

( a ) One sign measuring no more than 1.2m2  inside the 
property boundary or positioned hard up against the 
front boundary where located on Council land/road 
reserve. 

( b ) Signs are permitted for up to 4 months. 
 

 

3.6 TEMPORARY SIGNS 

Temporary signs for community events may be permitted for a period of 14 days prior to an 
event, with the written consent of Council.  Application is to be made in writing, at least 14 days 
prior to the date of display, or 28 days prior to an event.  If approved, the temporary sign shall 
be removed within two days of the completion of the event. 
 
The erection of temporary banners on Council owned land and road reserves is allowable on 
the Council banner poles located in North Richmond and McGraths Hill.  Approval for this type 
of temporary signage shall be sought from the Director of Assets Services and Recreation and 
shall comply with the Banner Policy adopted by Council. 
 
Details of the location, type of sign and dimensions, together with methods of attachment shall 
be included in the application, as well as details of the event being advertised. 
 

3.7 SANDWICH BOARD/A FRAME SIGNS 

A sandwich board or "A" Frame sign is self-supporting by its own structure, and not mounted on 
any vehicle, tree, pole, building or the like.  These signs are restricted to business and industrial 
zones. 
 
Location  Rules 
Private Business Property ( a ) The sign is wholly contained within the leased area for 

the business and restricted to a maximum signage 
area of 2.4m2 on each of the two faces. 

( b ) Signage of this type shall be restricted to one sign per 
business. 

Public Places and  
Upon Council Property 

( a ) Signs shall have a maximum signage area of 1.2m2 
for each of the two faces. 

( b ) Each sign shall be registered with the Council.  A 
registration plate issued by Council shall be 
permanently affixed to the sign for identification 
purposes. 

( c ) Each sign shall be covered by a $5 million insurance 
indemnity, protecting both the owner of the sign and 
Council jointly.  This shall be renewed annually with 
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Location  Rules 
evidence of insurance to be provided on an annual 
basis. 

( d ) Signs shall not obstruct pedestrian access or line of 
sight for vehicular traffic. 

( e ) Signs shall be located adjacent to the premises 
gaining advantage from the sign, that is, not outside 
an extended line from the side boundaries to the 
gutter or where no gutters exist a distance of 5 
metres from the shop or business front wall. 

( f ) Signage of this type shall be restricted to one sign per 
business. 

 
 

3.8 PROHIBITED SIGNS 

Hawkesbury Local Environmental Plan 1989 
prohibits the following signs: 
 

 signs mounted on motor vehicles or 
trailers (whether registered or 
unregistered) where the vehicle or trailer 
is parked in a location of position for a 
period of time such that its principal 
function is for the display of an 
advertisement and not for the 
transportation of goods or people; 

 any ‘freestanding portable sign’ not being co

any form of 

vered by a current insurance policy; and 

 advertising sign attached to telegraph poles, trees, street posts or the like. 

rohibited signs will be required to be removed from display upon notification from an 
 
P
authorised Council officer.  Should the prohibited sign be displayed after such notification is 
given, then the sign may be confiscated and disposed of at the waste depot.  Alternatively, 
where the sign is affixed to private property, failure to remove the sign after notification may 
result in legal action being taken against the person benefiting from the sign. 
 



 

 

Chapter 4 

SOIL EROSION AND 
SEDIMENT CONTROL 
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Soil Erosion and Sediment Control 4-1 

4.1 INTRODUCTION 

Soil erosion and the subsequent sedimentation 
of waterways and bushland is having a 
significant effect on downstream areas and 
receiving waters within the Hawkesbury area.  
Pollutants are often associated with the 
sediment, including nutrients and pesticides.   
 
DAs may therefore require the submission of a 
Soil Erosion and Sedimentation Control Plan 
(SESCP) or Statement.  Such a statement is to 
clearly indicate how sediment is to be prevented 
from leaving the site. 
 
Any proposal which will or may involve: 

 the disturbance of the existing surface of the earth or placement of fill; or 

 changes in the rate and/or volume of run-off entering a watercourse, or flowing over 
land; 

shall be subject to the provision of this chapter of the DCP. 
 

4.2 SOIL EROSION CONTROL OBJECTIVES 

Principles of erosion and sediment control are to: 

 investigate site features; 

 prepare a SESCP; 

 save topsoil for reuse; 

 control run-off onto, through and from the site; 

 use erosion control measures to prevent on-site damage; 

 use sediment control measures to prevent off-site damage; 

 rehabilitate disturbed areas quickly; and 

 maintain erosion and sediment control measures. 
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4.3 GUIDELINES FOR EARTHWORKS AND EROSION 
CONTROL 

To minimise soil erosion, one or more of the following measures may be required during 
earthworks: 

 run-off and erosion controls prior to 
disturbance or removal of any of site 
vegetation; 

 topsoil from approved areas be 
stockpiled for re-use during site 
rehabilitation and landscaping; 

 uncontaminated run-off intercepted 
up-slope and diverted around all 
disturbed areas; 

 run-off detention and sediment 
interception measures to reduce flow 
velocities and to prevent topsoil, 
sand, aggregate, road base, spoil or 
other sediment escaping from the 
site or entering any downstream 
drainage easements or natural 
watercourses; 

 the capacity and effectiveness of 
run-off and erosion control measures 
maintained at all times; 

 erosion and sediment control devices, as per documented references, installed and 
maintained to ensure there is no increase in downstream levels of nutrients, litter, 
vegetative debris and other waterborne pollutants; 

 stockpiles of topsoil, sand, aggregate, spoil or other material capable of being moved by 
running water to be stored clear of any drainage line or easement, natural watercourse, 
footpath, kerb or road surface; 

 measures applied to prevent site vehicles tracking sediment and other pollutants onto 
any sealed roads serving the development; or 

 dust control measures (vegetative cover, mulches, irrigation, barriers and stone) shall 
be applied to reduce surface and airborne movement of sediment blown from exposed 
areas. 
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4.4 GUIDELINES FOR BUILDING PROJECTS 

To minimise soil erosion during construction, the following measures may be required: 
 

 a dish diversion drain or similar structure constructed above the proposed site to divert 
clean run-off to a stable discharge area, with the diversion drain being lined with turf or 
otherwise stabilised; 

 a sediment trapping fence using a geofabric designed for such a purpose and installed 
to the manufacturers specifications, to be placed below the construction area; 

 the owner is to ensure that drains, barriers and accessways are maintained, and will be 
responsible for the maintenance of such erosion and sediment controls once the 
building contractor has completed his/her work, until such time as the site is no longer in 
an erosion-prone state; 

 no building or other materials being stored on the Council footway or roadway; 

 vehicular access shall be controlled so as to prevent tracking of sediment onto adjoining 
roadways, particularly during wet weather or when the site is muddy; 

 any soil or sediment escape from the building site (from the access point or on vehicle 
tyres), being cleared off the roadway or gutter immediately to ensure non-entrance to 
the drainage system; 

 downpipes and stormwater drainage being installed and connected to approved 
disposal systems before the roof has been fixed; 

 topsoil from the construction site being stripped, or stockpiled is required to be 
adequately fenced or stabilised in a location where it will not be eroded from the site; 

 cut and fill areas being topsoiled using stored material, or purchased topsoil if required, 
and vegetated on a temporary basis until final landscaping is undertaken; 

 stockpiles of building materials (spoil, sand, etc) surrounded down slope with approved 
sediment controls; 

 trenches excavated during the course of construction being backfilled and turfed or 
sown with appropriate seed and fertiliser mix as soon as practicable; 

 access to the site not being permitted other than by the approved route indicated on the 
construction certificate; 

 hard standing area to be installed before any other works proceed; 

 retain existing vegetation and/or install a strip of turf minimum 600 millimetres adjacent 
to back of kerb; and 

 dust control measures shall be applied to reduce surface and airborne movement of 
sediment blown from exposed areas of construction sites. 
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4.5 GUIDELINES FOR SITE 
REHABILITATION AND 
LANDSCAPING 

To ensure that the landscape and scenic quality of 
the locality is maintained and improved, and to 
ensure that the completed development will not 
result in loss of downstream water quality, the 
following measures may apply: 

 the site being landscaped, with all 
disturbed ground being stabilised; 

 on lands where shaping has finished, 
rehabilitation to be completed within a 
specified time, usually 20 working days.  
Where final shaping has not been finished 
but works are unlikely to proceed for 
periods of 14 days or more, temporary 
revegetation works for erosion and sediment control being installed, including use of 
mulches, annual grasses, sediment fences, etc; 

 a detailed landscape plan for the site being submitted for approval, consultation with a 
qualified landscape architect or designer is recommended.  The plan is to be in 
accordance with Part C Chapter 1. Where a construction certificate is not required, the 
landscape plans are to be submitted with the DA for consideration; 

 planting of native trees and shrubs utilising endemic seed collected before clearing of 
site where deemed appropriate; 

 all landscaping works being completed in accordance with the approved landscape plan 
prior to occupation of premises; 

 all landscaping being permanently maintained in a good condition and in accordance 
with the intent of the landscape plan; 

 approval shall be obtained from DLWC prior to the removal or injury of any tree from: 

 land within the bed of or within 40 metres of the top of the bank of the 
Hawkesbury River or any other river or creek; or 

 land designated "Protected Land" under the Native Vegetation Conservation Act 
1997. 
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4.6 APPROPRIATE VEGETATION 

To provide quick soil surface stabilisation, either turf or a cover crop of grasses should be 
immediately established as the work progresses.  The following seed types are provided as a 
guideline only, allowances should be made for the type of flow, either sheet or diverted which 
may require turf, fabric. 
 

Type Spring/Summer Autumn/Winter 
Japanese Millet 4kg/ha - 
Couch (hulled/unhulled) 4kg/ha 4kg/ha 
Ryecorn/Barley - 30kg/ha 
Red Clover 4kg/ha 4kg/ha 
White Clover 4kg/ha 4kg/ha 
Wimmera Rye 10kg/ha - 
Perennial Rye - 10kg/ha 
Kikuyu 4kg/ha - 

 
For medium to long term site stabilisation and protection of the integrity of the surrounding 
ecology, local native trees and shrub species best suited to the Hawkesbury soils are as 
follows: 
 

Very Hardy and Suited to Exposed Sites 
Snappy Gum Drooping Oak Red Bloodwood 
Smooth Barked Apple Yellow Bloodwood Cypress Pine 
Silvertop Ash Coast Tea Tree Woody Pear 
Mountain Blue Mallee Stringybark Dwarf Apple Myrtle 
Scribbly Gum Bottlebrushes Kunzea 
She-Oak Paperbark Privet-leaved 
Bracelet Honeymyrtle Coast Rosemary Stringybark 
Bottlebrushes Narrow Leaved Apple Round Leaf Tea Tree 

 

Species Suited To Clay Soils And Exposed Sites 
River She Oak Cedar Wattle Lilly Pilly 
Belah Forest She Oak Lemon Scented Gum 
Grey Ironbark Tallowwood Silky Oak 
Brush Box Ribbon Gum Paddy’s River Box 
Turpentine Kurrajong Drooping Bottlebrush 
Grey Gum White Cedar Swamp Oak 
Willow Gum Glory Wattle She Oak 
Westringia Silver Cassia Mudgee Wattle 
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4.7 EXPLANATORY NOTES ON BASIC CONTROL METHODS 

Sediment is generated when soil erosion occurs. Prevention of soil erosion, must therefore be 
the first priority.  Temporary sediment control measures most commonly used during urban 
development include the following: 

 Sediment Retention Barriers - materials used in their construction include straw bales, 
geofabric attached to wire fences, geofabric over straw bales, stabilised earth, hessian 
bags filled with aggregate or dry sand cement mix, etc.  Actual choice generally 
depends on constraints imposed by availability and cost. 

 Straw Bales - used in temporary situations instead of earth to construct bunds, 
perimeter banks or catch drains.  They will probably need replacement at intervals of 
less than four months.  Users should ensure that they are: 

 bound with wire or plastic rather than twine; 

 placed lengthways in rows, single or twin, with straws parallel to the ground 
surface; 

 embedded into the soil to a depth on the upslope side of at least 0.1 metre; and 

 anchored securely to the ground by two stakes or pickets driven through the 
centre. 

 

Figure C0.1 Construction of straw bale bund 

 
 

 Sediment Fencing - used instead of bunds. The sediment fence must not be placed 
outside the property boundary. Installation inside the boundary is recommended as 
follows: 

 excavate a small (150 to 200 millimetres deep) trench along the line of the fence, 
ensuring any loose spoil is deposited on the upslope side; 

 geofabric buried 200 millimetres into ground; or on rocky sites set into surface 
concrete; 

 posts to be at a maximum of 2 metre centres, and driven into ground 500 to 700 
millimetres or drilled into rock 250 to 300 millimetres; 

 height from ground level to top of fabric to be minimum 500 millimetres; 
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 any joints overlap a minimum 300 millimetres and are either sewn or securely 
attached to a post; and 

 for strength, fabric may be reinforced with chain, weldmesh or wire fence. 
 

Figure C0.2 Construction of geo-fabric lined silt fence 

 
 

 All erosion and sediment control measures must be regularly inspected and adequately 
maintained.  They must function efficiently until the development is completed and the 
site rehabilitated. 

 Temporary control measures not required after rehabilitation should be removed and 
the area stabilised and revegetated. 

 Permanent control measures will require a long term maintenance strategy to ensure 
their ongoing efficiency. 

 
 

Figure C0.3 Use of bunds and channels to divert water from a cut slope 
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Bushfire Prone Land  5-1 

5.1 INTRODUCTION 

In January 2002, the Rural Fire Service and Planning 
NSW produced a document called "Planning for 
Bushfire Protection - A Guide for Council's, Planners, 
Fire Authorities, Developers and Home Owners". 
 
As a result of this document Council's Bushfire 
Mitigation Policy was repealed and is currently being 
rewritten.  In the interim Council at its Ordinary 
meeting of 12 March 2002 resolved that development 
within bushfire prone land is to comply with the 
relevant provisions of the following: 
 

 Building Code of Australia; 

 Australian Standard AS 3959 - Construction of Buildings in Bushfire Prone Areas; 

 Planning for Bushfire Protection produced by the Rural Fire Service and Planning NSW; 

 The Hawkesbury Bushfire Risk Management Plan, July 2000. 

Development must comply with the amendments to the Environmental Planning and 
Assessment Act and Rural Fire Act (as amended). 
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Energy Efficiency 6-1 
 

6.1 INTRODUCTION 

This section of the DCP has been developed as part of the growing community desire to 
achieve greater efficiency in domestic energy use.  It stems from a general concern about the 
effects of greenhouse gases generated by energy use on the environment and, in particular, 
global warming. 
 
The DCP shows how energy efficiency can be achieved in all new dwellings and in alterations 
and additions to existing dwellings.  It includes design alternatives, such as passive solar design 
and solar water heating, that will dramatically reduce the need for non-renewable energy, 
reducing both costs and air pollution, and increase the level of comfort in the average Australian 
home. 
 
Energy efficient homes, through their design, construction and choice of appliances, maximise 
use of renewable energy sources (such as sunshine), and use less energy more efficiently.  
They are ‘smart’ because they simultaneously help preserve scarce resources, reduce the level 
of greenhouse gas emissions, and provide significant savings.  This is supported by a recent 
study by the Australian Consumers Association (July 1997) which estimated that an energy 
efficient home is almost $1,000 a year cheaper to run than an average new home. 
 

6.2 OBJECTIVES 

The objectives in relation to energy efficient homes are to: 

 improve the quality and energy efficiency of dwellings; 

 contribute positively to an overall reduction in greenhouse gas emissions; 

 assist professionals, technicians and tradespersons by providing relevant information 
and resources; 

 create homes that are comfortable and economical to live in; 

 foster partnerships between Council, State Government and industry; and 

 provide performance criteria and acceptable solutions to cover all aspects of energy 
efficient residential development in Hawkesbury. 

 

6.3 SUBMISSION REQUIREMENTS 

The information required to be submitted with any residential DA is shown in the following table: 
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Minimum Compilation scores or ratings 
Land Use or  
Activity Proposed Compliance Requirements 

Single dwellings 
 

 A certificate from an accredited assessor showing a minimum  NatHERS 
rating of 3.5 stars 

 Hot water system/s minimum score of 3.5 stars 
 A certificate from an accredited assessor showing a minimum NatHERS rating 

of 3.5 stars 
 Ratings are to be provided for each layout and thermal exposure condition eg: 

ground floor, middle floor, top floor, corner and middle units 
 Hot water system/s minimum score of 3.5 stars 

Dual Occupancies 
 

 A certificate from an accredited assessor showing a minimum NatHERS rating 
of 3.5 stars plus -Unit Residential Buildings and  Shop-Top Developments 
must submit an Energy Performance Statement (EPS) [refer below] 

 Ratings are to be provided for each typical layout and thermal exposure 
condition eg: ground floor, middle floor, top floor, corner and middle units 

 Hot water system/s minimum score of 3.5 stars 
 Clothes dryers: 3.5 star greenhouse rating or greater 

Multi-Unit Residential 
Buildings and Shop-Top 
Housing 

 A certificate from an accredited assessor showing a minimum NatHERS rating 
of 3.5 stars plus -Unit Residential Buildings and  Shop-Top Developments 
must submit an Energy Performance Statement (EPS) [refer below] 

 Ratings are to be provided for each typical layout and thermal exposure 
condition eg: ground floor, middle floor, top floor, corner and middle units 

 

 Hot water system/s minimum score of 3.5 stars 
 Clothes dryers: 3.5 star greenhouse rating or greater 

Subdivision  Designers should ensure that 80% of all lots shall achieve a 5 star rating with 
the remainder achieving a minimum of 4 stars as  defined by an analysis 
determined from SEDA’s “Solar Access  for Lots” document.  Copies of this 
document are available from  council or SEDA upon request. 

Major additions/alterations  A certificate from an accredited assessor showing a minimum NatHERS rating 
of 3.5 stars  

Minor additions/alterations  Wall Insulation [minimum R1.5 rating], ceiling insulation [minimum R2.5 rating] 
in addition is required. 

 
Energy Performance Statements 

Multi-unit and Dual Occupancy development applications must submit a satisfactory Energy Performance Statement [EPS] 
relevant to the application.  The EPS is required to demonstrate how the intent of the DCP has been met and evaluate the 
performance of the proposal in relation to [but not necessarily limited to] the following issues. 

1. The energy ratings of the typical units of the typical units and justification as to why those units chosen are considered to 
be 'representative'. 

2. The levels of solar access achieved to: 

(a) north facing windows 
(b) solar hot water systems or other solar collectors [if relevant] 
(c) clothes drying areas. 

3. Energy efficiency influences on the design in general. 

4. Energy efficiency influences on landscape design. 

5. Justification of hot water system selection. 

6. Overshadowing of adjoining properties. 

7. Information as required in table above. 
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6.4 SOLAR ACCESS 

Aim 
 To preserve solar access to north facing solar collectors, private open space and 

clothes drying facilities in all residential development. 
 

Objectives 
 Full solar access is to be maintained to solar hot water or photovoltaic panels. 

 Design so that all north facing solar collectors have in front of them a volume bounded 
by an imaginary inclined plane, angled up at 30o to the horizontal and two vertical 
planes 45o either side of the centre-line which is clear of all shadow-forming objects 
such as trees, garages, neighbouring dwellings. 

 Step building heights and setbacks to permit solar access requirements. 

 Position solar collectors in areas where no shadows fall (determine through site 
analysis). 

 

Rules 
( a ) Solar collectors face 20o west of north and 30o east of north and receive direct 

sunlight between the hours of 9.00am and 2.00pm on June 21. 

( b ) Four hours of direct sunshine is received by 75% of other north facing solar 
collectors designed/installed under this Plan (refer Definitions, Appendix A). 

( c ) Sunlight is available to at least 50% of required private open space for at least 2 
hours between 9.00am and 3.00p, on 21 June.  Where existing overshadowing is 
greater than the above, it should not be further reduced. 

( d ) Any new development will not reduce the solar access of solar collector/s of an 
adjoining property to less than 4 hours per day in mid-winter except solar hot water 
panels to which full access must be maintained. 

( e ) Sunlight is available to a clothes drying area for at least 4 hours on June 21, to a 
plane 1 metre above the finished ground levels under the drying lines. 

  

Energy Efficiency 6-3 
 



Part C   Hawkesbury Development Control Plan 

Figure C6.1 

 
HELPFUL HINTS 

Site Analysis 
A solar site analysis assists in siting your building[s] to achieve maximum solar access in winter, 
including: 

 true north point [refer Definitions, Appendix A] 

 spot levels or contours 

 shadows cast by trees and surrounding structures 

 solar setback line [refer Definitions, Appendix A] where necessary 
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Figure C6.2 

 
 

Building Orientation 
To maximise winter solar access and minimise summer heat gains: 

 face the long axis of your building up to 30° east and 20° west of true north 

 face living spaces to the north, sleeping areas to the east or south and utility 
areas to the west or south 
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Figure C6.3 
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Figure C6.4 

 
HELPFUL HINTS 

Site Analysis 
A solar site analysis assists in siting your building[s] to achieve maximum solar 
access in winter, including: 

 true north point [refer Definitions, Appendix A] 

 spot levels or contours 

 shadows cast by trees and surrounding structures 

 solar setback line [refer Definitions, Appendix A] where necessary 

Figure C6.5 
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Building Orientation 
To maximise winter solar access and minimise summer heat gains: 

 face the long axis of your buildings up to 30° east and 20° west of 

true north 

 face living spaces to the north, sleeping areas to the east or south 
and utility areas to the west or south 

 

Figure C6.6 

 
 
Solar Access 
 
General Guidelines 
 
Consider: 

 solar access early in the design process 

 existing winter shadows of trees/structures to the north, NE and NW 
of your site 
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 possible future developments to the north, NE and NW of your site 
versus overshadowing 

 the design of windows, shading devices and roof overhangs 
pergolas to the north 

 consider the addition of a sun porch or greenhouse [consider vents; 
high performance glass; external shading devices] 

 
Medium Density and Multi-Unit Housing 

 consider the spacing between buildings 

 consider high level windows to the north in the case of attached 
dwellings 

 

6.5 LANDSCAPING 

Aims 
 To ensure that streetscape components do not detrimentally affect solar access to 

individual dwellings. 
 

Objectives 
 Street tree species are selected to provide summer shading while not impeding solar 

access to dwellings in winter. 

 Trees are planted or retained so as not to impede solar access to dwelling. 

 Streetscapes contribute as winter windbreaks. 
 

Rules 
( a ) Select deciduous trees for solar efficiency where shadows may impact on housing. 

( b ) Plant taller tree species on northern side of east-west aligned;  shorter species on 
southern. 

( c ) Select plantings with low maintenance and low water consumption. 

( d ) Retain existing vegetation in master plan to minimise solar obstruction to dwellings. 

( e ) Select evergreen species for windbreaks and plant them along south or west side of 
area being protected against the wind. 

( f ) Ideally, select indigenous species that preserve solar access of adjoining properties. 
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Figure C6.7 

 

 
 

6.6 RESIDENTIAL DEVELOPMENT 

Aims 
 To maximise the use of renewable energy sources in design and construction of 

residential development. 
 

Objectives 
 The selection of an energy efficient heating/cooling system should be made during 

dwelling design stage. 

 Heating/cooling systems should target only those spaces which require heating or 
cooling, and ensure efficient distribution/redistribution of warm/cool air.  where a space 
heating and cooling system is installed it should be selected for maximum energy 
efficiency. 

 
HELPFUL HINTS 
Space Heating and Cooling 

 Consider natural forms of heating and cooling.  These should be considered in 
design process. 

 Select an energy efficient heating/cooling system dwelling design stage. 

 The incorporation of programmable thermostats is highly recommended. 

 The incorporation of a control system is recommended [to regulate air flow 
between zones via dampers and regulation fan speed]. 
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 Ductwork should be insulated to ≥ R1.5. 

 Refrigeration lines are to have a minimum of 20mm foam insulation. 

 Energy efficient and renewable energy systems are highly recommended. 

 

Dual Occupancy, Multi-Unit and Shop-Top Housing 
 Individual HW units should be placed indoors and close to wet areas. 

 An individual HW heater can double as an airing cupboard. 

 Appliances with maximum energy efficiency should be installed. 
 

HELPFUL HINTS 
Lighting 

General Guidelines 
 Maximise the use of natural lighting. 

 Design lighting fixtures to suit the purpose of specific rooms [eg task or effect 
lighting in study, general spread of lighting in family room]. 

 Provide separate switches for special purpose lights. 

 Incorporate energy-efficient lamps, fittings and switches [eg. Compact fluorescent 
lighting]. 

 Locate switches at exits to rooms/lobbies etc to encourage switching off. 

 Incorporate dimmers, motion detectors, automatic turn-off switches where 
appropriate. 

 
Dual Occupancy, Multi-Unit and Shop-Top Housing 

 Light switches in common areas are to be time switched. 

 Incorporate fittings with high efficiency reflectors suitable for compact fluorescent 
lamps and fluorescent tubes. 

 Motion detectors are to be used for unit entries, lobbies and outdoor security. 

 Provide automatic turn-off switches for outdoor purposes. 
 Allowance is made for outdoor drying space with solar access. 

 

Rules 
a) A minimum NatHERS rating of 3.5 stars is achieved for the relevant the development 

type. 

b) A hot water system with a Greenhouse Score of 3.5 stars or greater is installed and 
which suits the needs of the occupants. 
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Hot Water and Appliances 
 
Water Heater Types Star Rating 
Solar Gas Boost* Storage 5 
Gas Instantaneous 4 
Gas Storage High Efficiency 4 
Gas Central Boiler With insulated circulating ring main 4 
Electric Storage Heat Pump 4 
Gas Storage Low Efficiency 4 
Solar Electric Boost* Continuous 4 
Solar Electric Boost* OP2 4 
Electric Instantaneous 2 
Electric Continuous 1 
Electric Storage Storage [OP1 OP2] 1 
*Greater than 50% solar contribution 

 
 
Water Heating 
 

General Conditions 

 All newly installed hot water [HW] systems are to have a minimum rating of 3.5 
stars [refer table above] 

 HW systems are to be located as close as possible to wet areas [kitchen, 
bathroom, laundry, etc] 

 Insulation of tanks and/or pipes is beneficial 

 Cluster wet areas so as to minimise pipe runs 

 Roof design should consider the option of a north facing solar HW system. 

 

 The dwelling should be designed so that artificial lighting is unnecessary during daylight 
hours, and when required uses energy efficient lamps and fittings requiring less that 3 
watts/m2 of installed lighting. 

 Dryers, where necessary, should have a greenhouse score of at least 3.5 stars and 
have direct ventilation to outside. 

 At least AAA rated water efficient shower heads, toilets and aerators on bathroom hand 
basins and kitchen sinks are installed. 

 Design dwelling specifically for its site (locate northern wall to maximise solar access, 
and orient one of the building's axes between 30o and 20o west of true north.  where this 
is not possible in existing subdivisions, provide properly shaded north facing glass to 
living areas and maximise solar access by the use of site analysis including existing 
shadows diagram. 
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 Living zones (lounge, family, dining, kitchen] located on northern side, for maximum 
thermal comfort. 

 External shading to north facing windows should provide maximum shading in summer 
and minimum shading in winter.  This type of shading can be eave overhangs or fixed 
awnings designed to meet a 70o (from the horizontal) line drawn from the bottom of the 
window to the eave. 

 Pergolas, verandas and eaves to the western and eastern aspects designed to 
maximise summer shade and minimise winter shade by deciduous climbing vines on 
pergolas or operable louvers. 

 The proportion of north-facing (30o east to 20o west of true solar north) windows in a 
plan compared to other aspects should be as close to 75% as the site and plan will 
allow. 

 Provision of lighter coloured roof and walls. 

 Openings designed to take advantage of prevailing wind direction;  passive solar design 
not only takes advantage of cooling daytime breezes but depends on cool night-time 
ventilation to flush out the heat of the day so that the structure is cool for the next day. 
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HELPFUL HINTS  

Figure 6.8 
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Figure C6.9 
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6.7 SCORING YOUR HOUSE/DEVELOPMENT 

NatHERS Certification 
 
NatHERS certification is required under this DCP for all housing types. A range of computer 
software tools have been developed in Australia to simulate and rank thermal performance in 
buildings across a wide variety of climatic zones. NatHERS [refer Definitions, Appendix A] is a 
sophisticated thermal modelling tool designed for use by experienced professionals and 
industry personnel. 
 
NatHERS certification can be determined by accredited third party assessors within the building 
industry as well as accredited Council officers.  A list of accredited assessors is available from 
Council or the NSW House Energy Rating Management Body (HMB), telephone: 9385 5593 or 
www.fbe.unsw.edu.au/units/solarch/hmb. 
 

Exemptions 
There are special conditions under which an exemption can be claimed from the achievement of 
minimum energy performance for dwellings and alterations and additions. Where one or more of 
the special conditions apply, approval is subject to: 
 

 Single dwellings – provision of ceiling (min R2.5 rating) and wall (minimum R1.5 rating) 
insulation, and underfloor (min R2.0 rating) insulation to elevated timber floors. 

 Dual occupancy, multi-unit and shop-top housing – assessment on merit. An Energy 
Performance Statement will be required. 

 The seven special conditions are: 

 block geometry – orientation or shape of block such as to preclude the northerly 
orientation defined as 20o west of north to 30o east of north; 

 block overshadowing – the adverse slope of a block, existing obstruction or 
planned or existing development resulting in overshadowing of northerly 
windows; 

 block topography or geology – slope drainage of geotechnical constraints such as 
to preclude slab-on-ground type construction; 

 novel construction – where the prescribed assessment techniques do not 
address or reliably assess the performance of the construction being adopted 
and there are prima facie grounds for believing the prescribed techniques 
significantly underestimate the construction’s performance; 

 conflicting guidelines – existing lease and development conditions, any other 
policy or guidelines that Council determines will have priority over this DCP 
(heritage requirements, which preclude the attainment of the minimum rating 
requirement); 

 uneconomic requirements – where it can be demonstrated that the attainment of 
the 3.5 star rating would require additional expenditure which is not cost effective 
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within a five year period. The technique to establish the uneconomic nature of the 
requirements is the subject of a guide note available from Council; and 

 water heater – where it is demonstrated that the installation of a low greenhouse 
gas emission water heating system (greenhouse score 3.5 or greater) would 
require additional expenditure which is not cost-effective within a five year period. 
The technique to establish the uneconomic nature of the requirements is the 
subject of a guide note available from Council. 

 
 

For further information contact: 
 

Energy Smart Information Centre (ESIC) 
Sydney Building Information Centre 

525 Elizabeth Street, Surry Hills NSW 2010 
Ph: 1300 363 768 or (02) 8303 1565 

Fax: (02) 8303 0566 
 

House Energy Rating Management Body (HMB) 
Solarch 

Faculty of Built Environment 
University of New South Wales, NSW 2052 

Ph: (02) 9385 5593 
Fax: (02) 9385 4507 

Email: hmb@unsw.edu.au 
Website: http://www.fbe.unsw.edu.au/units/solarch/hmb 

 
NSW Sustainable Energy Development Authority (SEDA) 

PO Box N442, Grosvenor Place NSW 1220 
Ph: (02 9249 6100 

Fax: (02) 9299 1519 
Email: seda@seda.nsw.gov.au 

Web: www.seda.nsw.gov.au 
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Effluent Disposal 7-1 

7.1 INTRODUCTION 

This chapter deals with on-site sewage management facilities. 
 
This chapter seeks to assist Council, landowners and occupiers, and developers to assess, 
regulate and manage the selection, design, installation, operation and maintenance of on-site 
sewage management facilities.   Specifically, this chapter identifies information required to be 
submitted to Council and matters required to be considered when seeking approval for 
development requiring or relying on the installation or operation of a on-site sewage 
management facility. 
 
Other chapters that are relevant to the Effluent Disposal chapter include: 

 Part A Chapter 2 General Information 

 Part D Chapter 1 Residential Development 

 Part D Chapter 3 Subdivision 

 Part E Chapter 3 Grose Wold 
 
This chapter should also be read in conjunction with: 

 The Local Government (Approvals) Regulation 
1993. 

 The designated development and integrated 
development provisions of the Environmental 
Planning and Assessment Act, 1979, as 
amended, and Environmental Planning and 
Assessment Regulation 2000. 

 Australian Standard 1547 : 2000 On site 
domestic – waste water management, 
Standards Australia/Standards New Zealand. 

 On-site Sewage Risk System Assessment System, NSW Department of Local 
Government, 2001. 

 On-Site Sewage Management for Single Households, NSW Department of Local 
Government, 1998. 

 NSW Health, Greywater Reuse in Sewered Single Domestic Premises, 2000. 

 Part 2 and Part 3 Clause 11 (17) of Sydney Regional Environmental Plan No. 20 (No. 2 
–1997). 

 Clauses 12 and 13 of Hawkesbury Local Environmental Plan 1989. 
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7.2 AIMS 

The aims of this chapter are: 

 to ensure that development proponents and their 
consultants are aware of their responsibility for the 
selection, design, sizing, approval process, installation, 
operation and maintenance of on-site sewage 
management facilities; 

 to ensure that the on-site disposal of waste water can be achieved without significantly 
affecting public health, the environment, surrounding properties, environmentally 
sensitive areas, ground or surface waters or significant vegetation; 

 to ensure that the selection and design of any proposed on-site sewage management 
facility represents the best management practice for wastewater on the site over the 
expected life of the system; 

 to minimise the cost of on-site sewage management facilities without compromising the 
achievement of environmental and public health objectives;  

 to ensure that on-site sewage management facilities are capable of being operated and 
managed in the long term and provide for on going risk minimisation; and, 

 to encourage consideration and use of the variety of NSW Health approved sewerage 
management facilities. 

 

7.3 OBJECTIVES 

The objectives of this chapter are: 

 to set out the minimum requirements for applications requiring or relying the installation 
of an on-site sewage management facilities; 

 to set out the limited circumstances where Council may agree to removal of sewage by 
pump out or tanker removal; and, 

 to identify special provisions relating to connection to reticulated sewerage systems and 
development within the rural and environmental protection scenic zones. 

 

7.4 RULES 

( a ) Waste water feasibility studies 
 

With the exception of single dwellings in low risk areas as defined by Council's 
Septic Safe Program, or a toilet, shower and/or hand basin within a shed, garage or 
other outbuilding used in association with an existing approved development in a 
low risk area as defined by Council's Septic Safe Program, all developments 
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requiring or relying on an existing or proposed on-site sewage management facility 
must be accompanied by a waste water feasibility study (or similar) prepared by a 
suitably qualified and experienced expert.   The feasibility study must contain the 
following information: 

 
 Description of the proposed development 

 
 Site and Soil Assessment. 

 
This is to be an assessment of the site and surrounding area in relation to 
the following factors:   

 
- Size and shape 
- Topography and exposure 
- Run on and upslope seepage 
- Erosion Potential 
- Location of any landfill 
- Drainage including likelihood of flood water 

inundation 
- Proximity to watercourses 
- Assessment of existing vegetation 
- Proximity to threatened species, populations or 

ecological communities or their habitats 
- Climate data obtained from the nearest Bureau of Meteorology of 

Australia weather station or from their Silo data set which ever is the 
closest 

- Groundwater depth 
- Buffer distances  
- Soil type including assessment of depth, colour, texture, permeability, 

salinity and sodicity, instability, cation exchange capacity, mobility of 
nutrients, fertility, Ph  and potential to overcome soil limitations 

- Assessment of the performance of any existing systems and feasibility 
of connection to any reticulated sewage system in the vicinity of the 
site. 

 
 Assessment and Recommendation of Suitable Systems 

 
This is to include:  
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- estimations of the number of occupants and expected peak and averaged 
volume of waste water generated by the development 

- calculations for nitrogen and phosphorus balances 
- water balance calculations (based on a daily data set) for  land 

application areas 
- the suitability of a various systems (such systems may include 

conventional septic tanks, aerobic wastewater treatment systems, 
amended soil mound systems and composting toilets)  

- identification of land application areas and the suitability of the 
application area to receive waste water 

- methods of disposal and concept design plans of disposal lines/trenches 
and full specification  

- using daily water balance calculations, an assessment of the need for 
wet weather storage 

- assessment of the need or advantages gained by primary tank outflow 
filters  

- identification of recommended buffer distances/zones. 
 

 Installation, Operation and Maintenance 
 
The study must be accompanied by: 
 
- details of recommended system(s) 
- the operation and maintenance requirements for the proposed sewage 

management facility 
- the proposed operation, maintenance and servicing arrangements 

intended to meet those requirements 
- actions to be taken in the event of a breakdown in, or other 

interference with, its operation 
- the estimated operational life of the system and options for system 

restoration/renewal at the end of the operational life of the system. 
 

 Site Plan 
 
This is to be a drawn to scale plan showing the location of: 
 
- the sewage management facility proposed to be installed or constructed 

on the premises 
- any other sewage management facility and land application area on the 

site 
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- any existing buildings within 250m of the sewage management facility or 
land application area 

- any dams, watercourses, drainage line or pipe work, vegetation, 
environmentally sensitive areas within 100 metres of the sewage 
management facility or land application area 

- contours 
- retaining walls, embankments and swimming pools. 

 
 Specifications 

 
- Specifications shall include (where applicable) details such as pump 

sizes, air pump capacities, cross sectional details of the proposed 
system and a technical description of the processes used 

- Information as to the expected quality of effluent to be disposed on-
site with specific reference to the following: 
 Biological Oxygen Demand (mg/L) 
 Suspended Solids (mg/L) 
 Total Nitrogen (mg/L) 
 Total Phosphorus (mg/L) 
 Faecal Coliform (cfu/100ml) 
 PH 
 Dissolved Oxygen (mg/L) 
 Residual Chlorine (mg/L). 

 
 Certification 

 
- The report is to certify that all site and soil investigations, water 

balance reports, proposed sewage management facilities and land 
application areas, and construction, installation and maintenance 
recommendations comply with the relevant provisions of Australian 
Standard 1547: 2000 On site domestic – waste water management, 
Standards Australia0/Standards New Zealand; On-Site Sewerage Risk 
Assessment System, NSW Department of Local Government; On-Site 
Sewage Management for Single Households, NSW Department of Local 
Government; and relevant NSW Health accreditations. 

 

(b) Availability of Council Pump Out Service 
 
 On 10 August 1999 Council resolved the following: 
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The only developments to be approved in respect of unsewered land that will rely 
on tanker removal of septic tank effluent are as follows: 

 
a) single dwelling houses; 
b) light industry and single shops which do not require a water supply greater 

than that which can be delivered via a normal domestic connection without 
on-site storage or which are not connected to a reticulated water supply 

 
Subdivision of unsewered land that will rely on tanker removal of septic tank 
effluent will not be approved. 

 

(c) Connection to Reticulated Sewage Service 
 

 Council will require that all new subdivisions and other new development are 
connected to a reticulated sewer system where it is reasonably available. This may 
include the extension of the reticulated sewer to service the development. 

 

(d) Subdivision of Rural or Environmental Protection zoned land 
 

In the case of the subdivision of Rural or Environmental Protection zoned land, any 
sewage management facility proposed to service the lots to be created which is not 
a composting toilet, convention septic tank and trench system, or a household 
Aerated Wastewater Treatment System will be required to be installed prior to 
release of the Subdivision Certificate. 
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8.1 INTRODUCTION 

This chapter has been developed to assist Hawkesbury City Council to achieve waste 
minimisation targets introduced by the State Government in 1996. The State Government has 
made a commitment to reduce levels of waste going to landfill by 60% below 1990 levels, 
encouraging waste producers to avoid, reuse, reprocess and recycle waste in residential, 
commercial and industrial developments. 
 
The chapter aims to ensure a responsible approach to waste minimisation in the Construction 
and Demolition (C&D) sector. It makes it compulsory that Waste Management Plans are 
submitted with development applications for the following types of development: 
 

 Single dwellings 
 Multi-unit housing 
 Walk-up flats 
 Industrial and commercial development 
 Subdivision requiring engineering works 
 Demolition 
 Dwelling additions 

 
C&D waste is responsible for 60% of the waste going to landfill in Sydney. After domestic waste, 
the industrial and commercial sectors are the largest generators of waste in the Hawkesbury, 
where over 25 000 tonnes of waste goes to landfill every year. This chapter provides guidelines to 
significantly reduce this amount. 
 
This chapter should also be read in conjunction with: 

 The Protection of the Environment Operations Act and associated Regulations 
 Waste Planning Guide for Development Applications (Planning for Less Waste) 

Resource New South Wales 
 Australian Standard AS 2601-1991: The Demolition of Structures 

8.2 GENERAL PRINCIPLES 

8.2.1 Waste Management Plans 

A Waste Management Plan is a simple checklist that will provide Council with information about 
the volume, treatment, storage, disposal and ongoing treatment of C&D waste. Applicants 
seeking development approval from both Council and accredited certifiers must complete a 
Waste Management Plan that will show that: 

 The potential for waste is avoided 
 Where possible, waste is reused on site 
 Waste that cannot be reused on site is separated and recycled 
 Waste with no reuse or recycling potential is disposed of at an authorised landfill 

site 
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A standard form is used to prepare Waste Management Plans and should not take more than ten 
minutes to complete. Waste Management Plans should be submitted on this form with any 
supporting documentation.   An example of a completed Waste Management Plan can be found 
at the end of this chapter. 

8.2.2 Types Of Development Requiring Waste Management Plans 

a) Demolition (Including Subdivision With Engineering/Excavation Works) 

This is the stage with the greatest potential for waste minimization due to the high level of 
waste generated and the high costs associated with waste disposal. The first thing that 
applicants should consider is whether it is possible to re-use existing buildings, or parts 
thereof for the proposed use. 
 
With careful on-site sorting and storage, and by staging work programs it is possible to re-use 
many materials either on-site or off-site. Waste Management Plans encourage ‘total recycling 
on site’ and a move away from simply ‘trashing the building’. 
 
Waste Management Plans for subdivisions that require engineering works should take into 
account relevant site-specific factors such as slope, drainage, native vegetation and location 
of watercourses in order to minimise any environmental impacts. 

b) Construction (Including Building Alterations And Additions) 

During construction, a variety of options are available to builders and developers to minimise 
waste going to landfill. This includes such measures as: 

 Identifying waste materials before work commences 

 Purchasing Policy – considering measures such as ordering the right quantities of 
materials and using prefabricated materials where possible 

 Reusing formwork 

 Minimising site disturbance, limiting unnecessary excavation 

 Careful source separation of off-cuts to facilitate re-use, resale or efficient recycling 

8.3 COMPLIANCE WITH WASTE MANAGEMENT PLANS 

The person who generates the waste is responsible for it and must adhere to their Waste 
Management Plan. Failure to comply with a Waste Management Plan may result in a fine of up to 
$600. To ensure compliance, Council officers will carry out regular audits.  Some of the methods 
that can be used to assist with compliance include: 

 Providing all builders with a copy of the Waste Management Plan 

 Ensuring that contractors are aware of their obligations to minimise waste going to landfill 

 Keeping a Waste Data File to verify recycling and disposal 
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8.4 HOW TO MANAGE WASTE ON-SITE 

For a detailed outline of approaches to on-site waste management refer to the Waste Planning 
Guide for Development Applications (Planning for Less Waste). This is available from Council 
and Resource New South Wales. 

8.5 COMPLYING DEVELOPMENT 

Submission of a Waste Management Plan is required for the following developments in order to 
obtain a complying development certificate: 

 Industrial Buildings/Additions to industrial buildings 

 Single Storey Dwelling Houses/Single Storey Dwelling House buildings 

8.6 OBJECTIVES 

 To minimise waste produced during construction and demolition of residential, commercial 
and industrial developments and ensure the continual reduction of waste generation. 

 To ensure that waste management issues are considered as early as possible in the 
development process. 

 To maximize the reuse, recycling and reprocessing of construction and demolition waste. 

 To ensure compliance with Waste Management Plans. 

 To provide guidelines to applicants for the preparation and implementation of Waste 
Management Plans. 

 To assist in achieving state and federal government waste minimisation targets. 

8.7 WASTE MANAGEMENT PLAN 

8.7.1 Rules 

a) Waste Management Plans should contain the following information: 

 
 The Amount and Type of Waste Materials Produced 

An estimate of the volume and/or weights of each type of waste that the 
development will generate is required. To assist with estimating these 
quantities refer to Council’s brochure “Preparing Waste Management Plans”. 

 Statements Outlining The Reuse, Recycling And Disposal Methods For Waste Both 
On-Site And Off-Site 
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Applicants must indicate how waste will be reused and recycled on-site and specify the 
contractor and recycling outlet for off-site waste disposal. Details must be provided 
indicating: 

-  How waste will be sorted and stored on-site and if it will be reused on-site 

-  Mechanism for controlling dust generation 

-  How waste is transported off-site to a reuse, recycling or landfill facility 

-  Who will transport the waste company name, address and phone number? 

-  Where the waste will go name of facility, address and phone number 
 

The main objective of a Waste Management Plan is to minimise waste going to landfill. 
Disposal is the last resort in waste management and should only occur after waste has 
been avoided at the source, recycled and reused. Responsible waste disposal means 
keeping track of the waste to ensure that best efforts are made to recover any materials. 

 Waste Management Site Plan Showing the: 

-  Location of on-site storage space for materials and containers for recycling and 
disposal 

-  Vehicle access to collect waste from the site during and post-construction 

-  Footprint of building to be constructed or demolished and other structures on-site 

-  Location of skip-bins for collection by contractors 
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 A Statement Of Ongoing Waste Management 
This is a statement that demonstrates that the future use of the building has been 
considered, and provisions have been made for contractors to access garbage and 
recycling bins. At a minimum you will need to address the following: 

- State the type and future use of the development 

- State the type of waste that will be generated 

- Provide estimates of the expected volume of waste to be generated per week 

- Show on plans and describe any on-site storage and/or treatment facilities for waste 

- State the destination for the waste produced 

b) Waste management plan shall require: 

 The siting of stockpiles of waste on-site should take into account environmental 
factors (eg. slope, drainage, location of watercourses and native vegetation 

 Materials should be separated on-site in a minimum of two on-site waste bays or trade 
waste bins located wholly within your property 

 If the site is size constrained, mixed waste may be stored in a 2m x 2m waste bay and 
sent to a waste contractor/facility that will sort the waste for recycling 

 Waste bays must have minimum dimensions of 1.5m x 2m 

 Waste bays may be constructed with sediment fencing, shade cloth or metal sheets. 
They should have adequate weather protection and where appropriate be enclosed or 
undercover 

 The removal of trade waste bins is only to be carried out during permitted construction 
hours 

 At a minimum, construction and demolition materials must be separated into: 

-  Masonry products (bricks, concrete/concrete roof tiles) 

-  Mixed waste (plastic etc) 

-  Paper and cardboard 

-  Metal 

-  Treated timber 

-  Greenwaste 

 Waste bays must be conveniently located to enable easy access for on-site movement 
and collection 

 Demolition of any existing structure is to be carried out in accordance with Australian 
Standard AS 2601-1991: The Demolition of Structures 
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 Waste must be adequately secured and contained within designated waste areas and 
must not leave the site onto neighbouring properties 

 The location and size of waste storage areas must be indicated on a waste management 
site plan 

 During demolition and construction, the Waste Management Plan, together with records 
of waste disposal (waste receipts or dockets, recycling processors receipts etc.), is to be 
retained by the person responsible for the site in a Waste Data File. The Waste Data File 
must be provided to Council officers on request to check that the Waste Management 
Plan is being implemented 

 Production, storage and disposal of hazardous wastes, such as contaminated or toxic 
materials and asbestos will require particular attention. In such cases, the EPA should be 
contacted and appropriate arrangements must be made for their removal, transport and 
disposal 
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8.8 SAMPLE WASTE MANAGEMENT PLAN 

The applicable sections of this table must be completed and submitted with your Development 
Application. 
 
Completing this table will assist you in identifying the type of waste that will be generated and in 
advising Hawkesbury Council how you intend to reuse, recycle or dispose of the waste. 
 
The information provided on the form (and on your plans) will be assessed against the objectives 
of the DCP. 
 
If space is insufficient in the table please provide attachments. 
 

Table 1 Outline of Proposal 

 
Site Address:  
 
Applicant’s name and address:   
  
 
 Phone:    Fax:  
 
Buildings and other structures currently on the site:  
 
Brief Description of Proposal:  
 
The details provided on this form are the intentions for managing waste relating to this project. 
 
Signature of Applicant:   ___________________________Date:  
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8.8.1 Demolition Waste Management Plan 

Table 2 Demolition - Waste Management Plan 

 DESTINATION 
Materials On-Site REUSE & RECYCLING DISPOSAL 
Type of 
Material 

ON-SITE 
Specify proposed 
reuse or on-site 

recycling methods 

OFF-SITE 
Specify contractor and 

recycling outlet 

 Estimated 
Volume 
(m3) or 
Area (m2) 

Specify contractor and 
landfill site 

Excavation 
Material     

Green Waste     

Bricks     

Concrete     

Timber – 
please specify     

Plasterboard     

Metals – 
please specify     

Other – please 
specify     

 
 Ongoing Management 

Describe how you intend to ensure on-going management of waste on-site (eg. lease 
conditions, caretaker/manager on-site). 
The company will prepare an environmental management system addressing office and 
retail waste recycling. This will include achievable objectives for sorting and separating 
waste 
An information kit about waste minimisation will be provided to employees every 12 months 

A waste storage and recycling area will be suitably installed and bins clearly labelled 
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A staff member (or cleaner) will be responsible for transferring materials to the area and keeping 
the area clean and tidy 

8.8.2 Construction Waste Management Plan 

Table 3 Construction - Waste Management Plan 

 DESTINATION 
Materials On-Site REUSE & RECYCLING DISPOSAL 
Type of 
Material 

Estimated 
Volume 
(m3) or 
Area (m2) 

ON-SITE 
Specify proposed 
reuse or on-site 

recycling methods 

OFF-SITE 
Specify contractor and 

recycling outlet 
Specify contractor and landfill 

site. 

Excavation 
Material     

Green Waste     

Bricks     

Concrete     

Timber – 
please 
specify 

    

Plasterboard     

Metals – 
please 
specify 

    

Other – 
please 
specify 

    

 

 Ongoing Management 

Describe how you intend to ensure on-going management of waste on-site (eg. lease 
conditions, caretaker/manager on-site). 
The company will prepare an environmental management system addressing office and 
retail waste recycling. This will include achievable objectives for sorting and separating 
waste 
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An information kit about waste minimisation will be provided to employees every 12 months. 
A waste storage and recycling area will be suitably installed and bins clearly labelled. 
A staff member (or cleaner) will be responsible for transferring materials to the area and keeping 
the area clean and tidy. 
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Chapter 9 

 

PRESERVATION OF TREES  

AND VEGETATION 
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9.1 INTRODUCTION 
 

This chapter of the DCP provides development controls for the preservation and management of 
certain trees and vegetation within the Hawkesbury LGA. 

This chapter is in response to Clause 5.9 Preservation of Trees or Vegetation of LEP 2012.  Under 
this clause, a person must not ringbark, cut down, top, lop, remove, injure or wilfully destroy 
“prescribed” trees or vegetation, without development consent or a permit being granted by Council.  
This chapter of the DCP prescribes the trees and vegetation to which the clause applies by 
reference to species, size, location or other manner. 

 

9.2 AIMS AND OBJECTIVES 
The aim of this chapter is to preserve the amenity, biodiversity, ecology and heritage of the area 
through the preservation of trees and vegetation. 

The objectives of this chapter are to: 

a) prescribe the trees and vegetation to which this chapter applies 

b) clarify the assessment criteria under which applications to ringbark, cut down, top, lop, 
remove, injure, or wilfully destroy trees or vegetation will be determined 

c) define the meaning of terms used within this chapter 

 

9.3 DEVELOPMENT CONTROLS 
This section identifies the circumstances in which development consent or a permit is required to 
ringbark, cut down, top, lop, remove, injure, or wilfully destroy trees or vegetation within the 
Hawkesbury LGA. 

 

9.3.1 When Is Development Consent or a Permit Required? 
 
Clause 5.9 of LEP 2012 requires Council to “prescribe” species or kinds of trees or vegetation that a 
person must not ringbark, cut down, top, lop, remove, injure, slash, poison or wilfully destroy without 
development consent or a permit being granted by Council. 

The following trees and vegetation are “prescribed” for the purposes of Clause 5.9: 

• any tree with a height greater than 4 metres, or a branch spread greater than 3 metres, or a 
trunk circumference greater than 500 mm at 1 metre above ground level.  Excluding trees on 
land which is less than 1000m2 in area and zoned R1 General Residential, R2 Low Density 
Residential (not including land located in Kurrajong or Kurrajong Heights), or R3 Medium 
Density Residential 

• native trees or native vegetation on land zoned RU1 Primary Production, RU2 Rural 
Landscape, RU4 Primary Production Small Lots, RU5 Rural Village, R5 Large Lot 
Residential, SP1 Special Activities, SP2 Infrastructure, RE1 Public Recreation, RE2 Private 
Recreation, E2 Environmental Conservation, E3 Environmental Management, E4 
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Environmental Living or on land shown on the Environmental Constraints Area Map or the 
Terrestrial Biodiversity Map of LEP 2012 

• trees on Council’s Significant Tree Register 

• trees within 40m of a watercourse 

 

9.3.2 When is Development Consent or a Permit Not Required? 
 
Development consent or a permit is not required to ringbark, cut down, top, lop, remove, injure, 
slash, poison or wilfully destroy the following trees or vegetation (not including heritage items or 
heritage conservation areas): 

• any tree or vegetation that Council is satisfied is dying or dead and is not required as the 
habitat of native fauna.  The owner of the land (or person(s) acting on their behalf) on which 
the tree or vegetation exists must provide to Council written justification, including 
photographs, from an Arborist or other suitably qualified person.  Works must not be 
undertaken until Council has provided written advice that it is satisfied the tree or vegetation 
is dying or dead and is not required as the habitat of native fauna 

• any tree or vegetation that Council is satisfied is a risk to human life or property.  The owner 
of the land (or person(s) acting on their behalf) on which the tree or vegetation exists must 
provide to Council written justification, including photographs, from an Arborist or other 
suitably qualified person.  Works must not be undertaken until Council has provided written 
advice that it is satisfied the tree or vegetation poses an immediate and imminent danger to 
people or property 

• plants declared to be noxious weeds under the Noxious Weeds Act 1993 

• plants of any of the following species: 

o Salix spp. (all Willow species) 

o Populus spp. (all Poplar species) 

o Ligustrum lucidum (Broad - leaf privet) 

o Ligustrum sinense (Small - leaf privet) 

o Ricinus communis (Castor Oil plant) 

o Gleditzia tricanthos (Honey Locust) 

o Alianthis Altissima (Tree of Heaven) 

o Cortaderia Selloana (Pampas Grass) 

o Olea europaea (African Olive) 

o Acer Negundo (Box Elder) 

o Toxicodendron succedaneum (Rhus Tree) 

o Cinnamomun camphora (Camphor Laurel) 

o Pinus radiata (Radiata Pine) 

o Syagrus romanzoffiana (Cocos Palm) 
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o Phoenix canariensis (Canary Island Date Palm) 

o Erythrina spp. (Coral Trees) 

o Citrus sp. (Fruit trees) 

• environmental weeds or introduced species removed as part of bush regeneration activities - 
a current list of which may be obtained from Council 

• any species of parasitic mistletoe or parasitic plant from any part of a tree or vegetation to 
ameliorate the effects on the tree or vegetation from such a parasite as identified by a 
qualified arborist 

• fruit trees where the works only involves seasonal pruning for the purpose of maintaining fruit 
production 

• pruning for the purposes of seed collection where less than 10% of the seed resources is 
removed 

• any tree or vegetation on Council owned or managed land provided Council, acting in it’s 
capacity as owner or managed, has given approval prior to the works being undertaken  

• any tree or vegetation within a State forest, or land reserved from sale as a timber or forest 
reserve under the Forestry Act 1916 

• action required or authorised to be done by or under the Electricity Supply Act 1995, the 
Roads Act 1993, the Surveying Act 2002, or the Rural Fires Act 1997 

• any tree or vegetation the immediate removal of which is essential for emergency access, 
emergency works, emergency fire fighting or bushfire hazard reduction work by Council, the 
State Emergency Service, Rural Fire Service, or other public authority 

 

9.3.3 Heritage Items and Heritage Conservation Areas 
 
Notwithstanding the above provisions relating to prescribed trees and vegetation and exemptions, 
development consent is required for the ringbarking, cutting down, topping, lopping, removal, 
injuring or destruction of a tree or vegetation that is or forms part of a heritage item or that is within a 
heritage conservation area.  The heritage provisions of Clause 5.10 of LEP 2012 are applicable in 
these cases. 

 

9.4 MATTERS FOR CONSIDERATION 
 
In assessing applications for development consent or a permit to ringbark, cut down, top, lop, 
remove, injure, slash, poison or wilfully destroy trees or vegetation, the following matters are 
considered: 

1. The existing and likely future amenity of the area.  Is the tree or vegetation: 

a. significant as a single specimen or as part of a group 

b. of historic or cultural significance 

c. registered on Council’s Significant Tree Register 
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d. prominent due to its height, size, position, or age 

e. endemic, rare, or threatened 

f. providing a significant visual screen 

g. part of an important wildlife habitat 

h. providing shade to livestock 

2. The health and safety of the tree or vegetation.  Does the tree or vegetation: 

a. suffer from a decline that is prolonged and irreversible 

b. contain large dead branches 

c. have structural cracks and fractures on the branches, or fractures or cracks at the 
junction between two trunks and these problems cannot be rectified 

d. have a large number of epicormic shoots that are poorly attached through incorrect 
previous pruning activities and pruning cannot rectify the problem 

e. have a fruiting body of pathogenic fungi and there is a consecutive decline of the 
cambium around the wound (a canker) and the rate of decay is exceeding the rate of 
growth of new tissue 

f. show signs of movement in the ground, such as an obvious lifted mound with exposed 
broken roots or a lean that is progressively getting worse.  Note - exposed roots can 
occur naturally and does not effect the safety of the tree or vegetation 

g. suffer damage to large branches or has the trunk been broken as a result of a storm 
event 

Note:  It is impossible to say a tree is “safe”.  It is presumed that a small and controlled level of risk 
is inherent in many human activities.  Risk management may frequently fall back to the owner of the 
tree in terms of tree maintenance rather than tree removal.  

3. The physical characteristics of the tree or vegetation.  This includes the current and 
potential height, branch spread, trunk diameter, the growing environment and life expectancy.  
This is assessed in terms of the suitability of the tree or vegetation in a given situation e.g. 
under power lines, root interference with services, or buildings. 

4. The damage or potential damage caused by a tree or vegetation.  For example is: 

a. the tree or vegetation, its trunk, or its root system causing damage to a structure and 
the damage cannot be controlled by measures such as the installation of a root barrier 

b. the tree or vegetation damaging other property, retaining walls and the like, and root 
pruning or modification of the property cannot stop further damage 

c. the tree or vegetation causing illness or severe allergic reaction to a person and such 
claim can be substantiated by medical evidence from a registered practitioner. 

5. The protection of the natural environment.  For example: 

a. protecting wildlife corridors and vegetation links with other bushland 

b. protecting and retaining vegetation as a natural stabiliser of the soil surface, particularly 
on steep slopes or along watercourses 
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c. protecting bushland for scenic values and the retention of the unique visual 
characteristic of the landscape 

d. retaining trees and vegetation that provide habitat for native fauna such as birds, bats 
and arboreal mammals 

e. protecting vegetation that may be part of a threatened ecological community 

6. Implications for biodiversity.  To determine the conservation status of the tree or 
vegetation it may be necessary for a flora and fauna survey and assessment of ecological 
values to be carried out. 

7. Criteria for Refusal of an application.  The following shall not generally be considered as 
valid reasons to ringbark, cut down, top, lop, remove, injure, slash, poison or wilfully destroy 
trees or vegetation: 

a. to avoid leaf drop into gutters, downpipes or pools 

b. to increase natural light 

c. to improve the effect of street light 

d. to enhance views 

e. to reduce minor shading 

f. to reduce fruit, bark, resin or bird droppings 

g. minor lifting of driveways or paths 

h. potential damage to sewer mains, unless the application is supported by written expert 
advice. 

i. the tree or vegetation has entered a drainage or sewer system where the system is 
found to be in poor condition or in disrepair. 

j. insect attack (this is not a basis for removal of a tree or vegetation, but may be a 
warning to provide some form of remedial treatment. Inspection and recommendation 
should be sought from an AQF 5 qualified Arborist) 

k. prevent overshadowing of solar panels or the like 

l. to construct a building when the structure could be relocated away from the tree or 
vegetation 

 

9.5 SUBMISSION REQUIREMENTS 
In addition to the submission of a properly completed application form, payment and associated 
documentation the following information may be required. 

 

9.5.1 Structural Engineers Report 
Where an application is to remove a tree or vegetation where structural damage is alleged, the 
applicant may also be required to submit a report from a suitably qualified structural engineer in 
consultation with a suitably qualified arborist. 
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9.5.2 Arborist Reports 
The submission of an Arborist Report may be required in the following circumstances: 

1. works affecting any trees on Council’s Significant Tree Register 

2. works affecting trees or vegetation which constitutes a threatened species, population or 
and ecological community under the Threatened Species Conservation Act 1995 or the 
Environment Protection and Biodiversity Conservation Act 1999 

3. where Council requires further information/clarification regarding the affect of the proposed 
works on the tree or vegetation. 

The Arborist Report is to be prepared by a Consulting Arborist who: 

1. holds a minimum Australian Qualification Framework (AQF) level 5 or higher in Arboriculture 
or equivalent, and  

2. at least five (5) years practical experience in tree diagnosis and reporting, and is not 
employed to remove trees. 

 

9.5.3 Guidelines for Preparing an Arborist Report 
The following information should be addressed in an Arborist Report: 

1. General Information 

a. The name, business address and telephone number of the Arborist and/or company 
who inspected the tree(s) or vegetation and prepared the report 

b. The qualifications and industry experience of the Arborist who prepared the report 

c. The address and owner(s) of the site where the tree(s) or vegetation are located 

d. Who commissioned the report 

e. The date(s) the inspection was undertaken 

f. The aims/purpose of the report 

2. Site Plan 

a. a drawn to scale plan of the site accurately showing 

b. location of the tree(s) or vegetation with an individual number given to each plant 
including trees and vegetation on adjoining land, including street and park trees that 
may be affected by the proposed works 

c. recommended tree protection zones 

d. lot boundaries 

3. A table showing the following details for each plant surveyed: 

a. the common and full scientific name 

b. plant number on the site plan 

c. age class 

d. estimation of the height 
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a. trunk circumference at 1 metre above ground level 

b. canopy spread to the four cardinal corners 

c. a summary of the health and condition of each tree, addressing root system, 
trunk, branch and foliage 

d. estimated useful life expectancy using appropriate industry methods 

4. Discussion of the data collected - This may include details of tree hollows or potential hollows 
for wildlife, wounds, cracks, fractures, root form and distribution, pests and diseases etc. 

5. A hazard assessment undertaken in accordance with industry best practice 

6. Supporting evidence such as photographs and/or laboratory results to confirm presence of 
soil pathogens or support soil assessment, where relevant 

7. Discussion of all options available, including why they are recommended or why they are not 
recommended.  For example, can a built structure be repaired and are there suitable 
management options that would allow retention of the tree(s) or vegetation 

8. Description of recommended protection measures to be put in place to ensure the protection 
of trees and vegetation to be retained and a post-construction maintenance program that can 
be used as conditions, should the application be approved 

9. Common and scientific names of all tree(s) or vegetation species proposed for replacement 
planting, proposed landscaping plans, and any soil remediation 

10. Sources of references referred to in the report.  References not used in the report should not 
be included 

 

9.5.4 Flora and Fauna Reports 
The submission of a flora and fauna report may be required in the following circumstances: 

11. works affecting of trees or vegetation which constitutes a threatened species, population or 
and ecological community under the Threatened Species Conservation Act 1995 or the 
Environment Protection and Biodiversity Conservation Act 1999 

12. where Council requires further information/clarification regarding the affect of the proposed 
works on the tree or vegetation. 

 
Flora and fauna reports are to be prepared in accordance with Council’s “Guidelines for Preparing 
Flora and Fauna Reports”. 
 
 

9.6 DEFINITION OF TERMS 
 

dead tree means to a tree that is no longer capable of performing one of the following processes: 
photosynthesis, take up water through roots, hold moisture in its cells and produce new shoots (from 
under bark or from a lignotuber). 
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destroy means any immediate or ongoing process or activity leading to the death of a tree or 
vegetation. 

dying means a tree that is exhibiting any of the following symptoms: 

1. permanent leaf loss in both deciduous and evergreen plants 

2. permanent wilting 

3. shedding of the epidermis 

environmental weed – means a plant that poses a threat to the natural environment.  A list of 
environmental weeds in the Hawkesbury can be obtained from Council. 

habitat tree  means any tree which has developed hollows in the trunk or limbs and which is 
suitable for nesting birds, arboreal marsupials (such as possums), native mammals (such as bats) 
or which support the growth of locally indigenous epiphytic plants (such as orchids). 

injury or willful destruction means damage to a tree or vegetation and includes: 

1. lopping and topping 

2. poisoning, including applying herbicides or other toxic chemicals, or spilling (including 
washing off or directing water contaminated by) oil, petroleum, paint, cement, mortar and the 
like onto the root zones 

3. cutting, tearing, snapping and breaking of branches and roots that is not carried out in 
accordance with accepted arboriculture practices or is done for invalid reasons such as 
vandalism 

4. ringbarking, scarring the bark when operating machinery, fixing objects (e.g. signs) by nails, 
staples or wire, using tree climbing spikes in healthy trees marked for retention or fastening 
materials that circle and significantly restrict the normal vascular function of the trunk or 
branches or inflicting a blaze on a tree as a marker point 

5. damaging a plant’s root zone by compaction or excavation, stripping of topsoils, asphyxiation 
by burial or the alteration of ground level or water table which causes damage to the tree or 
any part of the plant 

6. under scrubbing 

lop or lopping means cutting between branch unions or at internodes on a young tree, with a final 
cut leaving a stub.  

prune means to cut off living parts or branches of a plant, to improve shape or growth. 

remove, removal and cutting down means to dismantle a tree or vegetation, for example by 
chainsaw, or to separate the tree or vegetation from the ground where it is growing or dislodging it 
with earth moving equipment in order to kill the tree or vegetation so that the tree or vegetation, 
including its branches, foliage, trunk, stump and root system will not regrow.  This includes the 
poisoning of the stump and or roots and to taking away, or grinding or burning out of its remains to 
prevent regrowth. 

top or topping means cutting away part or all of a tree’s foliage crown laving a trunk and stubbed 
main branches to reduce its height and spread and it an antiquated practice which damages a tree, 
reducing its strength and vigour and promoting its premature decline. 

vegetation means any plant life not defined by this plan as a tree and includes any sapling, shrub, 
scrub, understory plants, groundcover (herbaceous or grass) and plants occurring in a wetland. 
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10.1 INTRODUCTION 
The special character of Hawkesbury derives from its unique historical background and the expression 
of this background in its interrelationship of buildings and places of heritage significance, their settings 
and landscapes. These irreplaceable and precious heritage items not only provide a window to the 
past and to the very origins of the Hawkesbury community but also add character, appeal and interest 
to Hawkesbury area and therefore, Council continues with its leadership role in protecting and 
conserving these items. 
 
Conservation involves identifying, assessing, protecting and maintaining cultural and heritage values 
of landscapes, resources, places, items, customs and traditions so that the community and future 
generations can enjoy, learn from them, and appropriately manage these values. 
 
It is recognised that heritage is an integral component of the future character of the Hawkesbury LGA 
that will need to be built through the integration of these environmental heritage values to create a 
pleasant living and working environment for the Hawkesbury Community and attract visitors and 
tourists into the area. 
 
This Chapter of the DCP provides objectives and development controls for heritage items and heritage 
conservation areas listed in Schedule 5 – Environmental Heritage of Hawkesbury Local Environmental 
Plan 2012 (the LEP) and any development on land adjacent to or within the vicinity of a heritage item 
or conservation area. The objectives and development controls in this Chapter apply in addition to the 
heritage conservation requirements of clause 5.10 of the LEP and development controls of other 
relevant chapters of the DCP. 

10.2 OBJECTIVES 
The primary objectives of this Chapter are: 
 
a) To promote and protect the Hawkesbury area’s natural and cultural heritage as a valuable 

resource that must be conserved for future generations. 

b) To consider the potential heritage significance of all properties identified in the LEP Heritage 
Map and other applications as a matter to be taken into account in the assessment of DAs 
affecting those properties. 

c) To integrate conservation and management issues into the planning and development control 
process. 

d) To ensure that any development with respect to a heritage site is undertaken in a manner that is 
sympathetic to, and does not detract from the identified significance of the site. 

e) To encourage innovative approaches to the conservation of Hawkesbury area’s and heritage 
sites and to provide incentives for good management practice; 

10.3 Hawkesbury Heritage 
The Hawkesbury LGA is unique in the Sydney Metropolitan context with its very rich heritage 
character influenced by its diverse and distinctive Indigenous, European and natural heritage items 
and places ranging from town squares, grand mansions, churches, workers cottages, parks, 
cemeteries, relics and significant landscapes. 
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10. 3. 1 Indigenous Heritage 
Indigenous heritage consists of places and items that are of significance to Aboriginal people because 
of their traditions, observances, lore, customs, beliefs and history. It provides evidence of the lives and 
existence of Aboriginal people before European settlement through to the present.   
 
Long before European settlement the Aboriginal people inhabited the Hawkesbury region. The Darug 
people are known to have occupied the area for more than 40,000 years. Before 1788 it is believed 
that up to 3000 Darug people lived in the Hawkesbury River Valley. 
 
The Darug People of the Hawkesbury, the Marramarra Clan, subsided around the rich and diverse 
Hawkesbury River, known as the Deerubbin. The Hawkesbury River played a significant role in the 
Darug People’s day to day subsidence and ceremonies, as such Aboriginal heritage sites occur 
throughout the Hawkesbury LGA. 
 
The effective protection and conservation of this heritage is important in maintaining the identity, 
health and wellbeing of Aboriginal people. 

10. 3. 2 European Heritage 
The Hawkesbury LGA is of immense significance in the context of Australian History and nowhere else 
is evidence of the early development of Australia so rich. The Hawkesbury LGA is the third oldest 
place of British settlement in Australia, with substantial evidence of early European colonial settlement 
patterns. These settlement patterns remain clear in the landscapes, the buildings, the street patterns 
and archaeological remains and the presence of this evidence of early development is richer than in 
any other place in Australia. 
 
The Macquarie Towns of Pitt Town, Windsor, Richmond and Wilberforce in the Hawkesbury LGA are 
remarkable for their careful siting and design, acknowledging the risk of urban settlement on the flood 
liable land. They retain much of their Colonial character intended with Governor Macquarie’s original 
settlement planning such as grid street patterns, village greens (e.g. Richmond) town squares (e.g. 
Thompson Square, Windsor), church groups (e.g. St Matthew’s, Windsor and St Peter’s, Richmond), 
together with significant single storey cottages (e.g. Bathurst Road, Pitt Town) and cemeteries.  
 
Thompson Square, containing a fine collection of Georgian and Victorian buildings with significant 
heritage and architectural values, is one of the best examples of colonial squares remaining today and 
is also one of the oldest public squares in Australia.  These buildings have been built between 1815 
and 1880. 
 
 
 
 

 
 

Figure 1: St Matthew's Anglican Church, Windsor 
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Figure 2: St Peters Anglican Church, Richmond 
 
The government and church buildings of the Macquarie Towns in the LGA represent some of the 
earliest surviving architecture in Australia and some of these works such as the Windsor’s Georgian 
buildings completed before 1822, were some of the finest built in the colony. 
 
The buildings contain numerous rare and aesthetically superior elements, and continue to be widely 
recognised for its importance to the understanding of settlement, urban design, and architecture during 
the colonial period, while its historic associations carry strong cultural messages of the period's society 
and government. 
 
The continued appreciation of the history and the presence of these early buildings and landscapes 
are clearly evident with the preservation of significant works including St Matthew’s Church and 
Courthouse at Windsor. 
 

 
 

Figure 3: Windsor Post Office 
 

 
 

Figure 4: The School of Arts Building, Windsor 
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Figure 5: Windsor Courthouse 
 
 
 

 
 

Figure 6: Loder House 
 
With Hawkesbury’s rich history and the reasonably intact early settlements, towns and landscapes, it 
has a significant archaeological potential, compared with other sites of Colonial settlement in New 
South Wales. With relatively undisturbed sites dating form early European settlement the potential for 
future research is high. 

10. 3. 3 Natural Heritage 
Two thirds of the Hawkesbury LGA is located in National Parks, including the Wollemi, Cattai, 
Scheyville, Yengo, Blue Mountains National Parks, and the Parr State Conservation Area, 
 
The western section of the Hawkesbury LGA includes a part of the Greater Blue Mountains World 
Heritage Area which contains a wide and balanced representation of eucalypt habitats as well as 
localised swamps, wetlands, and grassland. 

10. 3. 4 Heritage Item 
The term ”Heritage Item” is defined in the LEP. All of the heritage items within the Hawkesbury LGA 
are listed in Schedule 5 of the LEP and are shown on the Heritage Map of the LEP. 
 
A heritage item may be a house, place, farm shed, a slab barn, church, school, cemetery, road, 
bridge, public reserve, the remains of a previous structure, or even a tree which are considered to be 
of heritage significance to the Hawkesbury, the Region or the State. A large number of State listed 
heritage items are located within the Hawkesbury LGA. 
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10. 3. 5 Heritage Conservation Area  
The term “Heritage Conservation Area” is defined in the LEP and is not just a collection of individual 
heritage items within an area, but it is an area in which the historical origins and strong relationships 
between various buildings, structures and elements reflecting a particular character, architectural style 
and a period and such attributes create the area uniqueness and a sense of place that is worth 
conserving. 
 
The LEP contains four heritage conservation areas, namely; “Pitt Town Conservation Area”, “St 
Albans Conservation Area”, ”North Street Conservation Area” and ”Thompson Square Conservation 
Area”. These conservation areas are within the Hawkesbury LGA are listed in Schedule 5 of the LEP 
and shown on the Heritage Map of the LEP. 

10. 3. 6 Archaeological Sites 
In the simplest terms, an archaeological site can be defined as any concentration of material remains 
marking the location of past human activities. The term ”Archaeological Site” is defined in the LEP and 
sub-clause 5.10(7) makes provisions for development proposed on archaeological sites. 
 
The conservation of important archaeological sites not only provides a more attractive environment but 
also enhances the cultural significance of the area and enables the community to enjoy the benefits of 
enhanced tourism, recreation and education. 
 
Archaeological work assists in our understanding of past activities and our cultural heritage. 

10. 3. 7 Heritage Listing 
The Environmental Planning and Assessment Act, 1979 (the Act) and Heritage Act 1977 make 
provisions to protect and conserve heritage items and conservation areas through their listing and the 
inclusion of provisions in relation to heritage conservation and management.  
 
Council is committed to protecting Hawkesbury’s heritage. Heritage items located within the 
Hawkesbury LGA are listed in Part 1 of the Schedule 5 of the LEP and Part 2 includes heritage 
conservation areas.  The Schedule also outlines whether the heritage items and conservation areas as 
either of “State” or “Local” significance. 
 
It is important to note that heritage listing does not mean that heritage items or buildings within 
conservation areas cannot be modernised, altered or developed.  It means that such works need to be 
considered and designed with extra care to minimise any adverse impacts on heritage significance of 
a heritage item or a conservation area. 

10. 3. 8 Local Heritage Items 
Local heritage items are those of significance to the Hawkesbury LGA.  In other words, they contribute 
to the individuality and streetscape, townscape, landscape or natural character of the LGA.  

10. 3. 9 State Heritage Items 
The heritage items and conservation areas listed as “State” significant are significant for the whole of 
NSW. These items and areas are also listed in the State Heritage Register.  This is a separate list that 
provides for protection under the NSW Heritage Act 1977.  Applicants should consult the NSW 
Heritage Office or Office of Environment and Heritage (OEH) website www.environment.nsw.gov.au/ 
to find out whether or not the property is listed on the State Heritage Register. 
 

Heritage Conservation 10-5 

http://www.environment.nsw.gov.au/


Part C Hawkesbury Development Control Plan 

Any development affecting a “State” significant heritage item or conservation area will require the 
lodgement of either an Integrated DA pursuant to Section 91 of the Act where the concurrence from 
the NSW Heritage Council is required under Section 60 of the Heritage Act 1977.  Alternatively, a 
separate application can be made to the NSW Heritage Office under Section 60 of the Heritage Act 
1977 prior to the lodgement of a DA with Council. 

10.4 Development, Conservation and Management 
Generally, Council’s approval is required for development of heritage items or the carrying out of any 
development or works (other than certain minor works and maintenance works) on a heritage listed 
property or within a heritage conservation area. 
 
When a heritage item is affected by an “Interim Heritage Order” under the Heritage Act 1977 the 
consent for any major work from the NSW Heritage Council will also be needed in addition to Council 
consent. 
 
NOTE An Interim Heritage Order is a temporary form of protection over an item or land that may be made while 

further investigation of the heritage value of the item is carried out. The effect of an Interim Heritage 
Order is that a person cannot damage, destroy, alter or move the item, building or land without approval 
from the Heritage Council. The majority of Interim Heritage Orders are made in response to community 
representations or concerns raised by local government.  

10.4.1 When development consent is required 
Development consent is required for any of the following works: 
 
a) demolishing or moving any of the following or altering the exterior of any of the following 

(including, in the case of a building, making changes to its detail, fabric, finish or appearance):   
 

(i) a heritage item, 
 

(ii) an Aboriginal object, 
 

(iii) a building, work, relic or tree within a heritage conservation area, 
 
b) altering a heritage item that is building related by making structural changes to its interior or by 

making changes to anything inside the item that is specified in Schedule 5 of the LEP in relation 
to the item, 

 
c) disturbing or excavating an archaeological site while knowing, or having reasonable cause to 

suspect, that the disturbance or excavation will or is likely to result in a relic being discovered, 
exposed, moved, damaged or destroyed, 

 
d) disturbing or excavating an Aboriginal heritage of significance, 
 
e) erecting a building on land:  
 

(i) on which a heritage item is located or that is within a heritage conservation area, or 
 
(ii) on which an Aboriginal object is located or that is within an Aboriginal place of heritage 

significance, 
 
f) subdividing land:  
 

(i)  on which a heritage item is located or that is within a heritage conservation  area, or 
  
(ii) on which an Aboriginal object is located or that is within an Aboriginal place of heritage 

significance, 
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10.4.2 When development consent is not required 
Certain minor works such as general maintenance works or restoration works with no adverse impacts 
on the heritage significance of a heritage item or a conservation area may be carried out without 
consent of Council (see Table 1 for details). 
 
However, prior to undertaking any of these works, the proponent is required to notify Council in writing 
of the following for Council’s consideration: 
 

(i) A sketch plan of the location of the proposed works in relation to the heritage item. 
 

(ii) Full details of the proposed works including materials, colours, fixtures, dimensions and 
detailing. 

 
(iii) Photographs showing the location of the proposed works in relation to the heritage item. 

 
(iv) Brochures or colour charts that show the proposed colours and/or details of the proposed 

works. 
 
If Council determines the works do not require development consent, Council will advise the applicant 
in writing accordingly. The proponent can only commence the works upon the receipt of Council’s 
confirmation. If, Council is of the view that the proposed works are not minor, a DA will need to be 
lodged with Council for determination. 
 
Table 1: Development/Work not requiring consent 
 

DEVELOPMENT/WORK CRITERIA REMARKS 

Works in is of a minor nature (e.g. 
repainting of surfaces) 

Only Surfaces already 
painted.  No changes to the 
original colours of the 
surfaces of the heritage 
item. 

If it is not possible to find 
the original colour, attempts 
should be made to have a 
very close match made to 
minimise any adverse 
impacts on the item or the 
conservation area. 

Internal alterations Non-structural alterations to 
local heritage items only 
where the interiors of items 
are not listed as significant. 

Alterations to any significant 
interiors or items identified 
in the State Heritage 
Register require Council’s 
approval. 

Installation of skylights, solar panels, 
roof vents, water heaters or certain 
communication facilities 

They should not be visible 
from a public road or place.  
Criteria as specified in the 
State Environment Planning 
Policy (Exempt and 
Complying Development) 
2008. 

 

Erection of minor outbuildings such as 
cabanas, garden sheds, gazebos and 
green houses 

Outbuildings/structures that 
do not affect the heritage 
significance of the item, or 
its setting or curtilage.  
They should not be visible 
from a public road or place. 

The location, scale and 
materials are to be carefully 
made. 

General maintenance works such as 
treating timber members, replacing 
broken windows, restoring verandah 

Any 
maintenance/restoration 
works as per a conservation 

Any new replacement 
materials should match the 
original as closely as 
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DEVELOPMENT/WORK CRITERIA REMARKS 
columns/fence posts, rehinging 
doors/windows, replacing down 
pipes/gutters, re-roofing in matching 
materials, patching surfaces, general 
maintenance works for heritage gardens 
and repairing stone/brick works and 
planter works 

management plan approved 
by Council and other urgent 
and important works to 
maintain and protect the 
heritage item. 

possible. 

Construction of a new grave or 
monument, excavation or disturbance of 
the land for the purpose of conserving 
and repairing monuments and grave 
markers 

Works should not disturb 
human remains, relics, 
Aboriginal objects in the 
form of grave items, or to a 
place of Aboriginal heritage 
significance. 

 

Demolition and erection of any fences or 
boundary walls 

Should be behind the front 
alignment of the heritage 
building. 

Demolition of existing 
fences not identified as 
significant, do not contribute 
to the overall setting or 
character of a heritage item 
or conservation area 
New fences should either 
match as closely as 
possible the original fencing 
or based on historical 
research or if the original 
fence type is not known, it 
should relate to the 
architectural character and 
period of the existing 
building with respect to 
design, materials, colour 
and height. 

Any works involving the removal of 
additions and alterations which do not 
contribute to the heritage significance of 
the building or the character of the 
conservation area 

Where the proposed 
removal allows increased 
exposure of the heritage 
item and generally 
enhances its heritage 
significance 

Professional advice 
recommended to assist 
applicants/owners. 

Works limited to the removal of a tree or 
other vegetation 

The tree or vegetation is a 
risk to human life or 
property 

 

10.4.3 Adaptive Reuse 
Historic buildings and their component parts are a finite resource, which once lost cannot be replaced. 
The process of converting a historic building to a new use, or a change in occupation, has the potential 
to cause irreversible damage to the building, through loss of character, of archaeological information 
and historic fabric if careful attention is not paid to the risks involved in both the design and 
construction process.  
 
Respect for a building’s character will inform decisions on the viability of conversion. It is accepted that 
the original use of a building is often the most appropriate one. It is therefore particularly important in 
cases where the new use of a building will be significantly different that the building’s character and 
possible risks to it are identified at an early stage through a thorough assessment of the surviving 
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fabric. It is possible that in some cases the loss of character would be so excessive that conversion to 
a certain function may not be appropriate. 
 
Old buildings are best maintained and appreciated by using them. The active use of a heritage 
building with sensitive alterations is often preferable to having a perfectly intact building with no use. 
When developing or renovating, locate useful compatible functions within the old building so that the 
building has a new life and an ongoing history.       
 
Adaptive reuse is when the proposed development upgrades and modifies buildings or places as part 
of conservation efforts. Generally it is a process by which older and/or historic buildings are developed 
for their cultural value while receiving economically, socially, culturally viable new uses of a 
sustainable nature. 
 
Where a building can no longer function with its original or existing use while retaining its financial 
sustainability, a new use through adaptation may be the only way to preserve its heritage significance. 
Adaptive reuse of a heritage building may be acceptable on heritage grounds, provided the use is 
compatible and the heritage significance of the item is not adversely affected. The Burra Charter 
defines compatible use as follows: 
 

“Compatible use means a use which involves no change to culturally significant fabric, 
changes which are substantially reversible, or changes which require a minimal impact.”  

 
Note Refer to the publication “New Uses for Heritage Places: Guidelines for the adaptation of Historic 

Buildings and Sites” prepared by the Heritage Branch, Office of Environment and Heritage, for further 
information on the adaptation of heritage buildings. 

 
Adaptive reuse involves appropriate and acceptable modification of the existing entity and perhaps 
sympathetic extensions, in order to reinvigorate the building and to achieve a dignified and viable 
future.  The adaptation of old buildings provides opportunities for architects and designers to create 
innovative design solutions within the context of recognised heritage values. 

10.4.4 Demolition or relocation of a heritage building/item 
Demolition of a heritage item is contrary to the intent of heritage listing, and hence, may only be 
considered as a last resort in circumstances where the building or the structure is considered to be no 
longer be of significance or beyond any repairs. Structural problems are generally rectifiable and are 
therefore of themselves, not sufficient grounds for demolition of a heritage property or structure. 
However, lack of maintenance and negligence that leads to demolition of heritage items is not 
tolerated.  

 
A proposal to demolish a heritage item or a building in a conservation area, should demonstrate that 
all options to retain the item have been comprehensively researched and documented for Council’s 
consideration. The demolition of a non-contributory building within a heritage conservation area and 
replacement by an appropriately designed infill building may be supported. 
 
If structural failure is cited as a justification for demolition, evidence should be provided that the 
structural integrity of the building has failed to the point where it cannot be rectified without removal of 
a majority of its significant fabric. In this instance a report from a registered and experienced structural 
engineer is required certifying that the building has structurally failed together with a Heritage Impact 
Statement prepared by a heritage consultant.  
 
This assessment should be undertaken in accordance with the NSW Heritage Assessment Criteria for 
ascertaining heritage significance as well as any past heritage studies pertaining to the item. 
 
Council generally does not support the relocation of a heritage item except on a very rear occasion 
where there is a compelling reasons or strong justification for relocation of the item. Where relocation 
of a heritage item is proposed, a heritage impact assessment clearly demonstrating why this is the 
most desirable action to retain the significance of the item or the conservation area. Justification for 
relocation must be based on the heritage significance of the item or area, not on the development 
potential of the land or the area occupied by the item.    
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10.4.5 Conservation Incentives 
In order to encourage and enhance management and conservation of heritage items, Council may 
consider applications for any use of a building listed as a heritage item, or of the land on which the 
building is occupied, even though the proposed use is a non-confirming (prohibited) use on the land 
and would not normally be allowed by the LEP, provided the Council is satisfied that: 
 
(i). the conservation of the heritage item or Aboriginal place of heritage significance is facilitated 

by the granting of consent, and 
 
(ii). the proposed development is in accordance with a heritage management document that has 

been approved by the consent authority, and 
 
(iii). the consent to the proposed development would require that all necessary conservation work 

identified in the heritage management document is carried out, and 
 
(iv). the proposed development would not adversely affect the heritage significance of the heritage 

item, including its setting, or the heritage significance of the Aboriginal place of heritage 
significance, and 

 
(v). The proposed development would not have any significant adverse effect on the amenity of 

the surrounding area. 

10.4.6 The Burra Charter 
In general terms, the methodology that should be applied to the management of heritage places is 
described in the ‘Burra Charter’.  The ‘Burra Charter’ is a document which was developed in 1999 by 
the Australian Chapter of the International Council on Monuments and Sites (ICOMOS) sets out the 
following four ways to conserve places of cultural significance. Following review of this ICOMOS 
adopted the Burra Charter (Oct 2013) 
 
Maintenance of the physical fabric – periodic maintenance, to ensure that a thing does not fall into 
disrepair as the result of neglect or of ageing, is the most important task in conservation. Often this is 
all that is needed to keep what is significant about a thing.  
 
Restoration and reconstruction (including repair) – these may become necessary when the physical 
fabric of something that has significance has been allowed to deteriorate. They can sometimes be 
difficult to carry out properly when things such as materials have changed. 
 
Preservation – this includes stabilising things that are in danger, providing protection against the 
elements and placing restrictions on how people may use a thing. Preservation can be expansive and 
inconvenient and the need for it can often be avoided by carrying out periodic maintenance. 
 
Adaption – Sometimes the only practical way of keeping what is significant about a thing is to 
physically alter it or give it a new use. A minimalist approach should always be taken to adaptation so 
as to avoid the irreversible loss of what is significant about a thing. Overall, it recommends a cautious 
approach to change is recommended. 
 

“Do much as necessary to care for the place and make it usable, but otherwise change it as 
little as possible”.   

 
The Burra Charter also provides sound guidance on heritage assessment and heritage management 
practices. 
 
For more information, please visit www.australia.icomos.org. 
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10.5 DEVELOPMENT CONTROLS 
Development controls for heritage items and heritage conservation areas listed in Schedule 5 – 
‘Environmental Heritage’ of the LEP and any development on land adjacent to or within the vicinity of a 
heritage item or heritage conservation area as follows: 

10.5.1 Conservation and Maintenance 
a) Original garden elements including outbuildings, fences, stonework, pathways and other like 

features should be identified and where appropriate retained in any redevelopment.  Where this 
is not possible, the replacement should endeavour to reuse salvaged elements of the original or 
use new elements to match as closely as possible with the original style, design, materials, 
colour and height of that garden element. Old photographs or careful inspection of remaining 
fabric can often reveal the original design features and style of the item. 

b) Alteration of the original fabric of a heritage item is to be minimised and where possible original 
features are to be repaired, rather than be replaced. 

c) The reconstruction of original details should only occur where recommended as an appropriate 
conservation measure by an approved conservation plan. This should be considered in 
accordance with the provisions of the ‘Burra Charter’. 

d) Any features that are considered valuable in reflecting the history and maintaining the character 
of the item should be retained. 

e) The removal of original detailing or the enclosure of verandahs on the front façade of a heritage 
item will generally not be permitted. However reinstatement of missing original verandahs or 
detailing are permitted where there are satisfactory documentary or other acceptable evidence 
clearly demonstrating that they were part of the original heritage item.    

f) New decorative features should not be used on a heritage item unless documentary, physical or 
other evidence indicate that it once existed. 

g) Intrusive security measures such as roller shutters, window bars and the like should not be 
introduced to the heritage item or within heritage conservation areas.   

h) Construction techniques should be compatible and reflect original building techniques where 
possible, such as the use of lime based mortars for re-pointing bricks rather than the use of 
cement based mortars1. 

i) External fixtures such as solar panels, rainwater tanks, air conditioning units or other like utility 
installations should not be installed on the front façade of the heritage item or any other 
elevation readily visible from a public road or place.  

 

NOTE 1 Colour coated steel roofing (Colorbond) is not considered to be a suitable replacement material for 
galvanised iron, galvanised steel, slate or tile roofing.  Construction techniques should be compatible 
and reflect original building techniques where possible, such as the use of lime based mortars for re-
pointing bricks rather than the use of cement based mortars. 
 
Applicants are encouraged to refer to technical publications on construction materials and techniques 
published by the NSW Heritage Council. Some of these publications can be viewed on Councils’ 
website: www.hawkesbury.nsw.gov.au. 
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10.5.2 Adaptive reuse 
a) The adaptive reuse of a heritage item or a change of use is to demonstrate that: 
 

- The new use requires minimal alterations to significant fabric and building elements, and 
that any changes to these are reversible or have minimal impact on the heritage 
significance of the item. 

 
- Any internal changes do not affect original materials or do not result in loss of original 

features that contribute to the heritage significance of the external appearance of the 
item. 

 
- Alterations and/or additions required to support the new use do not obscure the 

understanding of the item’s significant use. 
 

- The introduction of new services will not have a detrimental impact on significant fabric, or 
spaces or archaeological deposits.   

 
- The new use is consistent with the agreed conservation policy identified in the 

conservation management plan.  

10.5.3 Alterations and Additions 
a) In order to ensure that the scale and form of the proposed development will not dominate the 

heritage item, especially when viewed from a public road or place, additions and alterations 
should:  

 
(i) Be located along the least significant elevation or in the least significant part of the 

setting. 
 

(ii) Not obscure or detract from the street elevation of the heritage item. 
 

(iii) Be setback further from the street elevation of the heritage item (see Figure 9). 
 

(iv) Where possible extensions should be freestanding in rear yard with a glazed breezeway 
connecting new and old sections.   

 
b) In siting alterations and additions, site features that are considered significant should be 

retained including the important views/vistas, gardens, fences, outbuildings, mature vegetation 
or archaeological sites. 

 

 
 

Figure 7: New Additions/Extensions 
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c) First floor alterations and additions to a heritage item should be restricted to the rear of a 
dwelling and should minimise impact upon the original roof form when viewed from the public 
domain.   

d) Where possible, the garages/carports should be located at the rear of the property with rear 
access. If rear access is not feasible, then the garage located to the rear or side of the building, 
may be acceptable. 

e) The conversion of roof spaces in heritage buildings is not recommended except in very rare 
cases. Where sufficient heights are available and where Council’s Heritage Adviser has 
indicated that building can possibly be developed, however in these cases do not include 
dormer windows or changes to the roof pitch or form, when viewed from the public domain or 
other significant views to and from the heritage item. The conversion of a roof space within a 
heritage building should only occur where the existing roof height permits such a conversion. 
Conversions of underutilised roof spaces that involve the loss of original ceilings etc to 
compensate for the limited height would not be supported. 

f) External shutters are not to be added to original windows and doors of a heritage building 
unless they were features of the original design of the building. 

g) Original verandahs and balconies are not to be altered except for the reinstatement of original 
details and reversal of unsympathetic alterations. 

 

 
 

Figure 8: Location of garages 

10.5.4 Built Form and Character 
a) Alterations and additions should be consistent with the existing building form with respect to roof 

type, pitch and eaves, verandah, façade rhythms, geometry of bay dimensions and the size, 
proportions and position of windows, doors and other openings.   

b) Alterations and additions should be designed to compliment the existing period style and 
character of the heritage item. 

c) Alterations and additions should be visually recessive and easily identified as being later work.  
Measures to achieve this include: 

(i) The side walls of the addition should be setback or recessed to establish a break or 
courtyard or rebate between the two. 
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(ii) The use of a lower roofline on the additions to the building. 
 

(iii) The use of different but complimentary building materials and colours. 
 

(iv) The use of ‘lighter’ building materials and construction for the new additions to the 
building (e.g. timber extension to brick/stone dwelling). 

 
(v) The bulk and scale of the proposed extension is to be far less than the bulk and scale of 

the heritage building. 
 
 

 
 

Figure 9: Possible forms for rear additions to single storey dwellings 
 
d) Any proposed first floor addition to the rear of a single storey heritage item at the rear is 

generally not acceptable. Where a Heritage Impact Statement prepared by a heritage consultant 
believes this is possible the addition should incorporate a transition from the single storey scale 
of the original building (at the front) to the two storey scale of the new structure at the rear. This 
transitional form may be building form (such as roofs that step up progressively) or may be a 
space or void which helps to separate the two height forms. 

e) When adding a new garage to a heritage item, open-sided carports are generally more 
acceptable and less intrusive than solid structures as they do not affect the fabric and the 
streetscape appearance of the heritage item.   

10.5.5 Finishes, Materials and Colours 
a) Rear first floor additions should use recessive colours and should not visually dominate the 

existing building.  

b) New materials are to be compatible with the colour, finishes and proportion of existing materials, 
and they should be easily recognised as being new on a close inspection without detracting 
from the character and heritage significance of the existing building.  The use of Colorbond or 
zincalume for roof sheeting, flashing, guttering and downpipes on heritage buildings is not 
permitted. 

Instead, recycled or new galvanised steel custom orb sheeting and lead flashings are to be 
used as the appropriate conservation technique. 

NOTE Serious damage can result from the use of incompatible materials. For example, colorbond material 
generally causes an adverse chemical reaction with the materials on the fixtures and will cause 
deterioration in long term. Most old construction used relatively “soft materials” such as stone, brick, lime 
and plaster. Concrete and strong mixes of cement mortar are usually incompatible with the 19th and 20th 
century buildings. Use of them can lead to cracking walls, drummy render, uneven settlement and also 
permeability problems. Some modern materials are even technically incompatible with old buildings. 
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c) New decorative elements (such as finials, barge boards, or verandah brackets) not belonging to 
the particular architectural period are to be avoided (unless documentary, physical or other 
forms of evidence indicate it once existed), as this can affect the integrity of the heritage item 
and/or the heritage conservation area.  Also, decorative items should not attempt to replicate 
the architectural or decorative detail of the original, so as to maintain a distinction between old 
and new. 

d) External finishes to additions to a heritage building must compliment the architectural style of 
the existing building.  

e) The brick laying pattern of alterations and additions should match that of the existing building. 

f) Exterior face brick or stone walls and unpainted surfaces should not be painted, plastered or 
coated except in exceptional circumstances where this is considered an appropriate 
conservation measure. 

g) Original render should not be removed.  Where repairs or replacement is necessary, this should 
be undertaken using materials that are consistent with original render. 

h) Later cement render to buildings should only be removed where its removal will not damage the 
face brick or stone. 

i) Original roofing materials should be retained wherever possible and repaired as necessary with 
compatible materials.  However, if it can be demonstrated that the roofing needs to be replaced, 
then the new roofing material is to match as closely as possible, the colour, texture, materials 
flashings, length of roof sheeting and profile of the original roofing.  

j) Large areas of concrete or bitumen driveways should be avoided, and where possible the use of 
alternative materials such as pavers, gravel or grass-crete should be explored. 

k) Colour schemes for heritage buildings should closely resemble the original or early colour 
schemes, or if this is not known, be compatible with the particular architectural period of the 
building and based on research of the original finishes. Careful paint scrapings may identify the 
original colours that were used.  

 
NOTE It may be possible to get second hand bricks to match the original; if not brick manufacturers may be 

able to provide new bricks which will closely match the original design.  
 
l) Garage or carport designs should use design detailing, materials and colours that compliment 

the heritage item. However, new garages or carports should: 

 
(i) Be separate from the heritage item where possible. 

 
(ii) Preferably be of a ‘lightweight’ construction such as timber with metal roofing. 

 
(iii) Avoid replication of decorative detail or finishes found on the heritage item. 

 
(iv) Be more simple and contemporary in design. 

 
(v) Be located behind the building line of the heritage item. 

10.5.6 New development within the curtilage of a Heritage Item 
a) The development should not be sited in front of the front building line of the existing heritage 

item.  
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b) Where a development is within the curtilage of a heritage item, it should be appropriately 
designed and located to complement the scale, proportions and geometric alignments of the 
existing heritage item and ensure the visual prominence of the heritage item is retained. 

NOTE The setting of a heritage building/item is generally referred to as the curtilage and may include the 
immediate garden, mature trees, original allotment boundaries, outbuildings, paddocks, fencing, 
archaeological sites, views/vistas or any other feature or space that have historical relationship with the 
heritage item and contribute to the heritage significance of the item and allow a greater understanding of 
the historical context of the heritage item. Therefore, the protection of the curtilage surrounding the 
heritage item/building is vital for retaining and interpreting the heritage significance of that building/item. 

The NSW Heritage Office defines ‘heritage curtilage’ as:  
“The area of land (including land covered by water) surrounding an item or area of heritage 
significance which is essential for retaining and interpreting its heritage significance”. 

 
Curtilage has its limits and the scale of the curtilage varies within the functional requirements of the 
heritage item, and the need of the item for a certain amount of space around it to fulfil that function.  
Protection of a heritage item extends to the land and structures lying within its curtilage. Land title 
boundaries and heritage curtilages do not necessarily Coincide. 
 

 
c) The bulk and scale of development should not dominate its’ surroundings.  In order to minimise 

bulk, new development should be consistent with the predominant height in the street.  If it is 
difficult to determine the predominant height, then it should be somewhat lower than the 
adjoining buildings. 

d) Where there is an established pattern of side setbacks that contribute to the character of the 
streetscape this should also be reinforced by new development. 

e) A reasonable “buffer” space or courtyard should be provided between the heritage item and the 
new development to ensure that there will be no adverse impact upon the heritage item. 

f) Any new development should ensure consistency with the character and the heritage 
significance of the established streetscapes. 

g) New development within the curtilage of a heritage item should not obstruct the significant views 
and vistas from public areas to the heritage item. 

10.5.7 Development within a Heritage Conservation Area 
a) New development should be sited and designed so as not to adversely impact upon the 

heritage significance of the area. 

b) Development is to be compatible with the surrounding built form and pattern of development by 
responding sympathetically to: 

 
(i) Existing form, massing, setbacks, scale and architectural style and geometry. 

 
(ii) The design and pitch of the roof (if any). 

 
(iii) Site topography and landscape. 

 
(iv) Views to and from the area. 

 
(v) Surrounding neighbourhood character and streetscape. 

 
(vi) The style, size, proportion and position of the openings for windows and doors (if any). 
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(vii) Colour, texture, style, size and type of finish of the materials to be used on the exterior of 
the building. 

10.5.8 Development in the vicinity of a Heritage Item or 
Conservation Area 

a) Where development is proposed on land adjacent to or within the vicinity of a heritage item or a 
heritage conservation area the following should be taken into consideration to ensure that it will 
compliment the identified significance or setting of the heritage item or the heritage conservation 
area: 

b) The character, siting, bulk, scale, height and external appearance of the development. 

c) The visual relationship between the proposed development and the heritage item or heritage 
conservation area. 

d) The potential for overshadowing of the adjoining heritage item or any building within a heritage 
conservation area. 

e) The colours and textures of materials proposed to be used in the development. 

f) The landscaping and fencing of the proposed development. Allowance for suitable deep rooted 
landscaping such as trees is important in conservation areas and adjacent to heritage items. 

g) The location of car parking spaces and access ways into the development. 

h) The impact of any proposed advertising signs or structures. 

i) The maintenance of the existing streetscape, where the particular streetscape has significance 
to the heritage item. 

j) The impact the proposed use shall consider the amenity of the heritage item. 

k) The effect the construction phase will have on the well being of a heritage item. 

h) Avoid making a replica of a heritage building for infill development.  

 
 

Figure 10: Streetscape 
 
l) Development should retain and enhance any significant views to and from the heritage item or 

heritage conservation area and any public domain area. 
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m) New development adjoining or adjacent to a heritage item should avoid incorporating large 
unbroken wall areas. 

 

 
 

Figure 11: Scale and Mass 

10.5.9 Development of Archaeological Sites 
a) New development should be designed to minimise impacts on an archaeological site that is 

considered to be of heritage significance. 

b) Any development that involves the disturbance of archaeological sites or deposits cannot 
proceed without the appropriate approvals under the NSW Heritage Act 1977.  The applicant 
should seek advice from the Heritage Branch of the Office of Environment & Heritage and 
Council’s Heritage Officer in relation to these requirements. 

c) Archaeological investigations must be carried out according to Office of Environment and 
Heritage’s Code of practice for archaeological investigation of Aboriginal objects in NSW, 
available at www.environment.nsw.gov.au/licences/archinvestigations.htm. 

10.5.10 Subdivision 
a) Where a subdivision proposal contains a heritage item, the heritage item and any other 

associated outbuildings should be retained on the same allotment. 

b) An appropriate setting or curtilage for the heritage item should be defined whilst taking the 
following into consideration: 

 
(i) The original form and function of the heritage item. 

 
(ii) Any outbuildings, gardens, trees, fencing, gates and archaeological sites. 

 
(iii) Adjoining development and allotments. 

 
(iv) Access points and orientation. 
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(v) Any visual links. 
 
c) In order to determine whether the proposed curtilage of the heritage item is appropriate, the 

subdivision plan should show the proposed building envelops for each proposed allotment. 
Subdivision will not be supported where the curtilage or setting of the heritage building on or 
adjoining the site would be compromised.  

d) Where practicable, any visual linkages and the original access arrangements to the heritage 
item should be retained. 

e) The amalgamation of sites is generally discouraged in heritage conservation areas because it 
obscures the original subdivision patterns and can result in unsympathetic development, 
particularly in terms of form and scale. 

f) Lot boundary changes within heritage conservation areas must demonstrate that: 

(i) The setting of an existing significant building on the site or the setting of development on 
adjoining sites is not compromised. 

 
(ii) Significant features of the existing site or adjoining sites, including streetscape and 

landscape features, trees, fences, outbuildings and gardens are not adversely impacted. 
 

(iii) The change to lot layout is in keeping with the character of the area. 

10.5.11 Landscaping 
a) Any landscaping works including re-planting and the introduction of new garden features upon 

land that contains a heritage item should be sympathetic to the original garden setting and the 
significance of existing individual elements of the garden curtilage surrounding the heritage 
building. 

b) Existing trees, ladscaping features and other vegetation with environmental heritage values 
should be retained. 

c) Where edging is required to separate paths, garden beds and gardens from areas or lawn, 
edging materials are to be consistent with the character, period and style of the heritage 
item/building.  

d) Existing fences which have been identified as significant or that contribute to the overall setting 
or character of a heritage item are to be retained or repaired, rather than replaced. Research of 
original photographs and local history (i.e. early fencing details) is recommended. Where any 
new fences are proposed these should match as closely as possible with the original fencing, or 
if the original fence type is not known, it should relate to the architectural character and period of 
the existing heritage item with respect to design, materials, colour and height. 

e) High, solid concrete, masonry or metal panel fences will not be permitted along the front 
property boundary of land containing a heritage item or land within a heritage conservation area.  
Where it is required to reduce traffic noise and maintain residential amenity, alternative 
measures other than solid fences such as double-glazing, internal room layout and / or 
landscaping should be investigated. 
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Figure 12: Fencing 
 
NOTE The recommendations of the statement/report should be based on the heritage significance of the item, 

not on the development potential of the land it is situated 

10.5.12 Signage 
Development is to comply with the requirements specified in Part C, Chapter 3 –Signs of the DCP. 

10.6 SUBMISSION REQUIREMENTS 
Refer Appendix B Lodging a Development Application. 
 
In addition, the following information may be required.  
 
Heritage Impact Statement 
 
A Heritage Impact Statement (HIS) is to be prepared by a qualified and experienced heritage 
consultant for development of, or development within the vicinity of, a heritage item or heritage 
conservation area in accordance with: 
 
(i) The principles contained within the Australia ICOMOS Burra Charter (October 2013). 
 
(ii) The document entitled ‘Conservation Management Documents’ (NSW Office of Environment & 

Heritage, 1996). 
 
(iii) Any other guidelines issued by the Office of Environment and Heritage. 
 
For details see the NSW Office of Environment & Heritage website, www.heritage.nsw.gov.au. 
 
Heritage Conservation Management Plan 
 
A Heritage Conservation Management Plan may be required where the proposed development is 
likely to affect the significance of a heritage item or heritage conservation area. 
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This plan explains the heritage significance of the item or the area and provides a clear statement of 
conservation policy. The issues to be addressed in the Heritage Conservation Management Plan will 
vary depending on the heritage item and its significance as well as the nature and scale of the 
proposed development. 
 
This plan should be prepared by a qualified and experienced heritage consultant in accordance with 
the ‘Principles of Conservation Work on Heritage Places (1999)’ and ‘Conservation Management 
Documents (1996)’ published by NSW Office of Environment & Heritage. 
 
Aboriginal Cultural/Archaeological Report 
 
If a development involving the excavation or filling of land or the erection (involving disturbance of 
land) or demolition of buildings on land which is an archaeological site that has Aboriginal significance, 
or a potential archaeological site that is reasonably likely to have Aboriginal significance, an 
archaeological report adequately and appropriately addressing relevant issues is to be prepared by a 
suitably qualified professional. 
 
Applicants are advised to contact the NSW Office of Environment and Heritage Office (OEH) or view 
the OEH website www.environment.nsw.gov.au for advice and more information. 
 
Written evidence confirming the compliance of the proposal with the relevant statutory requirements of 
the NSW Heritage Act, 1977 and the guidelines of the Office of Environment and Heritage, is also 
required. 
 
• Comprehensive written and photographic evidence as to the current condition of the building 

fabric, including the condition of footings, load-bearing walls, building materials, pest infestation, 
water damage, sub-soil drainage, damage from natural occurrences, and whether it constitutes 
a danger to the users or occupiers of the building or the public. 

 
• A statement or report prepared by a heritage consultant and/or a structural engineer containing 

the following information: 
 

- as to the capability of repair, restoration, stabilisation or reconstruction of the heritage 
building prepared by a qualified and experienced structural engineer; 

 
- other options examined instead of demolition and reasons why these options are not 

viable; and 
 

- a thorough and accurate financial assessment that considers the costs associated with 
restoration or conservation of the building, compared to alternative development options. 

 
• Curtilage Study – applications proposing subdivision of or adjacent to a heritage property are 

required to include a curtilage study prepared by a heritage consultant.     
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1.1 INTRODUCTION 

This chapter of the DCP relates to single dwellings and multi unit housing. Other sections that 
are relevant to residential development include car parking and access, energy efficiency, 
subdivision and landscaping. 
 

1.2 AIMS 

The general aims for residential development in the Hawkesbury are to: 

 provide clear guidelines for residential development in the City; 

 ensure that all forms of residential development is designed to be compatible with the 
built environment in which they are located in terms of height size, bulk scale setbacks, 
materials and open space; 

 ensure that the building form, including alterations and additions, is sympathetic with the 
existing surrounding neighbourhood; 

 ensure that all types of housing meet community expectations about health, safety and 
amenity; 

 ensure that proposed development does not detract from the amenity of adjacent 
residents or the quality of the environment; 

 encourage innovative housing which is pleasant to live in and is responsive to the site;  
and 

 ensure that proposed development is sympathetic to items of environmental heritage. 
 

1.3 HEIGHT 

Aims 
(a) To protect the privacy, use of private 

open space and solar access within the 
development and on adjoining land. 

To en(b) sure that the bulk of the new 
development is not excessive and 
relates well to the local context.  

(c) To allow adequate natural light and ventilation between dwellings with sufficient 
separation for acoustic and visual privacy. 
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Objectives 
 All parts of the building are to be within the Building Height Plane. 

 Walls not built on the boundary are to be built to allow access to comply with the 
Building Code of Australia. 

 

Figure D1.1 Building Height Plane 

 

 

 

 

Rules 
(d) New buildings are to be constructed within the Building Height Plane for the 

relevant residential use. (Refer to Table 1).  The Building Height Plane is to be 
adjusted for sloping sites to follow the natural ground level as shown in Table 1. 

 
Table 1: 

Maximum heights above natural ground level for each type of dwelling (in metres). 

Residential Use At property 
boundary 

At ceiling height Maximum height 
at ridgeline 

Single dwelling 1.8m 7m 10m 

Multi-unit housing 1.8m 7m 10m 

Walk-up flats 3.5m 8m 12m 
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(e) Building to the side & back boundary within the Building Height Plane is permitted 
where: 
 it can be shown that building to the boundary does not reduce the privacy of 

neighbouring dwellings and their private open space and does not reduce 
their existing solar access; and 

 the continuous length of the boundary walls is not more than 10m or is a 
maximum of 50% of the boundary length; whichever is the shorter. Refer to 
Figure D1.2. 

(f) Exemptions to the Building Height Plane may be granted in the following 
circumstances: 
 single dwellings proposed on flood prone land; 
 single dwellings proposed on lots with a frontage of less than 14m at the 

building line;  and 
 chimneys, satellite dishes and aerials. 

Applicants seeking an exemption to the Building Height Plane must demonstrate 
clearly why the compliance is unreasonable. 

 

Figure D1.2 Length of building on the boundary 

 
 
 

1.4 SETBACKS 

Aims 
(g) To establish, maintain or enhance attractive streetscapes. 

(h) To maintain roadways that are safe for all users - pedestrians, cyclists and motor 
vehicles - by ensuring adequate sightlines. 

(i) To allow some flexibility for residences to achieve better orientation for sun, 
shade, wind and neighbouring development, and better use of allotments to create 
private open space and courtyards. 

_____________________________________________________________________________________________________RESIDENTIAL DEVELOPMENT 

 1–3 



PART D 
_______________________________________________________________________________________________ hawkesbury development control plan 

Objectives 
 If it can be proven that site constraints require the dwelling to be set closer to the street.  

This may be, for example, to overcome problems associated with slope, with 
overshadowing, or sites with significant flora and fauna or heritage items. 

 

Figure D1.3 Setbacks for internal lots 

 

 

Rules 
(a) For sites fronting Main, Arterial or Collector roads, buildings 

are to be set 10 metres back from the front  boundary unless 
there are exceptional physical circumstances.  The 10m 
setback commences after any road widening which may 
affect the subject land. 

(b) For sites fronting a local road buildings are to be set 7.5m 
back from the front boundary. In areas where there is prior 
development the established pattern is to be regarded as the 
standard setback. 

(c) For internal lots the general setback from the rear boundary 
of the property in front is to be 6 metres. 

(d) For the minor frontage on corner blocks, the minimum 
building setback is to be 2  metres. 
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Figure D1.4 Setback 

 

1.5 DEVELOPMENT FRONTING REAR LANES 

Aims 
(e) To utilise the existing rear lanes within Windsor and Richmond for the provision of 

housing choice. 

(f) To provide good visual amenity for residents front rear lanes. 

(g) To allow for well designed residential development fronting rear lanes. 

(h) To ensure that properties adjoining rear lanes utilise and front the rear lane. 
 

Objectives 
 To ensure that the front of dwellings face the rear lane.  Parking spaces are to be 

provided for visitors to the site. 

 Legal access is to be provided to the front street to allow for 
pedestrian and service access. 

 

Rules 
(a) The front of the dwellings are to face the rear lane. 

(b) The laneway is to be constructed to a width of 4.5m wide 
sealed pavement from a sealed road to and over the frontage 
of the site.  Kerb and guttering is also to be provided along 
one side of the rear lane. 
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(c) Buildings are to front the rear lane and setback a minimum of 5.5m from the 
boundary to the rear lane. 

(d) Access to the site is to be widened to allow for satisfactory manoeuvring for 
vehicles entering or leaving the site. 

(e) Front fences are to be a maximum height of 1.2m to maximise site distances for 
vehicles leaving the site. 

(f) Visitor parking shall be provided at a rate of one per single dwellings and two per 
each fire units or part thereof.  Parking spaces shall be located clear of the access 
to the garage/carports. 

(g) A 1.2m wide legal pedestrian and service access is to be provided to the front 
street. 

 

1.6 LANDSCAPED AREAS 

Aims 
(h) To create a pleasant and safe living environment by enhancing the setting of 

buildings and the environmental quality of the neighbourhood. 

(i) To ensure that planting and building structures are compatible in protecting 
existing landscape features. 

(j) To provide for privacy and shade and to assist in microclimate management. 

(k) To maximise absorptive landscaped areas for on-site infiltration of stormwater by 
limiting the area of hard surfaces at ground level. 

 

Objectives 
 The preparation of a site landscaping plan prepared by a suitably qualified person, such 

as shown in Figure D1.5 and Part C Chapter 1 Landscaping, that fulfils the objectives of 
this Development Control Plan must be included in the design and assessment process. 

 Existing trees and other landscape features, such as rock outcrops and water elements 
should be retained to become an integral part of the overall landscape design.   

 Provide landscaping which is in scale with the proposal and the street giving 
consideration to the future growth of the proposed planting in relation to buildings, 
structures and services.  

 Select and site trees to: 

 aid climate control by providing shade in summer and sunlight in winter; 

 enhance the privacy of outdoor living spaces; and 

 be consistent with the prevailing landscape character, whether that is a native or 
exotic theme. 
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Rules 
(a) All forms of residential development are to contain pervious 

soft landscaped areas to a total of 30% of the total site 
area.  This may be calculated by adding together soft 
landscaped areas of private and common open space.  
Development proposals, where required, are to indicate the 
proportion of the total site area that is:  
 total “soft” landscaped area; 
 total ground level private open space; and 
 total common open space. 

 

Figure D1.5 Site landscaping 
 

 

 

1.7 PRIVATE OPEN SPACE 

Aims 
(b) To provide dwellings with an open space area that is 

private, accessible and provides for outdoor 
recreational activities and landscaping. 

(c) To provide for some utility functions. 

(d) To allow for a minimum level of provision whilst leaving 
opportunities for flexibility in use. 

(e) To locate private open space by taking into account factors such as solar access, 
outlook, streetscape, privacy and the location of adjoining dwellings. 
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Objectives 
 Each private open space area must be on the same level and directly accessible from 

the dwelling's main living area, such as that shown in Figure D1.5. 

 Private open space areas must be located to receive good solar access to provide for 
maximum year round use.   

 Adequate screening of the private open space must be provided to protect the privacy 
of the occupants and their neighbours. 

 
Figure D1.6 Private open space fulfils a number of functions 

 

 
 

Figure D1.7 Shape and aspect of private open space in a multi-unit housing development 
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Rules 
(a) Single dwelling houses and multi unit housing are to 

provide at least one area of private open space for 
each dwelling. 

(b) The total of private open space at ground level must be 
a minimum of 20% of the site area, regardless of 
permeability of the surface.  This space must: 
 be capable of containing a rectangle 5 metres x 6 

metres per dwelling that has a slope less than 
1:10;  

 not be comprised of any area with a dimension 
less than 4 metres; and 

 be exclusive of clothes drying areas, driveways, 
car parking and other utility areas. 

 

Figure D1.8 Minimum dimensions of private open space 

 

(c) Private open space shall not be located in the front boundary setback. 

(d) Any above ground level balcony or rooftop area designed for private open space 
must have a minimum area of 10 square metres with a minimum dimension of 2 
metres, as shown in Figure D1.8.  This area is not included in the calculation for the 
provision of total private open space. 

 

1.8 COMMON USE OPEN SPACE 

Aims 
(e) To provide occupants in multi-unit dwellings with designated communal areas for 

relaxation and recreation. 
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(f) To provide facilities that are relevant to the projected needs of the occupants of 
the development. 

(g) To include retained and/or significant vegetation and other landscape features in 
areas which can be maintained for the benefit of all occupants. 

 

Objectives 
 All forms of residential development, containing five or more dwellings, other than single 

dwelling houses and multi unit housing, must provide landscaped open space areas for 
common use of the occupants. 

 Common open space should be well designed and landscaped and include equipment 
such as seating, shade structures, barbecue and child play equipment which meets the 
needs of the development’s occupants. 

 The type of activity, hours of use, noise generation and on-going maintenance and 
safety of any proposed recreational facility is to be considered in the design stage. 

 

Figure D1.9 Orientation of common open space 

 

Rules 
(a) For development proposals than contain five or more 

dwellings common use open space is required.  Concession 
may be given where it is demonstrated that sufficient 
useable private open space for each dwelling has been 
provided. 

(b) The common open space should generally have access only 
from within the site. 
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(c) Common open space for multi-unit housing developments should be accessible from 
all dwellings within the development.  Surveillance of this space should be possible 
from at least two dwellings, as shown in Figure 9. 

(d) Any proposed communal recreational facilities must be designed and located to 
avoid nuisance or danger to neighbours, residents and visitors.   

 

1.9 VEHICLE ACCESS AND CAR PARKING 

Aims 
(e) To integrate car parking and access as 

unobtrusively as possible into the streetscape 
and landscape. 

(f) To ensure safe access, egress and passage 
through a site for vehicles and pedestrians. 

(g) To provide adequate off street parking for the 
normal needs of occupants and visitors. 

(h) To maintain the amenity of adjoining properties. 
 

Objectives 
 Driveway access to the street should generally be confined to a single point, in order to 

maintain street parking and landscaping opportunities 

 Vehicles are to be able to leave and enter the site in a forward direction. 

 

Rules 
(a) Driveways next to any side or rear boundary must have a 

landscape strip of at least 1 metre to separate them.  See 
Figure D1.10. 

(b) Shared driveways, access lanes and car parks must be setback 
a minimum of 1.5 metres from windows to main habitable rooms 
of dwellings.  This standard does not apply if the floor level of 
the dwelling is at least 1 metre above the driveway. 

(c) All driveways must have a minimum width of 3 metres and must 
be sealed to prevent surface erosion. 

(d) For development that contains more than 2 units driveways are 
to have a minimum driveway width of 6m from the layback/kerb line to 6m inside 
the property. 
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Figure D1.10 Vehicle Access 

 

 

(e) Garages and carports must not visually dominate the street facade, should occupy 
less than 50% of the building facade and must be compatible with the building 
design. 

(f) Uncovered car parking spaces and turning areas can be located within the front 
setback to the required building line provided that this area is dominated by 
landscaping and/or addresses established streetscape patterns. 

(g) Where parking spaces are located as 90º to the driveway alignment the minimum 
driveway width adjacent to the space is to be 6.7m, increased an necessary to 
allow adequate manoeuvring  on site. 

(h) On site manoeuvring areas shall be provided to allow entry and exit to the site in a 
forward direction (except for a single dwelling). 

(i) On site manoeuvring areas shall be provided to allow entry and exit to and from all 
car spaces including garage, carports, uncovered spaces and visitor spaces by a 
single turning movement (except for a single dwelling). 

(j) Attached dual occupancies will be assessed on merits in relation to onsite 
manoeuvring. 

(k) Where more than 3 units are served by an access or the access is greater than 
30m long, a turning area shall be provided at or near the end of the access. 

RESIDENTIAL DEVELOPMENT _____________________________________________________________________________________________________ 

 1–12 



  PART D 
hawkesbury development control plan _______________________________________________________________________________________________ 

(l) On site manoeuvring shall be based on the Ausroads Standard 5.0m design vehicle.  
Templates for this standard are provided in the appendices.  When using the 
templates a minimum of 150mm shall be provided between any fixed object and the 
extremities of the swept paths. 

(m) All on site car spaces shall comply with the minimum dimensions set out in Part C 
Chapter 2 (Car Parking and Access).  Where a space adjoins a wall, fence or other 
fixed structures, the width shall be increased as follows to allow adequate door 
opening: 
 On one side only to 3.2m 
 On both sides to 3.8m. 

(n) Refer to the following chapters for additional requirements: 
 Part C Chapter 2 - Carparking and Access 
 Part C Chapter 6 - Energy Efficiency 
 Part D Chapter 3 - Subdivision. 

 

1.10 BASEMENT PARKING 

Objectives 
 Where basement parking is proposed an assessment of the potential of the site to 

contain archaeological significance shall be carried out by a suitably qualified 
consultant. 

 Basement parking should be drained by gravity. 
 

Rules 
(a) Only the basement’s parking entry should be seen as a separate 

level in a building.  Large exposed foundations, voids and walls are 
not to be used. Refer to Figure D1.11 

(b) No part of a basement should extend more than 1 metre above 
natural ground level so the height of the building is not excessive. 

(c) Consideration may be given to a sump and pump where storm water 
volumes are low based on merits of the site 

 
Note:  For additional requirements for the number of car parking spaces 

required and their design and construction refer to the Part C 
Chapter 2 Car Parking and Access. 
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Figure D1.11  Basement parking 

 
 

1.11 VISUAL PRIVACY 

Aims 
(d) To consider visual and acoustic privacy of residents and neighbours. 

(e) To avoid the overlooking of adjacent dwellings and private open space. 

(f) To contain noise within dwellings or communal areas. 
 

Objectives 
 The layout of buildings should avoid first floor or elevated windows facing directly onto 

the windows, balconies, or overlooking the yards of adjoining dwellings unless effective 
screening is provided.  

 

Rules 
(a) Where there is potential for loss of privacy the proposal should incorporate some 

of the techniques illustrated in  Figure D1.13, Figure D1.15, Figure D1.16, Figure 
D1.17, Figure D1.18 or similar. 

(b) Where there is no alternative to a window, it should be screened as shown in the 
hatched area in Figure D1.16. 
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Figure D1.12 Locating windows to limit overlooking 

 
 
 

Figure D1.13 Screening can reduce the need for separation and  
improve the level of privacy 
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Figure D1.14 Privacy is a key consideration at the site planning and layout stage 

 

 

 
 

Figure D1.15 Techniques for providing privacy to a lower dwelling's private open space 
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Figure D1.16 Screening views to adjacent private open space 

 

 

1.12 ACOUSTIC PRIVACY 

Aim 
(c) To achieve levels of acoustic privacy that are reasonable for a residential 

neighbourhood. 
 

Objectives 
 Shared walls and floors between dwellings are to be constructed to limit noise 

transmission.  Specifications for window, floor, ceiling and wall construction of proposals 
must comply with the provisions of the Building Code of Australia and Australian 
Standards. 

 Site layout should separate active recreational areas, parking areas, vehicle 
accessways, and service equipment areas from bedroom areas of dwellings.  
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Figure D1.17 Acoustic privacy by design 

 
 

Rules 
(a) Acoustic privacy is to be considered at the design stage and techniques such as 

those shown in Figure D1.17 or similar are to be used. 

(b) Site layouts should ensure parking areas, streets and shared driveways have a line 
of sight separation of at least 3 metres from bedroom windows as indicated in 
Figure D1.18. 

(c) A distance of at least 3 metres should separate openings of adjacent dwellings. 

Figure D1.18 Some ideas for reducing noise transmission 
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1.13 EXTERNAL NOISE AND VIBRATION 

Aims 
(d) To ensure an acceptable level of amenity for all residents. 

(e) To incorporate building construction and landscape techniques to act as a barrier 
or buffer to reduce noise and vibration levels. 

(f) To ensure that attenuation methods are consistent with existing town character 
attributes and themes. 

(g) To ensure that the attenuation measures of aircraft noise are not an unreasonable 
interference to the activities of the household. 

 

Objectives 
 Noise and vibration mitigation measures must be considered at the design stage for site 

layout, orientation of buildings, location of sleeping, recreation, utility and work areas, as 
shown in, and in the use of suitable construction techniques and materials. 

 Noise amelioration measures should not cause a greater nuisance from reflected sound 
for existing development.  Figure D1.20 shows examples of reflection and attenuation 
as part of overall site design. 

 

Rules 
(a) A noise and vibration assessment must be undertaken by a 

suitably qualified noise consultant for any proposed 
residential development other than a single dwelling house 
located within 100 metres of the railway line or within 
Australian Noise Exposure Forecast (ANEF) 25 or 
greater. 

(b) Proposals must comply with the current Environment 
Protection Authority criteria and the current relevant 
Australian Standards for noise and vibration and quality 
assurance and incorporate appropriate mitigation 
measures. 
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Figure D1.19 Service rooms located closer to the noise source can protect other more-
often used and noise-sensitive rooms 

 

 
 

Figure D1.20 Avoid angled buildings that can reflect noise on to other buildings.  
Balconies, offsets and trees can reduce inter-reflection between parallel buildings 

 
 

1.14 SAFETY AND SECURITY 

Aims 
(c) To create an environment which is safe and secure 

from theft, personal threat and accidents. 
 

Objectives 
 All areas in a development should be clearly recognisable 

as private, common or public space.  Responsibility for supervision and maintenance of 
these areas should be understood at the design stage and explained in the application. 

RESIDENTIAL DEVELOPMENT _____________________________________________________________________________________________________ 

 1–20 



  PART D 
hawkesbury development control plan _______________________________________________________________________________________________ 

Figure D1.21 Security by design - casual surveillance of the street 

 

Rules 
(a) Each dwelling is to be provided with direct and convenient pedestrian access to a 

private or public road. 

(b) Barriers to prevent movement between internal roof spaces of adjoining dwellings 
are required. 

(c) Elements to be incorporated in site and building design, such as those shown in 
Figure D1.21 include: 
 doorway/entry safety and surveillance to and from the footpath; 
 illumination of public spaces including all pedestrian paths, shared areas, 

parking areas and building entries to the relevant Australian Standard; 
 visibility to the street from the front of the development; 

restricted access to the rear of the site. 

1.15 ITE SERVICES 

Aims 

 

 

UTILITY AND S

(d) To ensure site services and facilities are designed: 

 to enable easy access; 

 in an aesthetically sensitive way; 

 to blend in with adjoining development and street 
character; and 

 to require minimal maintenance. 
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(e) To ensure that there is no increase in the quantity of stormwater discharged from 
any site and that its quality is improved. 

d electricity are available. 

(a)  a minimum storage of 100000 litres must 
pr 10,000 litres must be available at all times for fire 

 

1.16 B

jec
e there is 

an existing connection of these cables directly from the service pole to the fascia of the 
front dwelling

(f) To ensure adequate supplies of water, sewer an
 

Rules 
Where reticulated water is not available,
be ovided.  A minimum of 
fighting. 

CA LES 

Ob tives 
 Electricity, telephone, television and other cables must be underground.  Wher

, these lines only, may remain above ground. 

es 
(a) n, location and construction of utility services

 

Rul
The desig  must satisfactorily meet 
the requirements of both the relevant servicing authority and Council. 

 

LLECTION AREAS 

 

1.17 RECYCLING, GARBAGE AND MAIL CO

Objectives 
To ensure that each dwelling has arrangements for recycling, garbage and mail 
collection. 

 

Rules 
(a) Collection areas must be integrated into the overall site and building design, such 

as the example shown in Figure D1.22. 
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Figure D1.22 Mail and garbage collection areas, where provided, should be integrated 

 

with building and landscaped areas 

 
 

1.18 EFFLUENT DISPOSAL 

Aim 
To ensure that there is adequate land for onsite effluent(b)  where land is not 

ctives 

services by reticulated sewer. 
 

Obje
 Connection to reticulated sewerage is required for all forms of residential development, 

apart from single dwellings and rural dual occupancies. 

Where reticulated sewerage is not available, single lots created on or before 10 August 
y be connected to pumpout.  For all other development a minimum area of 

4,000sqm is required and it is demonstrated that there is adequate area for onsite 
1999 ma

effluent disposal. 

 

1.19 

Aims 
(c) fences

FENCING AND RETAINING WALLS 

To ensure that  and boundary retaining walls should be compatible with the 
ign of buildings. character of the location and integrated with the des
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Objectives 

treated. 

 Materials and colour that is compatible with the streetscape are to be used. 

Common bricks or concrete blocks are to be painted, rendered or similarly  

 Fences 
and ped

should be designed to cope with the nature, volume frequency of traffic noise 
estrian safety. 

s 
 

Rule
(a) Front fences where not screening private open space walls 

are to be a maximum height of 1.2m if solid. 

) Solid front fences(b  may be 1.8m high and articulated if: 
the site is located on a main or arterial road; 

re 

 

 the site is not located within an established 
heritage character; 

 the length is limited to 75% of the frontage whe
private open space fronts the street and some
surveillance is maintained from the front dw

 
elling; 

 

and  
fences do not exceed 10m in length without some 

(c) The i with the fence

articulation or detailing to provide visual interest. 

ntegration of trees and natural ground vegetation  line is 
desira

(d)  s

ble. 

The etback of the fence will be used for landscaping. 

(e) Solid fences are to be 1 metre from the front boundary where not part of private 
open space. 

(f) allsRetaining w  shall: 

 

0 CCUPANCIES 

Aims 
To allow opportunities for an attached rural dual occupancy on rural land for 

(h) To ensure that rural dual occupancies are compatible in design with existing 
dwellings

 not be taller than 500mm; 
 not cut through roots of any tree to be retained. 

1.2 RURAL DUAL O

(g) 
residential purposes. 

. 
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Objectives 
 The attached rural dual occupancy is to be designed to appear as one dwelling through 

the use of architectural features, compatible building materials and colour schemes. 

effluent
 To ensure that there is adequate area for the onsite 

disposal of  for the dual occupancy. 
 

Rules 
(a) Attached dual occupancies shall be a single building 

containing two dwellings and either share a common wall 
or the main roof.  Where the roof is shared, the 
closest walls of the dwelling shall not be more than 6m 
apart. 

(b) Provision 
occupancy

of a single driveway to service the dual 
. 
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2.1 GENERAL PRINCIPLES 

This part of the DCP applies to all land zoned for 
industrial purposes. 
 
The general principles for industrial development 
in Hawkesbury are to:  

 encourage economic development and 
the creation of employment opportunities 
to reduce the need for residents to 
commute unreasonable distances to 
obtain employment; 

 encourage good design and appearance 
of industrial development for the benefit of 
both developers and the public; and 

 balance these sometimes conflicting 
objectives in favour of sound industrial and economic development. 

 

2.2 BUILDING SETBACKS 

Aims 
(c) To ensure an attractive and maintained streetscape. 

(d) To ensure that there is adequate vehicular sight distance at intersections. 

(e) To minimise the cost of future widening to main or arterial roads. 

(f) To provide adequate solar access to staff recreation areas. 
 

Objectives 
 Buildings are sited so as to: 

 make adequate provision for landscaping; and 

 allow for adequate lines of sight for pedestrians, cyclists and motorists. 
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Figure D2.1 

 

 

 Buildings are sited so that solar access to staff recreation areas and landscaping of 
adjoining developments is not compromised. 

 Buildings and landscaping are to be sited to provide visual amenity for employees. 
 

Rules 
(a) On arterial or sub arterial roads all buildings are to be 

setback 15 metres from the front property boundary.  

(b) On all other streets, buildings are to be setback 10 
metres from the front property boundary.  
Consideration will be given to reducing the setback to 4 
metres where the proposal demonstrates a high level 
of design and architectural treatment plus suitable 
landscaping.  This setback can also apply to buildings 
that are projected at first floor level over car parking 
areas. 

(c) Where land has two road frontages (not being 
collector, regional sub-arterial and state arterial road) the building setback to the 
shorter frontage will be considered on its merits, dependent upon the development 
proposed and its location. 
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(d) The area between the street frontage and the minimum required building setback 
is to be reserved for landscaping and access.  The provision of car parking spaces 
within this setback area will be considered provided the car spaces are not within 
5m of the front boundary and are suitably screened by landscaping. 

(e) Landscaping is required in the front setback.  A landscape concept plan is required 
in accordance with Part C Chapter 1 Landscaping. 

 

2.3 RELATIONSHIP TO 
ADJACENT DEVELOPMENT 

Aims 
(f) To protect the amenity of the adjacent 

land users where necessary from the 
effects of industrial development. 

 

Objectives 
 Industrial land uses should be compatible with adjacent commercial, residential and/or 

rural areas. 
 

Rules 
(a) The applicant may be required to indicate how the industrial land could be 

developed and also show the location of landscaping, building and other site 
planning techniques with the aim of minimising impact on adjoining commercial, 
residential and/or rural uses. 

 

2.4 BUILDING DESIGN AND CONSTRUCTION 

Aims  
(b) To ensure development is designed so it makes a positive contribution to the 

streetscape. 

(c) To provide attractive industrial building design through use of variation in facia 
treatment, roof lines and selection of building materials. 

(d) To ensure that service facilities are incorporated into the design of the 
development. 
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Objectives 
 The application is to demonstrate that the above aims are met.  

 Waste storage shall be in a location convenient to users and collection services.  

 Low maintenance materials should be used. Where possible materials should 
incorporate the following: 

 use renewable resources; 

 be energy efficient; 

 be recycled or recyclable; 

 be non polluting; and 

 Non reflective materials should be used. 
 

Rules 
(a) Building facades to street frontages are to be constructed predominantly of face 

brick, concrete panels or pre-coloured masonry blocks (not standard concrete 
blocks) or glazing.  Partial use of pre-coloured metallic sheeting for the street 
façade will be considered where it enhances the architectural merit of the 
building.  

(b) Front elevations provided with visual relief by varying 
the façade alignment, incorporating an entrance 
treatment, and/or orientating office facilities along 
the front façade.  Roller shutters and loading docks 
should generally not be located on the principle street 
frontage. 

(c) Walls separating factory units constructed in masonry 
where required by the Building Code of Australia, 
carried to the underside of the roof and sealed to 
Council's satisfaction.  Sections of units may be 
partitioned with suitable materials. 

(d) Where a lot contains a number of buildings, a colour 
scheme or design feature should be used to unify all 
buildings on the lot. 

(e) The maximum reflectivity index permissible for any external glazing is 20%. 
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2.5 FENCING 

Aims 
(f) To allow for security and ensure that fencing contributes to the streetscape and 

amenity of the industrial areas. 
 

Objectives 
 Fencing between the building and street frontage is not encouraged.  Where it is 

required for safety or security reasons, it should be of a standard or style that does not 
detract from the landscaping or building facades. 

 

Figure D2.2 

 

Rules 
(a) Fencing located behind the landscaped area only.  Decorative open style fencing 

will be considered forward of the building line. 

(b) Prepainted solid metal fencing is not acceptable. 
 

2.6 OPEN STORAGE AREAS 

Aims 
(c) To provide adequate areas for storage. 

(d) To ensure outdoor storage areas do not detract from the appearance of the area. 
 

Objectives 
 The application demonstrates that the above aims are met. 
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Rules 
(a) Open storage areas are to be screened from the road and adjoining land by screen 

walls or other approved measures. 

(b) Storage areas are to be located behind the building line. 
 

2.7 ENVIRONMENTAL ISSUES 

Aims 
To ensure noise levels generated by developments are 

(f) ical spills. 

ules 
report prepared by a qualified acoustic consultant submitted prior to 

(b) nsidered to create a noise nuisance adequately sound-
 

(c) ed and maintained in accordance with Work Cover 

(d) 

(e) 
acceptable at other premises. 

To minimise impacts from chem

(g) To ensure air emissions are minimised. 
 

R
(a) An acoustic 

the approval of any noise generating development.  The report shall include 
background noise measurements, suitable noise criteria, an assessment of noise and 
any noise control measures. 

Any machinery or activity co
proofed in accordance with the provisions of the Protection of the Environment
Operations Act 1997 (POE Act). 

All chemical storage areas design
Authority guidelines. 

Liquid waste sampling points provided for each industrial development in an easily 

(e) e gutter and down pipes connected to the roof 

(f) 

accessible location above ground. 
All roofing provided with adequat
water drainage system.  Down pipes discharging to an open grated surface inlet pit. 

No industrial pollutants discharged to the stormwater and sewer without entering 
into a Trade Waste Agreement with either Council or Sydney Water. 

The discharge of any pollutants into water courses as defined under t(g) he POE Act, 
controlled to the satisfaction of Council and EPA at all times. 

Depending on the size, nature of use of the (h) building, particular structures such as 

 

bund walls, oil or grit separators, neutralisers, drainage provisions and the like may 
be required. 
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3.1 GENERAL PRINCIPLES 

The general principles fo
Hawkesbury are to: 
 

 establish a consistent and coordinated proach 
to the creation of residential, rural residential and 
rural lots throughout Hawkesbury; 

 ensure that subdivision is undertaken in an 
environmentally sustainable manner; 

 facilitate different subdivision forms which have 
the effect of minimising environmental degradation; 

 address long term planning objectives as contained in Hawkesbury LEP by the creation 
of lots in locations and of sizes consistent with those objectives; 

 ensure constructed vehicular access from gazetted public road system to each new lot; 

 ensure all lots created are physically capable of development; 

 adopt criteria for rural, rural-residential and residential lots which will ensure each lot is 
provided with an appropriate level of amenity, services and access; 

 facilitate the supply of residential lots of a wide range of sizes and shapes which reflect 
the statutory visions of Hawkesbury LEP, the availability of reticulated sewage and the 
need for frontage to public roads; and 

 protect key cultural resources (places of environmental heritage value) from land use or 
management practices which will lead to their degradation or destruction. 

 

3.2 FLORA AND FAUNA PROTECTION 

Aims 
(i) To protect bushland, significant flora and fauna habitats and wildlife corridors 

from the impacts of subdivision and subsequent development. 
 

Objectives 
 The movement of fauna species on sites should be maximised so as to maintain 

biological diversity within the subdivision and road network. 

 Opportunities for revegetation should be pursued as part of the subdivision process as 
a trade off for site development and as a means of value adding to the environment 
through the development process. 

r applying to subdivision in 

ap
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Rules 
(a) Any subdivision proposal which is likely to result in any 

clearing of native vegetation or impact on any 
environmentally sensitive area is to be accompanied by a 
flora and fauna assessment report prepared by a suitably 
qualified person.  This report is to primarily address the 
Eight Part Test pursuant to the Act (Section 5A) and State 
Environmental Planning Policy 44 - Koala Habitat Protection. 

(b) Vegetation cover should be retained where ever practicable 
as it acts to stabilise soils, minimise runoff, acts as a 
pollutant trap along watercourses and is important as a habitat for native fauna. 

(c) Degraded areas are to be rehabilitated as part of the subdivision. 

(d) Vegetation should be retained where it forms a link between other bush land areas. 

(e) Vegetation which is scenically and environmentally significant should be retained. 

(f) Vegetation which adds to the soil stability of the land should be retained. 

(g) All subdivision proposals should be designed so as to minimise fragmentation of 
bushland. 

 

3.3 VISUAL AMENITY 

Aims 
(h) To ensure that subdivision proposals do not facilitate development which would  

detrimentally impact upon important views and vistas. 

(i) To ensure that subdivision proposals are designed so as to preserve and enhance 
any visual landscapes. 

 

Objectives 
 A subdivision proposal should be: 

 designed to have minimal impact on significant views and vistas; and  

 compatible with the cultural and landscape characteristics of the locality or 
region. 

 

Rules 
(a) Building envelopes, accessways and roads shall avoid ridge tops and steep slopes. 

(b) Subdivision of escarpments, ridges, and other visually interesting places should: 
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 be managed in such a way that the visual impact rising from development on 
imal; and 

 retain visually significant vegetation such as that found on ridge tops and 

 Applications for subdivision shall take into consideration the 
provisions of SREP20 in relation to scenic quality. 

3.4 

Aims

newly created allotments is min

other visually prominent locations. 

) Development(c

 

HERITAGE 

 
(d) To protect heritage items, their settings and co

To ensure that the design of new subdivisions ta

nservation areas. 

(e) ke into consideration and respect 
the heritage significance of heritage items and other places and features of the 
City's historical character. 

 

Objectives 
 Subdivision should be sympathetically designed to minimise the impact on heritage 

items of the subject land or adjoining lands. 

 The subdivision should maintain a reasonable curtilage around heritage items on the 
subject land or surrounding lands. 

 

Rules 
adjacent to 

an item of environmental heritage as defined in Schedule 1 of 
the Hawkesbury LEP should illustrate the means proposed to 

 
heritage curtilage.  Council

Subdivisions should be sympathetically designed to ensure that the existing heritage 
value of the streetscape and character of the area is maintained. 

 

(a) A subdivision proposal on land which contains or is 

preserve and protect such items.  With such subdivisions a 
Heritage Impact Statement may be required to determine the

 staff and Council's Heritage 
ulted in this regard. 

Aims 
(f) 

(g) a way as to maximise retention of vegetation. 

Advisor should be cons

3.5 UTILITY SERVICES 

To provide public utilities in a safe, efficient and cost effective manner. 

To provide public utilities in such 
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Objectives 
te provision of utility 

 st effective criteria of 

 ches so as to 
g the services. 

 All lots created for residential purposes should have an adequa
services and not result in a detrimental impact on the environment. 

The design and provision of public utilities should conform to the co
the relevant servicing authority. 

Compatible public utility services should be located in common tren
minimise the  land required, soil erosion and the cost of providin

Figure D3.1 Typical joint trenching layout 

 

Adequate buffers shou ld be maintained between utilities and houses to protect 
residential amenity and health. 

vision of utility services should not detrimentally impact on the landscape 

 should be 

 

ules 
 power provided to all residential and industrial subdivisions.  Where 

d 

 The pro
character of an area. 

Adequate water supplies for both domestic and fire fighting purposes 
available. 

R
(a) Underground

infill subdivision is proposed, the existing system, whether above or undergroun
shall be maintained. 

SUBDIVISION ___________________________________________________________________________________________________________________  

 3–4 



  PART D 
hawkesbury development control plan _______________________________________________________________________________________________ 

(b) lot

(c) Wher mum storage of 100,000 litres must 

Prone

.6 FLOODING, LANDSLIP & CONTAMINATED LAND 

Subdivision proposals should be designed to minimise the risk to life and/or 
property from flooding, landslip and contaminated land. 

 

ing lands

All s created are to have the provision of power. 

e reticulated water is not available, a mini
be provided.  A minimum of 10,000 litres must be available at all times on Bushfire 

 Land. 
 

3

Aims 
(d) 

 

Objectives 
Subdivision of flood prone land should not result in increased risk to life or property both 
on the subject land and adjoin . 

 Subdivision of land that has been identified as being prone to landslip should not 
 the risk to life or property on the subject land or adjoining landsincrease . 

 

Rules 

(b)  located above the 1% AEP flood level. 

o prepare a report on 
the viability of subdividing the land

(a) Compliance with clause 25 of Hawkesbury Local Environmental Plan 1989. 

Access to the subdivision shall be

(c) Where a subdivision proposal is on land identified as being potentially subject to 
landslip, the applicant shall engage a geotechnical consultant t

 and provide recommendations as to the siting 
buildingsand the type of  which could be permitted on the subject land. 

(d) In the event that Council deems that there is the potential tha
subdivision application is contaminated then the applicant shall
qualified person to undertake a soil and ground water assessment

Contaminated Land shall be remediated prior to the issue of 
Certificate. 

RESIDENTIAL SUBDIVISION

t land subject to a 
 engage a suitably 
. 

(e) the Subdivision 

3.7  

 Design 

defined. 

3.7.1 Residential Local Street

Aims 
(f) To create street networks in which the function of each street is clearly 

(g) To ensure that vehicular and pedestrian access is simple, safe and direct. 
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(h) To minimise the impact of traffic on the residential amenity of the locality. 

Objectives 
 road hierarchy. 

 ter for service vehicles. 

t design 
should be compa y. 

 Junctions along residential streets should be spaced to create safe and convenient 
vehicle movements. 

 The street network should create a convenient route for residents between their home 
and higher order roads. 

 The street network should facilitate walking and cycling within the neighbourhood and to 
local activity centres. 

 The street network should take into account existing topography and existing open 
space systems. 

 Streets should not operate as through traffic routes for externally generated traffic while 
at the same time limiting the length of time local drivers need to spend in a low speed 
environment. 

 Streets and lots should be located so that residential dwellings

 

Street widths should reflect the role and function of the street in the 

 Streets should be designed to allow on street car parking. 

Streets should be designed to ca

 Streets should be designed to provide interest and variety in the streetscape through 
kerbs (where appropriate), landscaping and paving treatments.   The stree

tible with the existing road pattern in the localit

 are not subjected to 
unacceptable traffic noise. 

Figure D3.2 

 

 

Rules 
(a) The design specifications in Figure D3.3 are met. 

taggered junctions in a local street network 

(c) 
ss for dwellings

(b) A minimum spacing of s
should be 20 metres. 

The street network should be orientated where practical, to promote 
efficient solar acce  as shown in Part C Chapter 6 
Energy Efficiency. 
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(d) Cul-de-sacs for residential roads should have minimum seal radii of 8.5 metres and 

(e) 
 options impracticable. 

) Off street parking shall be provided in cul-de-sacs at the rate of 1 space per lot. 

and safe 

Figure D3.3 Design specifications 

boundary radii of 12.0 metres. 

Cul-de-sacs should not exceed 200 metres in length unless topographic constraints 
render other

(f

(g) Streets should be designed to allow for the provision of suitable 
conditions for street trees. 

  Widths (m) 

Road Type Description Carriage
-way 

Footway Road 
Reserve 

Residential Roads     

 Major collector Major bus routes and interprecinct traffic 13 3.5 20 

 Mediu pace, 11 3.5 18 m collector Through roads serving open s
shops etc possible bus route 

 Local
collector through roads 

15  & Minor Through roads, Cul-de-sacs and short 8 3.5 

 Local access Less than 10 properties 6 3.5 13 
roads 

 

Figure D3.4 Examples of on-street parking 
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Figure D3.5 Design specifications for local, minor & local access roads 

 

 
 

3.7.2 way Design 

An accessway

Residential Access

 is a driveway or private roa s between one and five allotments. 
 

Aims 
(h) To ensure that vehicular access to all lots within the subdivision is simple, safe and 

direct. 

(i) To ensure that accessways

d which service

 do not detract from the amenity of localities. 
 

tives Objec
 Accessways design should provide safe and efficient entrance/exit to individual lots. 

 Accessways should be landscaped and treated so as to reduce the 
environmental impact o

visual and 
f hard paved areas. 

 Accessway designs should minimise the impact on the amenity of the 
future 

existing and 
dwellings.  They should be sited away from noise and visual

components of existi
ly sensitive 

ng and future dwellings. 
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 Accessways should provide interest and variety and avoid lengthy straight sections. 
 

es 
(a) Accessways

Rul
 should have a minimum width of 4 metres 

and sealed pavement of 2.5 metres. 

(b) Accessways should not serve more than 5 lots. 

(c) Accessways should have a maximum grade of 25% (1:4) 
at any point. 

(d) W ere the accessways is steep or fronts a local 
r or higher order road (greater than 

accessw

h
collecto
vehicles per day) or a high pedestrian area, 

3,000 
ays 

should be de gned so that vehicles can be driven both 
 off . 

(e) Where vehicles would otherwise have to reverse more than 50 metres, a turning 
d icles to e r and  the s  in a 

forward dire  to reverse over long distances. 

o Pa lopment for further requirements 
arding ac

si  
onto and the property in a forward direction

area shoul be provided to enable the veh
ction and reduce the need

nte leave ite

(f) Refer t
reg

rt D Chapter 1 Residential Deve
cessways should a subdivision be part of a residential development. 
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Figure D3.6 Vehicle access 

 
 

3.7.3 Planning for Pedestrians and Cyclists in Residential Areas 

ims 
oviding safe and convenient movement 

networks to points of attraction within and beyond the land being subdivided. 

tives 

ers: 

 opportunities to link open space networks and communities including public  
nsport, local activity centres and schools; 

 cyclist and pedestrian safety; and  

A
(g) To encourage walking and cycling by pr

(h) To ensure that land within the subdivision provides access for all. 
 

Objec
 The location of footpaths or cycle paths should be defined using the following 

paramet

 demand for footpaths and cycle paths; 

tra

 topography; 

 safety for persons with a disability. 

 The alignment of footpaths should allow safe and convenient use by pedestrians, 
cyclists and persons with a disability and should be variable enough to accommodate 
trees and other significant features. 
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 Paths should be constructed to provide a stable surface for pedestrians, cyclists and 
persons with a disability and which is easily maintained. 

(a) s with traffic volu

traffic volumes between 
th sides of streets with 

00 vehicles per day. 

ian Standard AS1428.2-

 

3.7.4 

Aims
(d)  systems in 

(e) 

(f) To provide water quality management ystems which: 

 ensure that disturbance to natural stream systems is minimal; and 

 storm water discharge to surface and underground receiving waters, both during 
construction and during residential use of the subject land, does not degrade the 
quality of the water at the receiving end. 

 

Objectives 
 Drainage from subdivision sites should be consistent in both water quality and quantity 

terms with the predevelopment storm water patterns. 

 Drainage systems should be designed so as to ensure safety and minimise the 
likelihood of storm water inundation of existing and future dwellings

 

Rules 
No footpaths are required on street mes less than 300 vehicles 
per day. 

(b) Footpaths should be provided on one side of streets with 
300 vehicles per day and 2,000 vehicles per day, and on bo
traffic volumes over 2,0

(c) Footpaths are to be designed in accordance with Austral
1992 Design for Access and Mobility. 

Stormwater Management 

 
To control the flow of water into the natural and man made drainage
such a way to minimise impacts from storm water runoff. 

To contribute positively to the environmental enhancement of catchment areas. 

s

. 

 Adequate provision should be made for measures during construction to ensure that the 
landform is stabilised and erosion controlled. 

 

Rules 
(a) Where site topography prevents discharge of storm 

water directly to the street gutter or a Council 
controlled pipe system, inter allotment drainage provided 
to accept run off from all existing or future impervious 
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areas on the subject la uction of the inter allotment 
drainage system should be in accordance with the requirements of the Australian 
Rainfall and Runoff (1987). 

(b) Where proposals require the creation of easements over downstream properties 
for drainage purposes, a letter of consent from the owner

nd.   The design and constr

(s) of the downstream 
properties should be submitted with DAs. 

(c) Stormwater piped in roads and through allotments in all residential subdivisions. 

(d) For subdivision proposals comprising 5 lots or more or where Council deems it 
necessary, a soil and water management plan should be prepared by a properly 
qualified practitioner with the aim of minimising erosion and maximising the quality 
of any water leaving the site. 

 

3.7.5 Lot Size and Shape 

Aims 
(e) To ensure that newly created allotments have dimensions which allow flexibility 

and choice of housing design whilst minimising development costs. 

) To promote allotments of varying sizes which provide pleasant streetscapes, 
satisfy user requirements and minimise environmental impacts. 

tives 

(f

 

Objec
 Lot sizes and dimensions should enable dwellings to be sited to: 

 protect natural and cultural features; 

 acknowledge site constraints including soil erosion and bush fire risk;  

 retain special features such as trees and views; 

spose of effluent di  on site where sewer not available;  and 

ovide for wildlife habitats and the growth of trees. 

nt streetscapes and encourage a variety of housing 
s. 

Rules 
(a)  area of a battle-axe or hatchet shaped 

tm

 Pr

 Lot sizes and configurations should be varied to provide a mix of allotment types which 
create pleasa

____________________________  

type

In calculating the
allo ent the accessway is to be excluded.  The area of an 
allotment effected by a e way" or private  "right of carriag
road should also be excluded. 

(b) Allotments should have a minimum width of 15 metres at the 
building line. Council may consider a lesser dimension but only 
as part of an integrated housing development. 

SUBDIVISION _______________________________________________________________________________________

 3–12 



  PART D 
hawkesbury development control plan _______________________________________________________________________________________________ 

(c) Lots should be able to accommodate a building envelope of 200m2 with a minimum 
dimension of 10 metres. 

(d) An allotment should not be less than 20 metres in depth to ensure there is some 
ility in the choice of housing design and siting as well as the availability of 

suitable space for other activities normally associated with a dwelling
flexib

. 

(e) hich adds significantly to the visual amenity of a locality and/or which 
is environmentally significant should be conserved in the design of the subdivision 

(f) tion of a dwelling

Vegetation w

proposal. 

Lots should be designed to allow the construc  with a maximum cut 
or fill of 1 metre from the natural ground level. 

.7.6 Solar Access and Lot Orientation 

To encourage the design of subdivisions which maximise solar access. 

 

3

Aims 
(g) 

(h) To ensure flexibility in the siting of buildings to take advantage of a northern 
orientation. 

(i) To maximise the number of allotments which have good solar access and therefore 
which optimise the design performance of energy smart homes. 

 

Objec es
 Lots s

 Lots should be orientated to take advantage of micro climatic benefits and have 
ns to allow adequate on site solar access, taking into account likely future 

tiv  
hould be designed to maximise solar access. 

dimensio
dwelling size and a relationship of each lot to the streets. 

 Lots are of a suitable shape to permit the location of a dwelling with suitable solar 
access and private open space. 

 

Rules 

) Eighty per cent of lots in a new subdivision having 5 star solar access, and the 
remainder either 4 or 3 star. 

n a street running north-south, lots to be increased in width to enable private 

(a) Lots orientated to provide long access in a northerly direction (plus or minus 200). 

(b

(c) O
open space on the northern side of the building envelope. 

Lots designed so that future (d) buildings will not overshadow
the south, and have a sufficiently long northern facade to 

 neighbouring houses to 
receive winter sun. 
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(e) 
 

idth varied to improve solar access 

Compliance with Part C Chapter 6 on Energy Efficiency. 

Figure D3.7 Lot w

 
 
 

Figure D3.8 Solar orientation at a cul-de-sac 

 
 

3.7.7 rr

Rules 
(a) D  Subdivision incorporating 

To ens Title Subdivision of Existing Dwellings 

All evelopment Applications for the Torrens Title
existing dwellings are to comply with Part C Chapter 2 Car Parking and Access, Part 
C Chapter 6 Energy Efficiency and Part D Chapter 1 Residential Development. 

 

 ISION 

3.8.1 

 
(b) physical constraints 

3.8 RURAL AND RURAL–RESIDENTIAL SUBDIV

Rural Lot Size and Shape 

Aims
To ensure that rural subdivision and housing take account of 
such as bush fire, flooding and landslip. 

SUBDIVISION ___________________________________________________________________________________________________________________  
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(c) To ensure the subdivision and boundary adjustments reinforces the rural 
character of the City. 

 

tives Objec

 

 of lots and lot layout should be in accordance with the servicing capacity of 

 Lot layouts should take account of the environmental constraints of the area. 

Lot layout should be designed to conserve agriculturally productive land. 

The areas 
the area (water, effluent disposal, traffic). 

The design of the subdivision should take into accou nt any significant natural features 
on the site and these should be retained, including vegetation along watercourses. 

 of the locality and/or which is 
environmentally significant should be preserved in the design of the subdivision 
proposal.  This includes the retention of vegetation for wildlife corridors and wildlife 
habitat. 

s 

Lots should be able to accommodate a building envelope of 2000m2 with a minimum 
dimension of 20 metres.  Building envelopes should be located a minimum of 30 

from significant trees and other significant vegetation or landscape 
features. Building envelopes would contain the dwelling

 Vegetation which adds to the visual amenity

 

Rule
(a) The minimum allotment size for land within rural and environmental protection 

zones are contained within Hawkesbury Local Environmental Plan 1989. 

(b) 

metres 
 house, rural sheds, 

landscaping, and on-site effluent treatment and disposal areas, and bushfire 

(c) 

) Lot layout shall consider the location, the watercourse vegetation and other 
environmental features. 

Aims

mitigation. 

In calculating the area of a battle-axe or hatchet shaped allotment, the area of 
the battle axe handle should be included.  

(d) The width to depth ratio of allotments should not exceed 1:5. 

(e

 

3.8.2 Boundary Adjustment 

 
(f) To ensure that boundary adjustments reinforce the character of the City and 

historical pattern of subdivision. 

(g) To ensure that the boundary adjustment takes into consideration the need to 
provide environmentally sound, safe and low cost access for dwelling houses. 
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(h) To maintain historically significant views or vistas to or from a heritage item. 

) To ensure that the land is capable of effluent(i  disposal. 

(j) To ensure  adjustment. 
 

Objectives 
 Lot sizes should be compatible with the character of the surrounding area. 

 Lot sizes and lot layouts should take into account the environmental characteristics of 
the area. 

 

Rules 
(a) Variations of less than 20% from the original lot sizes are considered to be 

boundary adjustments.  Adjustments f more than 20% are to be assessed under 
clause 11 of Hawkesbury Local Environmental Plan 1989. 

(b) The design of the boundary adjustment should provide environmentally sound, safe 
and low cost access to dwelling

that the environment will be improved as a result of the

 o

 sites. 

(c) The design of the boundary adjustment should take into consideration a 
historically significant view or vista to or from a heritage item. 

(d) The land should be capable of on-site effluent where no reticulated sewerage 
system is available. 

 

3.8.3 Rural Road and Accessway Design 

To prevent the establishment of traffic generating development along main and 
 

 

bjectives 
d traffic 

way

Aims 
(e) 

arterial roads.

(f) To provide environmentally sound, safe, low cost and convenient access to all 
rural/rural residential subdivisions. 

O
 Existing roads should be upgraded where necessary to accommodate increase

arising from new subdivisions. 

 The impact of new road or access  works on adjoining residents should be 
minimised. 

Road and accessway construction should take account of existing topography and 

una crossings may be required. 

 

vegetation.  Cut and fill should be minimised and vegetation retained where ever 
practicable.  The provision of under road fa
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Rules 
(a) The des

this clau
ign specifications in Figure D3.9 at the end of 
se are to be met. 

(b) Where the road width is insufficient or unsatisfactory, 
an applicant should dedicate or provide land required 
for local road widening or new roads at no cost to 
Council. 

(c) Upgrading of the accessway from the nearest sealed 
road to the proposed subdivision to an all weather 
standard suitable for the expected traffic generation 
arising from the subdivision.  This work may require the 
sealing of the pavement dependent upon traffic 
generation. 

Where a(d) ccess to the subdivision is via a Crown or Reserve road in addition to the 
above, the road should be fully constructed to a standard commensurate with 

ty and linked to the nearest Council road.  Prior to any roads in the locali
construction works being undertaken the relevant section of Crown road is to be 
transferred to Council. 

(e) The road fronting the subdivision shall be sealed into half width (minimum 3.5 
metres).  An all weather standard of road construction may be acceptable where 
the expected traffic volume generated by the subdivision proposal is low and no 
sealed roads in the vicinity. 

Water courses should be piped where they cross roads and the applicant should 
create drain

(f) 
age easements generally 10 metres long and 4 metres wide over the 

(g)  to an all weather standard suitable for 
provided 

be sealed within the 

) Where 3 or more individual access handles are proposed, common roads are to be 

(i) Battle axe handles shall have a minimum width of 6 metres. 

Accessways

point of any discharge of any water from any public road onto private property. 

All internal driveways shall be constructed
the expected traffic generation.  An all weather access should also be 
across the footway to any battle-axe lot.  Such access should 
vicinity of existing houses on adjoining lots where dust nuisance may occur and also 
on steeply sloping land. 

(h
provided. 

(j)  should have a maximum grade of 25% (1:4) and be sealed if the grade 

(k) 

exceeds 1:6, concrete if exceeds 1 in 5. 

Where an accessway meets a public road there should be a minimum sight distance 
of 70 metres.  This may be increased on roads with a high speed limit. 
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(l) Cul-de sacs for rural roads should have minimum seal radii of 12.0 metres and 

 
boundary radii of 17.0 metres. 

Figure D3.9 Design specifications for rural roads 

Type of Road Road Reserve Width Seal Width Minimum Shoulder Width 

>1.5 kilometres s  in length 20 metres 6.1 metres 1.2 metre

<1.5 metres in length 20 metres 5.5 metres 1.2 metres kilo

Access Lane 18 metres 4.0 metres 1.2 metres 

 

Aims

(n) ts for effluent

3.8.4 Effluent Disposal 

 
(m) Protect and enhance the quality of the rural environment. 

Provide guidelines on the requiremen  disposal in rural and rural-

 

 To ensure that the lot is adequate for the disposal of effluent

residential subdivisions. 

Objectives 
 on site without significantly 

impacting on surrounding properties or downstream water courses and vegetation. 
 

Rules 
(a) An effluent disposal report prepared by a suitably qualified person is required to 

accompany any development application for rural and rural-residential subdivisions.  

(b) Any system proposed other than a Household Aerated Wastewater Treatment 
System is required to be installed prior to release of subdivision certificate. 

 

3.9 INDUSTRIAL 

 

s
(c) 

 

3.9.1 Industrial Lot Sizes and Shapes 

Aim  
To encourage the development of well designed industrial areas.  

SUBDIVISION ___________________________________________________________________________________________________________________  
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Objectives 
n should be made for a variety of lot sizes. 

commodate the industrial 

 Provisio

 The size of lots should provide sufficient space to ac
operations and buildings envisaged, which entails factors such as safe ingress and 

parking, deliveries, storage egress, vehicular movement with the curtilage of the site, 
and bin areas, boundary setback requirements and landscap
in subdivision design. 

Lots shal

ed areas to be considered 

 l have dimensions which permit the safe manoeuvring of trucks within the lot 

 

Rules 
(a) tres at the building

so that trucks and cars can leave the lot in a forward direction. 

Minimum width of lots in an industrial zone shall be 30 me  line.  
f less than 30 metres will be considered where lots are part of an Lot widths o

integrated industrial development. 

Battle-axe shaped allotments shall comply with the minimum width at the (b) building 
line stated above.  Battle-axe handles shall have a minimum width of 8 metres. 

 

3.9.2 Industrial Access and Road Layout 

Aims
(c) d efficient movement of traffic to and from each 

 

Objec

 

Rules 

t. 

adii of 13.5 metres and 

(c) service industries which are not 

 

 
To provide for the safe an
proposed lot within the industrial areas. 

tives 
 Access from individual lots to major roads should be minimised.  The use of minor 

roads for such access is desirable where ever practicable. 

(a) The design specifications for roads servicing industrial lots contained in Figure 
D3.10 are me

(b) Cul-de sacs for industrial roads should have minimum kerb r
boundary radii of 17.0 metres 

Battle-axe lots may be acceptable for light and 
serviced by larger vehicles.  Details such as the shape of the effective lot area, 
the need for truncation in the lot and the width of the access handle will be 
determined on a case by case basis. 
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Figure D3.10 Design specifications for roads servicing industrial lots 

Road Reserve Width Carriage Way Width Minimum Footpath 

20 metres 3.5 metres 13 metres 
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4.1 INTRODUCTION 

erly Houses Act 1995, means 
that it is no longer illegal to operate a brothel, or for the 
owner

The gazettal of the Disord

 of a brothel to live on the earnings of prostitution. 
 
Brothels do, however, require development consent from 
Council before they can operate.  They must also comply 
with Council's planning controls. These controls are 
contained within the Hawkesbury LEP and this chapter of 
the DCP. 
 

el is permitted only with the consent of CouncilA broth  within the Business General 3(a) zone 
and Business Special 3(b) zone.  Consideration will not be given to Brothels in any other zone. 
 
The planning controls are designed to ensure that brothels operate in appropriate locations so 
that they minimise the effects on the community and do not result in the loss of any amenity.  
Council takes the provisions of this DCP into consideration in determining DAs for the operation 
of brothels. 

4.2 OBJECTIVES 

The general aims in relation to the development of brothels within the City are to: 

 to ensure that brothels are appropriately located so that they minimise offence to the 
community and any adverse social impacts; 

 to ensure that the access to brothels is discreet and safe for patrons and staff; 

 to ensure that brothels are designed so as to minimise the impact and presence of the 
development in the locality; 

 to ensure that there is adequate provision for 
off-street car parking; 

 to ensure that the advertising of brothels is 
discreet and does not cause offence to the 
general public; 

 to promote the safe and healthy operation of 
brothels; 

 to ensure that brothels operate at times where 
they will have least impact on the community 
and surrounding neighbourhood; and 

 to allow Council to monitor the operation of approved brothels in terms of compliance 
with conditions of consent and complaints from the general public. 
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4.3 KEY ASSESSMENT ISSUES 

4.3.1 Locational Characteristics 

Objectives 
 Brothels are to be located so that they minimise offence to the community and do not 

create adverse social impacts.  

 Brothels are to be only located within the Business General 3(a) zone and Business 
Special 3(b) zone. 

 

Rules 
(a) Except for access, brothels must not be located at street level. 

(b) Brothels are not to be located in such concentration (either alone or in combination 
with other sex related businesses) as to result in the creation of a "red light" 
district. 

(c) Brothels must not be located within 100 metres of detached dwellings, churches, 
schools, hospitals and child care centres measured in a straight line from the 
proposed development. 

(d) Brothels must not adjoin a residential flat, an activity operated by a religious 
institution, restaurant, supermarkets or video or amusement parlours/arcades. 

 

4.3.2 Access 

Objectives 
 Access to brothels is to be discreet. 

 Access to the premises must be discreetly illuminated so that people visiting the brothel 
do not loiter outside the premises. 

Rules 
(a) Access to the brothel (except from an arcade) should not be common to other 

commercial or residential uses. 

(b) If access is via a side lane or rear entrance, the accessway is to be clearly lit to 
avoid safety problems for patrons. 

 

BROTHELS _____________________________________________________________________________________________________________________ 

 4–2 



  PART D 
hawkesbury development control plan _______________________________________________________________________________________________ 

4.3.3 Design and Layout 

Objectives 
 Brothels must be visually discr

 

Rules 
(a) Brothels must not contain mo

for the purposes of prostitut

(b) Brothels must be provided 
least 20m2 in size. 

eet and low key. 

re than six separate rooms 
ion. 

with a waiting room of at 

(c) All brothels must be fitted with the necessary 
facilities and services for Class 5 buildings (an office 
building used for professional or commercial premises) 

rnal colours of the building

under the BCA. 

(d) All windows are to be covered by blinds or curtains at 
all times with the covering material blending with the 
exte . 

 er of car parking spaces to meet parking 

 

Rules 
t the rate of two spaces per room 

 

 accordance with the car parking 
DCP. 

 

.5 

 s

 

4.3.4 Parking 

Objectives 
Brothels are to provide an adequate numb
demand. 

(a) Brothels are to be provided with car parking a
used for prostitution.

(b) Design and layout of car parking is to be in
standards as set out in Part C Chapter 2 of this 

4.3 Hours of Operation 

Objectives 
Hours of operation will be determined at Council'  discretion taking into consideration 

ood and to avoid times of peak community 

 

other land uses within the neighbourh
activity. 
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4.3.6 Signage 

Objectives 
 Signage

 
 is to be discreet so as not to cause concern to the general public. 

s 
(a) 

(b) hich is to be permitted is a sign located either on the entrance 
door or wall adjacent to the entrance to the premises. 

to have an area not in excess of 0.75 square metres. 

ss and telephone 
or 

 

Objec

(a) Brothels should comply with the Health and Safety 
es for Brothels in NSW prepared by the NSW 

er Authority. 

(b) 

he premises shall be ventilated in accordance with the 
g Code Of Australia. 

 

Rule
No chain bulb or flashing sign on the premises is permitted. 

The only signage w

(c) The sign is 

(d) The sign is to detail the name of the premises, street addre
number only. No potentially lewd, sexually suggestive or offensive writing 
pictures will be permitted. 

4.3.7 Health and Safety Standards 

tives 
 All brothels must operate within an acceptable level of 

public health. 
 

Rules 

Guidelin
Health Department and the WorkCov

All bars and food preparation areas must comply with 
the requirements of the Food Act. 

(c) T
Buildin
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5.1 OBJECTIVES FOR 
TEL
FACILITIES 

Since the introduction of the Telecommunica s Act 
1997, Council

ECOMMUNICATIONS 

tion
 is able to require development consents 

for some telecommunication facilities.  In these cases, 
the proponent is to consider this section of th DCP in 
addition to statutory matters und  the 

munications Act 1997 and the EP&A Act 1979. 

The general objectives for telecommunications facilities 
development in Hawkesbury are to: 

 provide guidelines for assessment of proposals 
for telecommunication facilities; 

 ensure that the location and siting of telecommunication facilities does not adversely 
affect the environment; and 

 require development consent for development of telecommunication facilities other than 
`low-impact' facilities or works, in accordance with the Telecommunications (Low-impact 
Facilities) Determination 1997. 

Mobile Phone Base Stations shall be located in accordance with the following table: 
 

e 
er

Telecom
 

Zone Locational Criteria 

Any land zoned Rural, Residential, Special Uses, 
Open Space, Environmental Protection, Nature 
Reserve, Proposed Road under HLEP 1989 and 
land immediately adjacent to these zones. 

A minimum of 300 metres from any school, 
childcare centre or hospital. 

Any land zoned Rural, Residential, Special Uses, 
Open Space, Environmental Protection, Nature 
Reserve, Proposed Road under HLEP 1989 and 
land immediately adjacent to these zones. 

A minimum of 300 metres from any residential 
dwelling unless annual average exposure at any 
such premises is less than 0.2 uw/cm2. 

All zones, including the above. To minimise visual impact, no tower may be 
constructed closer than 100 metres or three times 
the height of the tower, whichever is the greater, to 
any residential dwelling. 

This criteria does not apply to residences in 
business, industrial, nature reserves and specia
use zones. 

This condition does not apply in cases of co-
location or location on existing built structures. 

l 
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5.2 KEY ASSESSMENT ISSUES 

To maintain the residential, rural and scenic significance of the area, the following criteria need 
to be considered: 

 Proposals for telecommunication facilities should utilise buildings, structures or other 
non-residential and non-community based features of the built environment for support 
of towers, antennae and ground based facilities, wherever possible. 

 Proposals for towers greater than 5 metres in height are encouraged to locate in 
commercial/industrial zones, and/or premises used for commercial premises. 

 Proposals for towers should provide evidence of investigation into co-locating with other 
carriers, wherever possible. 

 Proposals for towers in rural zones should avoid locations in close proximity from any 
residences. 

 Proposals for towers and/or other telecommunication works should avoid 
environmentally sensitive lands including wetlands, creeks and protected habitats of 
endangered flora and fauna. 

 Proposals for towers should be located to have minimal visual impact. 

 Proposals for aerial cabling will only be considered where there is existing aboveground 
cables or wires within the same street or locality.  Where underground services are 
provided, every effort should be made to coordinate the provision of underground 
telecommunication facilities. 

 Any proposal for a tower needs to justify the location in terms of “servicing areas”. 
 

5.3 MATTERS FOR 
CONSIDERATION 

In determining a proposal for a telecommunications 
facility, Council will have specific regard to the 
following matters, in addition to those set out in 
Section 79C of the Act: 

 the need for the proposal with respect to 
expansion of the carrier's network and 
alternatives examined within the proposed 
area to be covered;  

 the proximity of the proposed facility to 
residential and community facility land uses; 

 any guidelines, advice or supporting information submitted by the proponent or other 
authorities which may be relevant; 
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 the visual impact of the proposal and measures to ameliorate this impact; 

ping proposals; 

 c health, safety and other electronic 
 

 site access, security and landsca

the impact of electromagnetic radiation on publi
communications; and

 any submissions received from the public. 
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6.1 OBJECTIVES 

The general objec

 ensure that any dam proposed is 
compatible with the existing natural and 
rural character of the site and the area 
generally; 

 ensure that no adverse impact results on 
local drainage or floodway

tives for dam construction in Hawkesbury are to: 

 characteristics in 
a catchment from dam construction; 

 ensure that appropriate environmental 
measures are applied to dam construction 
sites in order to conserve the landscape 
and protect the surrounding environment; 

 establish, maintain and promote appropriate 
site rehabilitation or revegetation 
techniques for dam construction; 

 maintain and enhance the visual and scenic quality of the locality by controlling form, 
bulk and scale to complement the environment and have minimum environmental 
impact; 

 ensure no adverse effects on adjoining properties (drainage, structure, stability, fences); 

 protect, restore and maintain the local non-urban character of areas and ensure viable 
agricultural land is sustained; 

 protect the health and safety of human residents;   

 maintain water quality within the Hawkesbury Nepean Catchment area; and 

 ensure that degradation of the environment does not occur from acid sulphate soils, 
sodic soil or saline soils. 

 

6.2 LOCATIONAL PRINCIPLES 

The following principles should be considered when 
choosing the site of a dam: 

 a dam built in a depression is generally the 
most favoured location due to its excellent 
storage to excavation ratio; 

 steep sites (steeper than 15% slope) shall 
be avoided; 
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 ensure there is sufficient suitable soil material for wall construction. Sampling and 
evaluation of the subsoil is essential to ensure the quality and quantity of soil material. 
Rock, sand, gravel and soils prone to tunnelling failure are generally unsuitable, unless 
specialised construction techniques are used; 

 the size of the catchment must be considered when planning dam capacity and spillway 
size; 

 dam spillways must be located and designed to handle major storm flows safely; 

 when surplus water flows through the dam spillway, ensure there is a suitable place to 
return it to its normal flow line without causing erosion. If it is near a property boundary, 
ensure flows leave the property in the same place that they did before the dam was 
built. Also flow should  not  be concentrated onto adjoining properties unless it occurred 
prior to the construction of the dam; 

 if constructing a dam larger than 5 mega litres or with a wall height more than 4 metres 
(measured vertically from the ground below the dam to the top of the wall at its highest 
point), you should obtain further advice from the Soil Conservation Service, branch of 
the Department of Land and Water Conservation (DLWC). Also the structural adequacy, 
spillway capacity and completed work must be certified by a practising Civil Engineer; 

 dams on permanent watercourses, such as creeks, are not encouraged and generally 
are only approved in upper catchments where their impacts are minimal, subject to the 
protection of riparian rights of down stream property owners; 

 dams should not be constructed where they will affect wetlands by direct inundation or 
through other means (altering surface or groundwater flows crucial to the maintenance 
of wetlands); 

 dams should not be constructed where they will effect 
or cause the likely inundation of any public road, public 
way, right of way or accessway as a result of 
backwater pondage; 

 dams for market gardens should be located at the 
lowest point on the property so that all runoff can be 
collected, and the dams act as a sediment and nutrient 
trap prior to the water entering the down stream 
catchment; and 

 dams located in long flat gullies should incorporate a 
artificial wetland so as to reduce nutrient levels. 

 
A poorly sited or constructed dam can be very expensive to build, of little long-term use, and 
may cause severe land degradation problems. If you are in doubt, seek further advice from 
DLWC or Council staff. 
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6.3 DESIGN AND CONSTRUCTION REQUIREMENTS 

The following standards have been largely developed by DLWC and are to be complied with in 

 

6.3.1 Crest 

Rules 
(a) The width of the dam crest is to be a min

wall.  The crest should increase in widt
metre high dam. 

 

6.3.2 Freeboard 

Rules 
(a) A minimum of 1 metre is to be establishe

10% for every metre over a 3 metre high
 

Objec
 The material used to construct an embankment should be sufficiently impervious to 

 

es 

 gravels; 

 peat. 

stripped and stockpiled from the excavation and wall areas 
ucted, with the stockpile located clear of any natural 

 above high water mark. 

(d) ompleted with at least 100 millimetres of top soil

relation to dam construction. 

imum of 3 metres for a 3 metre high dam 
h 0.5 metre for every metre above a 3 

d for freeboard. This should increase by 
 wall. 

6.3.3 Embankments 

tives 

keep seepage low and to be stable. 

Rul
(a) A soil with 25% clay content is ideal to form an impervious barrier. 

(b) The following soil types should not be used for dam construction: 
 sand; 

 organic soils; 

(c) Topsoil should be 
before the dam wall is constr
watercourse. There should be no excavation

The embankment is to be c . It is 
be planted with a good holding grass such as couch. Trees or shrubs are not to be 

ovide seepage paths for water. planted on the embankment as roots may pr
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(e) The slope of the upstream embankment batters should be no steeper than the 
ratio of 2.5 horizontal to 1.0 vertical, while the downstream batter should be no 
steeper than 3.0 horizontal to 1.0 vertical. 

 

 

Rules 

stable and able to accept runoff flow. In some 

2.5 horizontal to 1.0 vertical. 

d 
n 

(d) Where dams are to be constructed in gullies or water courses, a diversion weir is 
 to incorporate two pipes 200 

 

6.3.5 ench 

Objec
 All dams are required to have a cut-off trench. 

) The cut-off trench is to be constructed along the entire length of the 
embankment at a minimum width of 2 metres.  The trench should be excavated at 
least 1 metre into impervious soil and backfilled with impervious material. 

6.3.4 Spillway 

Objectives 
 An earth spillway is required on all dams in order to pass surplus runoff around the dam 

which would otherwise pass over the embankment. 

(a) The spillway should be a minimum of 3 metres in width 
increasing in size dependent on the size of the dam 
and catchment.  Generally, spillways are to be 
designed so as not to overflow more than half the 
depth of the freeboard. 

(b) The width of the outlet is not to be less than the inlet 
width. The spillway also is not to direct flows onto the 
downstream toe. The spillway area should be grassed, 

instances it may be necessary to turf the spillway 
area. The spillway cut batter should have a maximum 
steepness of 

(c) A small diameter (100 millimetre) pipe be require
where spring flows or small flows of long duratio
occur to ensure that the spillway does not erode. 

to be constructed up stream of the dam.  The weir is
millimetres in diameter. 

Cut-Off Tr

tives 

 

Rules 
(a
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6.3.6 Vegetation Filters and Tree Planting 

ning into the dam should be passed through a fenced and well-grassed filter 
 vegetation in this area will filter out much of the unwanted material like silt, 

r, manure, dead vegetation and litter and rubbish.  Farm dams, where cultivating 
st include a silt trap. 

 dam. A typical silt trap is about one-tenth the size of the dam. 

A fence

Objectives 
 Water run

zone. The
fertilise
exists, mu

 Where silting of the dam is a problem, vegetation filters of stiff long-stemmed grasses 
can be used with silt traps to reduce water velocity and cause more silt to be trapped 
before it enters the

  around the dam wall and spillway can improve water quality downstream of the 
hould be kept well-grassed and free from debris. A build-up of debris in 

the spillway could reduce its capacity and cause the dam to be overtopped. 

s around the dam can help reduce evaporation and reduce the growth of 

decomposing roots can form tunnels 
which lead to seepage and leaks. Shrubs also provide cover for rabbits which can 

wing. 

(a) 

dam. Spillways s

 Tree
undesirable water weeds and algae. Do not allow trees or shrubs to grow on or near the 
wall. When trees growing on the wall die, the 

damage the wall by burro
 

Rules 
A gate should be provided in the fence so that the filter area can be renovated by 
light grazing during rapid growth seasons. Prolonged grazing in dam catchments has 
potential to cause algal and weed growth in the dam due to the introduction of 
nutrients from manure. 
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Figure 6.1 Typical Shape of Dam 

 

Figure D6.2 Typical plan view of dam 
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Figure D6.3 Typical cross section through dam 

 
 

6.3.7 

 

 Consider potential contaminants entering the groundwater via the dam.  This includes 
animal wastes, fertilisers, or other agricultural chemicals. 

es 
(a) 

 minimise the threat of contamination to groundwater. 

) All excavations which intercept the groundwater are required to be licensed by 
Department of Land and Water Conservation under the Water Act. 

 

6.3.8 Dam Construction 

Objectives 
 Exposed areas which may be sources of sediment and associated nutrient mobilisation 

by strong winds or heavy rain. These areas need to be stabilised and planted down with 
a vegetative cover, to prevent erosion. 

 Spillway areas also need to be carefully constructed and vegetated, preferably to 
spread water spilling from the dam rather than having a focused single point release 
that any lead to erosion below the spillway. 

 

Hydrological Aspects 

Objectives 
Consider the potential for excavation to intercept the groundwater, thereby causing 
direct hydraulic interaction with surface waters.  Address potential concerns including 
impacts on the groundwater resource through evaporation losses and contamination. 

 

Rul
Clay lining and limiting depths of dam construction to above the water table are 
consent requirements to

(b
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Rules 
(a) The dam wall is to be adequately compacted by track 

rolling or a sheet foot roller or similar in layers no 
greater than 150 millimetres. 

(b) Erosion and sediment control devices are to be installed 
and maintained to ensure that there is no increase in 
downstream levels of nutrients, litter, vegetation debris 
or other water borne pollutants. 
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7.1 GENERAL PRINCIPLES 

T  to landfillhe general principles applying  in the City are to: 
 

 allow teration of landal  where it enhances the 
development and/or use of land; 

 ensure that no adverse impact results on local 
drainage or floodway characteristics in a catchment 
from landfill works; 

 ensure that fill material is satisfactory in terms of 
compaction, type and characteristics in order to 
mitigate against potential problems such as landslip, 
soil erodibility, sedimentation or siltation of natural 
watercourses or drainage lines; 

 ensure that appropriate environmental measures are applied to landfill/earthwork sites 
in order to conserve the landscape and protect the surrounding environment; 

 establish, maintain and promote appropriate site rehabilitation or revegetation 
techniques for landfill works in order to ensure properties are not sterilised for future 
land uses and protect the surrounding environment; 

 maintain and enhance the visual and scenic quality of locality by controlling form, bulk 
and scale to complement the environment and have minimum environmental impact; 

 ensure no adverse effects on adjoining properties (drainage, structure, stability, fences); 

 protect, restore and maintain the local non-urban character of areas and ensure viable 
agricultural land is sustained; 

 protect the health and safety of human residents; 

 maintain water quality within the Hawkesbury Catchment area; and 

 ensure that degradation of the environment does not recur from acid sulphate soils, 
sodic soil or saline soils. 

 

7.2 TYPES OF LANDFILL 

 The placement of clean fill and fill containing demolition material is permissible with 
Council's consent provided the placement and associated works conform to this section 
of the DCP.  Landfill development using clean fill and fill containing demolition/builders 
material will only be approved where adverse impacts are unlikely. Appropriate 
restrictions will be applied to any approval on the placement or development of 
buildings upon such landfill. 
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 The placement of demolition material is also 
possible for the creation of flood free 
access. The fill material must be satisfactorily 
compacted and treated to prevent runoff or 
siltation problems.  It must not adversely impact 
upon the local drainage characteristics of the 
catchment. 

 Filling, using demolition

vehicular 

 material on sites 
situated in floodways or subject to high flood 
velocities, will generally only be allowed where such fill is placed in trenches and 
covered and compacted with a satisfactory depth covering of clean fill. 

 A person must not use land for burying unshredded used motor vehicle tyres. Shredded 
for the purpose of this DCP means a motor vehicle tyre dissected into a minimum of 3 
parts. A licence is required from the Environment Protection Authority for all tyre landfill 
proposals. 

 The filling of land by the placement of shredded tyres is generally restricted to lands 
above the 1 in 100 year flood frequency level. However, in cases where flood liable 
lands are subject to very low velocity back-up water flooding, and where satisfactory 
provision has been made for shredded tyre retention measures, such filling will be 
considered by Council. 

 

Objectives 
 The final land reclamation or finished contour surface levels (after backfilling of 

trenches) of shredded tyre landfill operations or works must be a satisfactory minimum 
height above the enclosed tyre particles to help assist in retention and compaction. 

 The placement of shredded tyres in excavated trenches must not generally exceed the 
existing natural contour/ground level. 

 The development of a detention basin and/or associated diversion channels will be 
required to direct upstream runoff from disturbed areas. 

 The placement of a bund wall around the site may be required to help direct runoff from 
the disturbed excavation/landfill areas. 

 
 

Rules 
(a) The top 300 millimetres of fill must be topsoil in order 

to ensure site revegetation. 

(b) The minimum finished surface grade for tyre landfill 
developments must be 2% in order to allow satisfactory 
surface runoff and overcome potential ponding or water 
logging above finished trenches/cells. 
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(c) The individual shredded tyre landfill trenches or cells should include a lateral drain 
to allow sub-surface dr

(d) The provision of sedimentation traps and/or sedimentation detention basins will be 
required for shredded 

ainage. 

tyre landfill works in order to trap sediments associated 
with runoff from disturbed areas. 

(e) Containment and treat  of
works by the owner

ment  leachate must be monitored after completion of 
 for a perio n of the works, with 

copies of all tests lodge th C
d of 5 years after the completio

d wi ouncil every 6 months. 

vel will be subject to appropriate site 
he site regenera

(f) The finished surface le
regeneration/revegetation.  T tion works must include the 
spreading of topsoil and omb
vegetation cover.  The interi
growing ground cover, particula
(in Autumn/Winter). 

(g) Shredded tyre landfilling

 a c ination of tube stock and seeding to help establish 
m site revegetation program should include quick 
rly Japanese millet (in Spring/Summer) and Ryecorn 

 oper pproved on bushfire 

7.3 

.1 

elop

ations will not generally be a
prone lands due to the stockpiling of shredded tyres being an unacceptable high 
fire hazard. 

 

GENERAL LANDFILL REQUIREMENTS 

7.3 Council Consent 

Dev ment consent may not be required for land filling when it is ancillary to another 
dev ment that is the subject of consent already issued under the Act.  Any land fillingelop  in 
these ircumstances still require compliance with provisions of this DCP to prevent 

ental degradation.  A further 
c

environm exception is turfing and/or top dressing works to a depth 

Any DA for landfill

less than 150 millimetres. 
 

/earthworks should contain sufficient documentation to demonstrate that: 

 led;   

 filling will have no adverse effect on the surrounding drainage systems (including 

ill will be in character with the surrounding topography 

 

 

soil erosion will be control

overland flow);   

 the height, scale and bulk of the f
(batter slopes and finished levels are particularly important) and will not be visually 
intrusive;  and  

that fill material will be capable of sustaining plant growth and the proposed plant 
material is in character with the surrounding landscape. 
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Council will not grant consent to any application for earthworks/landfilll which has the potential 
to mar t hbouring bushland, create siltation of 
waterwa r drainage line.  Any application shall 
be requ

he landscape or landform, degrade or destroy neig
ys and drainage lines, or pollute any waterway o
ired to satisfy Council that suitable environmenta
he filling operation and upon completion of such. 

Riverban

l safeguards are to be implemented 
during t
 

7.3.2 k/Foreshore Reshaping, Regrading and 

The fillin
where n nt materials is 

sifie
protectio
 
The proposed filling, reshaping or regrading of foreshore/riverbank lands will require a report by 

ecosyst

Stabilisation 

g, reshaping or regrading of foreshore/riverbank lands is only permissible in situations 
o material is removed from the subject property.  Removal of sedime

clas d as an "extractive industry" and is a prohibited purpose in 7(d1) environmental 
n zones and in the river system. 

a qualified person in respect of the proposed works and the associated implications on the river 
em.  This report should incorporate the type, quality and quantity of such landfill works 
lysis of the river/foreshore ecosystem and morphology, hydraulic capacity, flood levels, 
w velocities, channel protection/energy dissipation requirements, detention and storage 

ions, spillways, overflow

with ana
water flo
calculat s and maintenance of water resources, sediment and pollution 
ontrol. 

 from the NSW Public Works Department for tidal waters or DLWC for non-tidal 

filling, re
 

Any temporary stockpilin
ess

 

 ration requirements; 

 proposed depth of stockpiled materials; 

proposed soil erosion/sedimentation mitigation measures; 

sulting from fill stockpiles and their potential effect on the 

 stics of stockpiled fill material;  and 

 

c
 
The concurrence
waters under the Rivers and Foreshores Improvement Act 1948 may also be required for the 

grading or reshaping of foreshore lands below or above high mean mark. 

7.3.3 Temporary Stockpiles 

g of fill material must also be identified in a DA, with supporting plans to 
addr  the following matters/issues: 

location and configuration of fill stockpiles; 

land clearing and other proposed prepa

 

 possibility of leachate re
surrounding land, and ecosystems; 

quality, quantity and characteri

 proposed period of stockpiles. 
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7.3.4 Maintenance 

A m enance program should be required detailing the 
cy of inspection, and provisions for the repair of 

ructures and vegetation must be provide

aint
frequen
damaged st d. 

The fun
should b

Mainten
batters 
applicat
assist in
 

 
Batter s  slump should be reshaped and stabilised as early as possible, before 

djacent sections are adversely affected. 

7.3.5 Removal/Reinstatement or Removal/Rehabilitation 

r unauthorised landfill

 
ctioning of drainage systems which are installed 
e regularly checked. 

 
ance of healthy ground cover is desirable on 
stabilised by vegetation.  Mowing, intermittent 
ion of fertiliser and, where practical, irrigation may 
 this respect. 

A regular maintenance program should include 
eradication of any declared noxious plants. 

ections which
a
 

In some cases it may be necessary fo  to be removed from a site.  In such 

d water management plan, including a perimeter silt fence/bund, 
sedimentation ponds, dust control details and site exit shaker ramps; 

sed 
 stages in which fill removal will take place; 

ed; 

 decompaction, aeration, detoxification and nutrient reconditioning to 

 

instances the applicant will be required to consult with the EPA to determine an approved 
location to dispose of the subject filling material. 
 
Documentation for removal of fill should include the following: 

 erosion control an

 bulk earthworks plan showing existing and proposed levels, haulage tracks, propo
site exit and details outlining the

 drainage plan showing how drainage will be controlled on finished surface, as 
previously specifi

 temporary/interim erosion control plan, including cover crop planting details and erosion 
control details; 

details of soil 
enable sustained plant growth; and 

landscape plan showing planting details. 
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7.3.6 Aboriginal/Archaeological Sites 

Applicants for landfilll within the rural and environmental protection scenic areas of Hawkesbury 
should consult with the National Parks and Wildlife Service to determine whether or not the 
subject site is affected by an Aboriginal habitation site, or a matter of archaeological 
ignificance. 

7.3.7 nt 

s
 

Limited Conse

The filling, reshaping or associated alteration of land may be subject to a limited consent period 
in order to guarantee timely completion of works.  This limited period includes all landfill works 
and final site rehabilitation works. 
 
Council may extend or reduce this limited consent period for landfill developments where 
circumstances warrant.  Should an extension be required, applicants are required to lodge a 
written request for an extension prior to the expiry of the limited consent date. 
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8.1 AIMS  

The aims
 

 to enable the erection of sheds on rura roperties within the Hawkesbury City Council

 and objectives of this chapter are: 

l p  
area in a manner which compliments e rural character of the landscape and has 
minimal impact on the scenic qualities o

 To provide design principles for the erec eds, ie: 

 siting of the building

 th
f an area. 

tion of rural sh

; 

 size (floor area and height) of the shed; 

 form (shape) of the building; 

 colour of the building materials; 

 type of building materials; and 

 landscaping. 
 

8.2 DESIGN PRINCIPLES 

8.2.1 Siting 

Aims 
(h) To integrate rural sheds with the landscape so that they compliment the rural 

character of an area and are not visually dominant.  

(i) To preserve the natural environment. 
 

Objectives 
 Sheds shall not be visually prominent or intrude into the skyline. 

 The siting of a rural shed will be chosen to minimise unnecessary disturbance to the 
natural environment. 

 

Rules 
(a) Sheds shall be located no closer to the road than the existing dwelling house on 

the property. (Refer to Figure D8.1). 

(b) Cut and fill shall be limited to 2m of cut and 900mm of fill. (See Figure D8.2). 

(c) Sheds shall not be erected on land having a slope in excess of 10%. (Refer Figure 
D8.2). 
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(d) The erection of rural sheds shall involve minimal disturbance to native vegetation. 
 

Figure D8.1 Siting 

 

Acceptable 

X Shed is closer to the road 
than the dwelling

Not Acceptable 

 house. 
 √ Shed is located further from 

the front boundary than the 
dwelling house. 

 Proximity to the boundary 
causes overshadowing of 
neighbouring dwelling 
house, restricts privacy and 
may obscure views. 

  Location and proximity to 
boundaries provides privacy to 
adjoining residences, does not 
overshadow and allows 
landscaping to be 
implemented. 

 Orientation of the shed makes 
it look dominant in the 
streetscape. 

  Orientation of the shed 
minimises its impact on the 
streetscape. 

 

Figure D8.2 Cut and fill 
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8.2.2 Size 

Aims 
) To control the size of rural sheds so as to minimise their visual dominance in the 

(f) 
 

  s be associated with the use of the shed, the use of the land 

 

Rules 
(a)  m 1(c), 1(c1) areas shall not exceed 150m2.  The 

ul  all outbuildings shall not exceed 150m2 on any one property in 
these zones. 

), the applicant will need to justify the size of 
 of the use of the shed and the land, as well as 

taken to minimise the impact on neighbours and the general area. 

Height 

 
as to minimise their dominance and bulk in 

the landscape. 

 Rural sheds will not dominate the landscape due to the bulk of the building

(e
landscape. 

To reduce the number of unnecessarily large sheds. 

Objective 
The ize of rural sheds will 
and the size of the property. 

The aximum size of sheds in the 
cum ative total of

(b) In zones 1(a), 1(b), 7(d), 7(d1), 7(e
any shed exceeding 150m2 in terms
measures 

 

8.2.3 

Aim
(c) To control the height of rural sheds so 

 

Objective 
 or intrude 

 

(a) The total height of a rural shed erected in Rural 1(c) and 1(c1) zones shall be no 

into the skyline. 

Rules 

more than 5m or no higher than the height of the ridgeline of the dwelling house 
on the same property, whichever is less. 

d in 

(c) ht of 'barn style' sheds may exceed 5m based on individual merit. 

(b) In other zones the total height of a rural shed exceeding 5m shall be justifie
terms of the use of the shed and the visual impact of the development. 

The total heig
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Plate 1 

 
Not Acceptable 

Χ The abo strates how a rural shed b ominant feature: 
w e dwe g

ve photo demon ecomes the d
 hen its height exceeds that of th llin  h

th to the road th the
ouse; and 
  e shed is located closer an dwelling house 

 

8.2.4 Form 

Aim 
(d) To encou  rural sheds so that t

and character of an area.
 

Objective 
 Rural sheds will not dominate the landscape. 

 

Rules 
(a) Rural sheds with standard roof form will be limited to rectangular shapes. 

(b) Sheds of other roof forms, for example barn style, will be encouraged. 

 

 

 

 

rage the design of
 

hey enhance the rural landscape 
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   Plate 2 

 

sheds is less bulky in 

 

 

 

 

 Colour 

 
ttractive developments by controlling the colour of rural sheds so 

as to blend in with the rural landscape and existing buildings

 
√ The barn like form of these 

appearance and … 
 
 

 
 
 Plate 3 

 
….adds interest to the landscape. 

 
 

 

8.2.5

Aim
To encourage a(c) 

 on a property. 

 s will enhance the appearance of  the structure as an element of the 
rural character of an area.  

es 
(a) 

 

Objective 

The colour of shed

 

Rul
The colour of a rural shed will match or blend in with those of existing buildings. 

(b) On vacant land the colour for rural sheds shall be taken from the natural 
environment. 
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8.2.6 Type of Building Materials 

Aim 
(c) To ensure that building materials and external finishes of sheds have no 

significant impact on the visual qualities of the landscape. 
 

Objective 

 The building materials and finishes shall enhance the visual amenity of an area. 
 

Rules 
(a) Building materials used in the construction of rural sheds are to be new

prepainted and non-reflective. 

(b) gn 
and 

) Any 

, 

The use of corrugated iron will be considered subject to the size, height, desi
location of the rural shed. 

(c part of a building below the 1-in-100 year flood level is to be constructed of 
flood compatible materials. 

 Landscaping 

s 
dscape by using appropriate landscaping to 

screen or add scale to rural shed development. 

ure privacy between neighbours. 

bjectives 

scaping is to be of an appropriate scale. 

g 

 

8.2.7

Aim
To enhance the natural and built lan(d) 

(e) To ens
 

O
 Land

 Landscaping shall provide adequate screening of the shed from the road, adjoinin
properties and take into account views across valleys etc. 

 

Rules 
) Plantings are to be a mix of trees, shrubs and ground cover. 

) Trees shall include species that at maturity have a height above the ridgeline of 
the shed. 

(c) Shrub  mass shall provide adequate screening. 

(d) Plants endemic to the area are to be chosen. 

(a

(b
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Plate 4 

 

 
 

Acceptable 

√ The trees in the foreground 
and background of this picture 

w how landscaping can 
e scale to a rural shed 

development. 

Not Acceptable 

Χ The exotic species illustrated 
e not acceptable. Plants 

endemic to the area are to be 
chosen.  

  

visual impact on the 
surrounding area. 

 

ar
sho
giv

The mass of the trees and 
shrubs provide some screening 
of the shed, thus minimising its 
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1.1 INTRODUCTION 

Kurrajong Heights is an important village in the 
Hawkesbury local government area.  The establishment 
of the village is linked with the discovery of the second 
route over the mountains.  In September 1823, 
Archibald Bell Junior blazed a route which is virtually 
that followed by the Bells Line of Road today.  Many 
legacies of the past are still physically evident in the 
village and tell the story of its evolution.  Such legacies 
contribute to the inherent character and heritage 
significance of the village. 
 
This chapter of the Hawkesbury DCP has been prepared to conserve the character and 
heritage significance of Kurrajong Heights Village and provide an appropriate framework for 
new development.  With careful management, the character and significance of the village can 
be retained and reinforced for the benefit of future generations. 
 
Objectives and rules in this chapter will ensure that new development does not comprise or 
detract from the existing natural or built environment.  Rather that the character and significance 
of the village will be conserved and protected. 
 
The preparation of this chapter of the DCP reinforces Council's commitment to heritage 
conservation not only in Kurrajong Heights Village but also within the wider City.  It is hoped that 
the objectives and guidelines in the plan will foster new development which is compatible in 
scale form and character with the village and its hinterland. 
 
This chapter of the DCP applies to land defined as Kurrajong Heights Village, including  land 
bounded to the south by the church, to the east by properties fronting the Bells Line of Road, to 
the north by Tomah Street and to the west by "Belmore Lodge".  A plan illustrating  land 
encompassed by this chapter appears on the next page. 
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Figure E1.1 Plan of the area 
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1.2 GENERAL PRINCIPLES 

The general principles in relation to development within Kurrajong Heights Village are: 
 

 to manage change in Kurrajong Heights Village via the 
implementation of objectives and guidelines that 
conserve and protect the character and significance of 
not only individual heritage items but that of the wider 
village; 

 to conserve and enhance the visual and environmental 
amenity of Kurrajong Heights Village and its hinterland; 
and 

 to ensure that alterations and extensions to existing 
buildings and new development in Kurrajong Heights 
Village are compatible in scale, form and character with 
the character and significance of the village. 

 

1.3 VILLAGE SETTING AND CONTAINMENT 

Since the 1880's there has been limited growth in Kurrajong Heights Village.  This growth has 
resulted in the village being low scale and set within a landscaped rural/residential setting.  
Significant impressions of the village and its setting are obtained from the Bells Line of Road.  
The location of the village on the main and secondary ridge and its containment by surrounding 
undulating lands and bush can be clearly seen from the Bells Line of Road.  The Bells Line of 
Road and the steepness of the topography reinforce of the containment of the village. 
 

Aims 
 To retain the character and containment of Kurrajong Heights Village within its 

landscape. 
 

Objectives 
 The landscaped setting of the village within its defined topographic space shall be 

retained. 

 Major large scale development will not be supported. 

 Small scale development within the escarpment area shall be designed and constructed 
to blend with the landscape. 
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1.4 VILLAGE CHARACTER 

A number of individual elements contribute to the character of Kurrajong Heights Village.  These 
are: 
 

 individual vernacular nineteenth century buildings with hipped roofs, verandas with 
spaced posts and weatherboard walls; 

 the juxtaposition of vernacular buildings separated by open space; 

 open spaces; 

 exotic planting; 

 bush hinterland; 

 views and vistas; 

 landmarks; and 

 rural and picket fencing. 
 

Aims 
 To conserve and enhance the historic, visual and environmental elements and 

townscape qualities that contribute to the distinctive character of Kurrajong Heights 
Village. 

 

Objectives 
 Conserve sites, buildings, structures and artefacts that contribute to the character and 

significance of the village. 

 Retain the visual amenity of the village. 

 New development shall not interrupt or destroy the setting of buildings, village, skylines, 
townscape details and landmarks.  

 New development shall positively contribute to and reinforce the character of the village.  
Design principles to be addressed in any new development include: 

 relationship to neighbouring buildings; 

 line of vision – skyline and setback; 

 roof form; 

 bulk and scale; 

 windows and doors; 

 verandas; 

 wall and roof finishes; 

 fences; 
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 landscaping; 

 architectural detail; and 

 car accommodation. 

 Fencing should maintain character of existing fencing. 

 Commercial and other advertising signage shall be well located on buildings and 
sympathetic to traditional techniques and styles. 

 

Rules 
(a) Traditional fencing in the village shall be retained, 

repaired or reinstated.  New fencing shall be based on 
traditional designs. 

(b) Open timber picket paling fencing with supporting 
posts shall be provided.  Brick, asbestos cement, 
corrugated iron or cyclone mesh fencing shall not be 
used.  For larger areas, split post and rail should be 
used. 

(c) Signs shall relate to commercial advertising of the 
1850 - 1900 period.  Restoration or reconstruction of 
early signs, where physical evidence exists is 
encouraged.  For authenticity, the most important 
aspects to consider are typeface and location on the 
building. 

(d) Signs that are clear, simple and symmetrical. Upper case lettering located on 
spandrels closing the verandah, horizontal fascia or trimming boards and along the 
outer edge of the verandah facing the street.  Signs are not to be placed on the 
structural elements of a building such as pilasters and architraves, or across the 
country side. 

(e) The number of signs limited for each establishment.  Size of the sign will be 
dependent on its location.  Freestanding signs shall be a maximum of 1.5 metres x 1 
metre. 

(f) Street furniture including litter bins, seats and bus shelters to be consistent with 
village character.  Wherever possible existing low grade and inappropriate street 
furniture shall be replaced with standard street furniture.  New shelters erected 
in the village shall be sympathetic to its character ie. simple hipped galvanised iron 
roof with timber support posts and detailing. 
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Figure E1.2  

 
 
In terms of signs, the National Trust of Australia (Victoria) Technical Bulletin for Lettering and 
Signs on buildings circa 1850 - 1900 advises: 
 
“The most common type faces appear to have been: 

Egyptian (Antique), Ionic (Fat Clarendon) and Grotesque (Sans Serif).  These faces were 
normally based on a square section for each letter and the letters were not compressed in 
bold displays required on the exterior of the building." 

 
The following examples of modern type face are considered appropriate for signage in the 
village: 
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1.5 HERITAGE ITEMS AND NEW DEVELOPMENT 

Many important heritage items are located in Kurrajong Heights Village.  The items include 
simple weatherboard cottages and sandstone and brick buildings.  The items together with their 
curtilages contribute to village character and significance.  It is the character and significance of 
Kurrajong Heights Village which distinguishes it from other villages in Hawkesbury.  In order that 
the inherent character and significance of the village is retained it is essential that new 
development be carefully designed and located. 

 The conservation of items identified in Schedule 1 of the Hawkesbury LEP located in 
the village is encouraged. 

Aims 
 To conserve all the elements which contribute to the character and significance of 

Kurrajong Heights Village and ensure that new development does not compromise its 
integrity. 

 

Objectives 
 The principles of architectural "good manners" should be evident in any new work 

(alterations/additions to existing buildings) and new development.  These principles 
include: 

 relationship to adjoining buildings; 

 line of vision - skyline and setback; 

 roof form; 

 bulk and scale; 

 windows and doors; 
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 verandas; 

 wall and roof finishes; 

 fences; 

 landscaping; 

 architectural detail; and 

 car accommodation. 

 The conservation of items of heritage significance not already identified in the 
Hawkesbury LEP such as buildings, outbuildings, walls, exotic plantings, fencing as 
these items also contribute to the character and significance of the village. 

 Any new work or development must be compatible with and respect the form of existing 
buildings.  The most important aspects of building form include roof type and pitch, 
verandas and spacing of posts and positioning of windows and doors.  By matching sill, 
head, fascia, wall/roof junction heights and lines old and new may be related. 

 

Rules 
(a) Generally new work should be subservient to existing 

work.  Where amenities such as kitchens, bathrooms and 
laundries are required these should be located in 
discreet wings off the original building rather than in 
original building fabric.  This is because the installation 
of kitchen, bathroom and sanitary fixtures and services 
in an original building fabric can severely compromise its 
integrity and should be avoided wherever possible. 

(b) Ensure that exterior building finishes of new work or 
developments are sympathetic to adjoining buildings and 
the character and significance of the village.  Materials 
and finishes which match or approximate the building 
elements of earlier work in size, style and type of finish should be used.  Materials 
are however of lesser importance than form, siting, scale and colour in ensuring 
that new work or development is compatible with and reinforces the character of 
the village.  "Pseudo historic" and "new replica" buildings should be avoided. 

(c) Set new development to a building alignment that allows existing buildings to retain 
their dominance in the village.  New development should thus be set behind the 
building alignment of dominant historic buildings so that the character of street 
facades is not compromised.  The repetition of early fencing on the street facade 
will not only enclose the buildings and reinstate a dominant townscape element but 
also link buildings with the village. 
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1.6 LAND USE 

Land uses in Kurrajong Heights have not significantly changed 
since the evolution of the village.  There has always been a 
concentration of commercial activity in the village as evident 
today.  Past activity was directed towards the provision of 
accommodation, refreshment and stabling for travellers and 
drovers.   
 

Aims 
 To ensure that land uses in Kurrajong Heights Village are compatible with its special 

qualities (in particular character and heritage significance) and accordingly reflect the 
scale of the existing village. 

 

Objectives 
 "Infill" buildings accommodating new commercial activity must incorporate appropriate 

design principles such as: 

 relationship to adjoining buildings; 

 line of vision - skyline and setback; 

 roof form; 

 bulk and scale; 

 windows and doors; 

 verandas; 

 wall and roof finishes; 

 fences; 

 landscaping; 

 architectural detail; and 

 car accommodation. 
 

Rules 
(a) The retention of existing commercial activities located on lands with frontage to 

Warks Hill Road. 
 

1.7 TRAFFIC 

In the past the village of Kurrajong Heights provided a place for drovers to stop and a place 
where travellers could obtain a meal and overnight accommodation.  The Bells Line of Road 
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around which the village lies now, is a main road with increasing volumes of traffic particularly 
heavy vehicles.  Noise, fumes and dust from the traffic intrude into the otherwise quiet village 
setting.  Traffic from the Bells Line of Road impinges on resident and tourist vehicular and 
pedestrian movement in the village.  A lack of provision of functional car parking for commercial 
activities, directional signage and visitor maps indicating major vantage points further compound 
movement problems in the village. 
 

Aims 
 To formulate and implement a coordinated system for vehicular and pedestrian 

movement in and around the village. 
 

Objectives 
 Existing and new commercial development shall provide functional car parking 

commensurate with increased development. 

 Provision of directional signage and visitor map in convenient and safe locations. 
 

Rules 
(a) Assessed on merit. 

 

1.8 COMMERCIAL ACTIVITY AND TOURISM 

Kurrajong Heights Village has a long history of commercial activity and tourism.  Both are 
necessary for the continued economic viability of the village.  Notwithstanding this it is essential 
that any new commercial or tourist activity in the village not compromise its integrity.  The 
location of large scale commercial activity would destroy the character and significance of the 
village.  Such proposals will not be supported. 
 

Aims 
 To promote the special qualities of Kurrajong Heights Village as a means of increasing 

economic viability and tourism. 
 

Objectives 
 The establishment of "tourism" activities sympathetic with the low key nature of the 

village is encouraged. 
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Rules 
(a) The re-establishment of past activities which capitalise on the natural and historic 

character of the village such as "guest house accommodation" and "tea rooms". 

(b) Open spaces used for "visitor purposes" in association with commercial activities. 

(c) Open spaces should be used as outdoor eating places, local produce outdoor 
markets and places to rest or simply view the surroundings. 

 

1.9 CONCLUSION 

The village of Kurrajong Heights retains much of its early 
vernacular architecture and as a consequence has 
inherent character and significance. 
 
As the population of the City grows increased 
development pressure will be placed on Kurrajong 
Heights Village.  Guidelines and objectives outlined in this 
plan will ensure that new development can occur in the 
village without compromise of its special character and 
significance. 
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2.1 INTRODUCTION AND GENERAL PRINCIPLES 

 The Macdonald Valley is an area of considerable natural beauty and historical 
significance, surrounded by national parks.   

 

2.2 SITING 

 Council will not permit development on exposed ridgelines 
nor the laying of slab foundations on steeply sloping ground 
(slopes greater than 10°).  On such slopes, Council will 
approve the construction, (subject to appropriate soil 
stability tests) of split-level or pole homes only.   

 Buildings should be located on natural benches below ridgelines.  On elevated sites 
requiring levelling, Council must be satisfied, (as a result of soil and slope tests), that 
cut-and-fill earthworks will adequately support building foundations.  These prohibitions 
and precautions are aimed at protecting ridgelines, reducing earthworks, and avoiding 
erosion and land slip. 

 

Figure E2.1 Example of Good Hillside Practice on Steep/Unstable Sites 
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Figure E2.2 Example of Poor Hillside Practice 

 
 

 Driveways should follow natural contours to avoid erosion, to minimise visual impact 
and to minimise maintenance costs.  Diversionary spillways or drains must be provided.   

 All buildings should be sited to provide buffer zones and access from all sides in the 
event of fire.   

 In the St Albans village area, buildings should be well clear of boundaries and adjoining 
structures, so sited that vehicle access can be gained, as appropriate, from front or rear 
of allotments. 

 

2.3 BUILDING DESIGN AND MATERIALS 

 New buildings need not follow historic styles and designs.  Council regards innovative 
design, imaginative use of materials, maintenance of a “village” atmosphere, and 
protection of natural beauty, as equally essential and challenging aspects of the 
Macdonald Valley’s special character. 
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 Within St Albans village, Council will not approve building of more than two storeys, with 
roof ridges more than 8 metres above natural ground level, or with roofs pitched at less 
than 221/2°.  Elsewhere in the valley, roofs should be gently pitched (12°-21°) rather 
than flat, the increase in exposure to radiation being offset, in the event of bushfire, by 
the creation of an updraft sufficient to carry the fire over the building. Council 
recommends the installation of fixed roof sprinkler systems – this may reduce house 
insurance costs. 

 Throughout the Valley, the preferred roofing material, on aesthetic, fire mitigation, and 
practical (water catchment) grounds, is corrugated iron.  Terra-cotta and cement tiles 
will not be approved on aesthetic grounds, wooden shingles only after review of 
potential fire risks.  All chimneys and flues must be capped. 

 Throughout the Valley, the external walls have traditionally been constructed from 
ironbark slabs, hardwood boards, weatherboard, sandstone, and corrugated iron.  
Council will readily approve sympathetic use of these materials.  The use of other 
materials will be closely scrutinised.  In high fire risk zones, however, the use of timber 
walling may limit the potential for planting trees and shrubs close to a house.  Under- 
floor areas must be fully enclosed by screen-backed lattice or an acceptable alternative;  
exposed timber floor joists must not extend through walls to form external decking ( 
thereby reducing the fire protection afforded by the external walls). 

 Within the village area, windows should be vertical in proportion, total window space 
less than 30% of wall surface, larger glazed areas permissible only if screened by 
verandas.  Elsewhere in the Valley, doorways should be positioned in protected 
elevations, window openings kept to a minimum in exposed elevations.  Council 
recommends that all windows be protected by hinged shutters, and ventilation openings 
screened with metal gauze. 
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3.1 INTRODUCTION 

This chapter aims to provide guidelines and identify the requirements for the development of the 
Grose Wold area.  The chapter also aims to minimise the impact of development on the locality 
in relation to vegetation, scenic quality and water quality and manages the design and 
construction of subdivision in the locality. 

This chapter applies to any parcel of land within the Grose Wold area that was rezoned to Rural 
1(c1) under Amendment 64 to Hawkesbury Local Environmental Plan 1989.  Figure E3.1 Plan 
of the Area shows the land this chapter applies to. 
 

3.2 SITE ANALYSIS 

The first step towards determining the most appropriate development for the site is to undertake 
an detailed site analysis. 
 

Objectives 
 To ensure that development occurs in the most suitable location on the subject land. 

 

Rules 
(a) Preparation of plan drawn to scale showing: 

 Appropriate scale, north point and site area. 
 Location of subject land with respect to adjoining allotments and roads. 
 Location and uses of existing buildings, including sheds, tennis court, horse 

yards. 
 Location of all vegetation, Environmental Constraint Area, watercourses, 

dams, drainage lines, rock outcrops and escarpments. 
 Location of services. 
 Location of access to the site, including any rights of carriageway. 

(b) The site analysis should then identify the following: 
 Plan of proposed subdivision, including access to the proposed lots. 
 Dimensions of the proposed subdivision. 
 Details of any proposed roads, including long section and a cross sectional 

drawing. 
 Building envelope. 
 Details of any associated works such as drainage, earthmoving or fill. 
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Figure E3.1 Plan of the Area 
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Figure E3.2 Gives an example of a detailed site analysis 
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3.3 SUBDIVISION 

Amendment 64 to Hawkesbury LEP rezoned the Grose Wold area to Rural 1(c1) and provided 
for the minimum allotment size for subdivision of 4 hectares.  The plan also "cross hatches" 
some areas with an Environmental Constraint Area (ECA) which provides for the protection of 
threatened vegetation, provides buffer around areas of ecological significance, protect 
environmentally sensitive land areas of high scenic value in the City and restricts development 
on land that is inappropriate for development by reason of its physical characteristics or bushfire 
risk. 
 

Objectives 
 To allow appropriate subdivision within the locality. 

 To create allotments that minimise the impact on vegetation and watercourse. 
 

Rules 
(a) The minimum allotment size for lots zoned Rural 1(c1) is 4 hectares. 

(b) Where the land contains the Environmental Constraint Area a minimum of 1 
hectare must be located outside the Environmental Constraint Area. 

(c) Any Cumberland Plain Woodland and Environmental Constraint Area is to be 
retained as undivided as possible. 

 
Figures 3 and 4 below provide examples of subdivision proposals. 
 
Figure E3.3 Subdivision within the Rural 

1 (c1) Zone 

  

Figure E3.4 Subdivision of Land 
Containing Environmental Constraint 

Area 
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3.4 FLORA AND FAUNA 

Council is aware of the presence of Cumberland Plain Woodland in the Grose Wold area which 
is listed as Endangered Ecological Community under the provisions of the Threatened Species 
Conservation Act 1995.  Other vegetation on the land is also important and should be retained. 
 

Objectives 
 To identify and protect land that contains threatened species, population, endangered 

ecological communities and their habitats. 

 To ensure that development does not have a significant adverse impact on threatened 
species, population, endangered ecological communities and their habitats. 

 To protect riparian vegetation, that is vegetation along drainage lines, watercourses, 
creeks and rivers. 

 

Rules 
(a) Preparation of a fauna and flora report, undertaken by a person or 

recognised competency in the field which includes an assessment 
of: 
 Vegetation on the site. 
 Fauna on the site. 
 Fauna which is likely to inhabit the site. 
 Impact of the proposed development. 
 Suggested methods to minimise the impact of the proposed 

development. 

(b) A fauna and flora assessment may be required to cover the land beyond the 
development site, particularly if establishing the extent of habitat in the area, or 
if the site is part of a natural corridor for flora and fauna. 

(c) If Council is in the opinion that the proposed development is likely to have a 
significant impact in threatened species, population endangered ecological 
communities and their habitats then a Species Impact Statement will be required. 

(d) The flora and fauna assessment should also address the requirements of State 
Environmental Planning Policy 44-Koala Habitats. 

3.5 EFFLUENT DISPOSAL 

Amendment 64 requires a geotechnical assessment to be undertaken to demonstrate the land 
is suitable for the disposal of effluent on site. 
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Objectives 
 To minimise the impact of development on the water quality of the Grose River and its 

tributaries. 

 To protect any vegetation located downstream of the development. 

 To assess the cumulative impact of effluent disposal on vegetation in the locality. 
 

Rules 
(a) Preparation of a geotechnical assessment undertaken by a suitably qualified 

person.  The report will provide the following: 
 Site and soil characteristics determined from a site evaluation. 
 Impact on vegetation located downstream of the proposed development. 
 The cumulative effect on the proposed development and existing on site 

sewage facilities in the locality on the vegetation. 
 Surface water drainage channels. 
 The land application area. 
 Proximity of the land application facilities to surface waters and surface 

water drainage channels in the locality. 
 Separation distance between land application area, property boundaries, 

buildings. 
 Retaining walls, embankments, swimming pools, etc. 
 Reserve application areas/wet weather storage. 
 Area required for dwelling and associated facilities. 
 Provisions of Sydney Regional Environmental Plan No. 20 - Hawkesbury 

Nepean River (2-1997). 

(b) Design of an appropriate system based on the geotechnical assessment and in 
accordance with the Environment and Health Protection Guidelines – On Site 
Sewage Management for Single Households (prepared in 1998 by the Department 
of Local government et al). 

 
Notes: Construction of the effluent disposal system may be required as part of the approved 

subdivision. 
 

3.6 SCENIC QUALITY 

The Grose Wold area is one of high scenic quality and Amendment 64 provides for the 
protection of scenic quality.  The area along the Grose River is located within a regionally 
significant scenic corridor under Sydney Regional Environmental Plan – Hawkesbury Nepean 
River (No. 2 – 1997). 
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Objectives 
 To protect the scenic quality of the area through the control of building materials, 

location of buildings including outbuildings, and height of buildings. 
 

Rules 
(a) Subdivisions and associated building envelopes and roadways 

should be designed to avoid ridge lines. 

(b) Development should be located so as to minimise the impact 
on the natural landscape. 

(c) Construction materials used in the locality should blend in 
with the surrounding natural landscape. 

 
Notes: Scenic quality should be addressed in the Statement of 

Environmental Effects, including reference to the provisions of 
Sydney Regional Environmental Plan – Hawkesbury Nepean 
River (No. 2 – 1997). 
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 Definition 

Access Ramp a continuous slope joining two different levels of land or different floor 
levels allowing people with disabilities to gain access to a building or 
area. 
 

Accessway means any internal street or driveway providing local access for shared 
traffic, pedestrian and/or recreation use, but with pedestrian priority 
within the development. 
 

Acid Sulphate Soil means acid sulphate soil, potential acid sulphate soil, sulphidic clay or 
sulphidic sand with soil profiles or layers (within the material to be 
disturbed or impacted by the development) with more than 0.1 percent 
sulphide and a net acid generation potential of more than zero. 
 

Adjoining Land means land which abuts an Application Site or is separated from it only 
by a road, lane, pathway, right of way, river or stream or similar 
thoroughfare. 
 

Advertising means the placement of public notice in a newspaper circulating at 
least once a week in the locality. 
 

Alteration Of Land means filling, reshaping or otherwise changing the natural existing land 
surface. 
 

Application Site  means the land to which an application relates and includes any 
easement or right of way appertaining to the site. 
 

Approval Body means a State Agency which may grant an approval in respect of 
Integrated Development as identified by Section 91 of the 
Environmental Planning and Assessment (Amendment) Act 1997. 
 

Attached Dual 
Occupancy  

means a single building containing two dwellings under a single main 
roof line on one allotment of land and is also commonly known as a 
duplex.  These dwellings are to share a common wall or be up to 6m 
apart. 
 

Bedroom means a room that is primarily used for sleeping or that in the opinion 
of Council may be so used. 
 

Building includes part of a building and any structure or part of a structure, and 
includes a swimming pool. 
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 Definition 

Building Height 
Plane 

means, in the case of single dwellings and multi unit housing, a three 
dimensional space in which all buildings are to be sited and is defined 
by planes that are projected at 45 degrees from a height of 1.8m or 
3.5m (dependent on type of development) above natural ground level 
at the boundaries. 
 

Carnival a festival or community event including parades, stalls, amusement 
devices, public entertainment and includes fairs and fund raising 
events carried out for charitable and non-profit organisations, for a 
maximum of 14 days in any calendar year on land in public ownership. 
 

Carport a roof open sided shelter for a car. 
 

Clean Fill means the filling of land by soil and/or other extractive material that is 
not contaminated by demolition material, trees or vegetation wastes, 
waste building material, or any leachate, chemical residue, chemical 
product or putrescent matter. 
 

Common Open 
Space  

means usable open space for recreation and relaxation of residents of 
a multi-unit housing development and which is under the control of a 
body corporate or equivalent. 
 

Compaction means the process of reducing the volume of a material by inducing 
the closer packing of its particles by rolling, or other mechanical 
means. 
 

Contaminated Soil means soil that contains a concentration of chemical substances 
(including substances listed in the Australian Dangerous Goods Code) 
that are likely to pose an immediate or long term hazard to human 
health or the environment.  Soil is considered to be a hazard if it is: 

 unsafe or unfit for habitation or occupation by people or animals; 

 degraded in its capacity to support plant life;  or 

 otherwise environmentally degraded. 

 
Council means Hawkesbury City Council.  References in this plan to the 

Council may include Council staff properly exercising authority 
delegated by the Council. 
 

Deck a low level horizontal platform. 
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 Definition 

Demolition Fill means fill material containing demolition material, building material or 
non-putrescent garbage matter other than trade waste, and effluent, 
but excluding asbestos and other toxic materials. 
 

Designated 
Development 

is development described in Schedule 3 of the EP&A Regulation 1994. 
 

Dwelling  means a room/suite of rooms occupied, used or so constructed or 
adopted as to be capable of being occupied or used as a separate 
domicile. 
 

Effluent includes treated or partially treated wastewater from processes such as 
sewage treatment plants or from treatment plants associated with 
intensive livestock industries, aquaculture or agricultural, livestock, 
wood, paper or food processing industries. 
 

Environmentally 
Sensitive Area 

means: 

 land identified in an environmental planning instrument as an 
environment protection zone such as for the protection or 
preservation of habitat, plant communities, escarpments, wetlands 
or foreshore or land protected or preserved under State 
Environmental Planning Policy No. 14 - Coastal Wetlands or State 
Environmental Planning Policy No. 26 - Littoral Rainforests;  or 

 land reserved as national parks or historic sites or dedicated as 
nature reserves or declared as wilderness under the National Parks 
and Wildlife Act 1974;  or 

 land reserved as an aquatic reserve under the Fisheries and Oyster 
Farms Act 1935;  or 

 land reserved or dedicated within the meaning of the Crown Lands 
Act 1989 for the preservation of flora, fauna, geological formations 
or for other environmental protection purposes;  or 

 land declared as wilderness under the Wilderness Act 1987. 
 

Fence a structure erected along the boundary between two lots or a road 
providing a physical barrier. 
 

Flag Pole a pole on which a flag may be hoisted. 
 

Floodplain means the floodplain level nominated in a LEP or those areas  below 
the 1 in 100 flood event if no level has been nominated. 
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 Definition 

Floodway means flood liable land where a significant volume of water flows 
during floods and if even partially blocked may cause a significant 
redistribution of flood flows. 
 

Garage fully enclosed building for housing a car. 
 

Ground Level the actual physical level of land prior to the erection of any structures 
on the land. 
 

Habitable Room means a room used for normal domestic activities and includes a 
bedroom, living room, lounge room, music room, television room, 
kitchen, dining room, sewing room, study, playroom and sunroom.  It 
excludes a bathroom, laundry, water closet, food-storage pantry, walk-
in wardrobe, corridor, hallway, lobby, photographic darkroom, clothes-
drying room, and other spaces of a specialised nature that are 
occupied only infrequently. 
 

Heritage Item means a building, structure, place, relic or other work or historical, 
aesthetic, social, technical/research or natural heritage significance 
identified in a regional environmental plan or HLEP 1989. 
 

High Watertable means those areas where the groundwater depth is less than 3 metres 
below the surface at its highest seasonal level. 
 

Home Occupation an occupation carried on in a dwelling by the permanent residents of 
the dwelling. 
 

Integrated 
Development  

means development (not being complying development) that, in order 
for it to be carried out, requires development consent and one or more 
of the approvals set out in Section 91 of the Environmental Planning 
and Assessment (Amendment) Act 1997. 
 

Landfill the filling of land with clean fill and/or demolition fill which alters the 
natural ground surface level or affects pre-existing drainage.  This fill 
may be imported or obtained from the site but does not include top 
dressing. 
 

Living Area means a room used for normal domestic activities excluding non 
habitable rooms and bedrooms. 
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 Definition 

Major Alteration 
And Addition 

any alteration or addition where the area of the building — the subject 
of the application — equals or exceeds 40% of the floor area of the 
existing building when measured to the outside surface of the building 
walls.  This includes areas of the existing building such as kitchens and 
bathrooms when these are included in the works within the application. 
 

Multi Unit Housing multi unit housing includes all forms of residential development aside 
from detached dwellings on a single parcel of land.  It includes villas, 
townhouses, dual occupancies, walk up flats and the like. 
 

NatHERS NatHERS is a computer simulation tool for rating the thermal 
performance of houses across Australia. The Energy Management 
Task Force is responsible for delivering a NatHERS compliance 
protocol.  
 

North Point in any discussion relating to orientation of a dwelling or part thereof, a 
reference to ‘north’ is a reference to true solar north and not magnetic, 
or compass north.  True solar north varies from magnetic north 
depending upon the location.  In Hawkesbury magnetic north is 
approximately 12.5 degrees east of true solar north. 
 

Notification  means giving written notice in accordance with this plan. 
 

Owner means the name and address of the proprietor as registered in 
Council's property record. 
 

Passive Solar 
Energy Systems 

systems which combine the sun’s energy with local climate 
characteristics, to achieve thermal comfort inside buildings without the 
use of mechanical devices.  In a passive system, the building itself is a 
solar collector, as well as a heat storage and transfer medium. 
 

Real Estate Sign temporary sign used to indicate that land or any other immovable 
property is for sale. 
 

Retaining Wall a wall supporting and confining earth and soil. 
 

Saline Soil means soil profiles or layers (within the upper 2 metres of soil) with an 
electrical conductivity of saturated extracts (Ece) value of more than 4 
decisiemens per metre (Ds/m). 
 

Satellite Dish dish or aerial for receiving satellite television. 
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 Definition 

Setback means the distance between the boundaries of a site and the external 
wall of a building erected or proposed to be erected. 
 

Shop Fitout internal non-structural alterations to a shop. 
 

Site Area means that area contained within the title boundaries of the site or the 
area of land to which an application for consent relates.  The site area 
excludes any land where development to which the application relates 
is not permitted under the LEP, as well as the area of any access 
handle in the case of hatchet shaped allotments. 
 

Sodic Soil means soil profiles or layers (within the upper 2 metres of soil) with an 
exchangeable sodium percentage (ESP) of more than 5 percent. 
 

Solar Collectors any building element or appliance specifically designed to capture or 
collect the sun’s rays for the benefit of the occupants eg. windows 
including clerestory (or highlight) windows, solar hot water collector 
panels, photovoltaic (solar-electricity) cells/panels. 
 

Solar Setback Line an imaginary line drawn on a lot, indicating the minimum setback from 
that lot’s northern boundary, behind which the northern wall of a (new) 
dwelling may be located so as to allow its compliance with the Energy 
Efficiency provisions of this DCP. 
 

Stabilisation means providing adequate measures (vegetative and/or structural) to 
prevent erosion from occurring. 
 

Top Soil means uncontaminated nursery standard soil, potting mix, or any other 
growing medium capable of supporting sustained shrub and tree 
growth and used only for the purpose of facilitating plant growth. 
 

Tyre Landfill means the placement or layering of  shredded rubber, nylon and 
similar motor vehicle tyres in excavated trenches with the excavated 
material being placed above trenches.  The trenches are in turn 
backfilled with finished clean fill. 
 

Usable Private 
Open Space 

means an area of land for the private outdoor living activities of the 
occupants of one dwelling which has a minimum depth and width of 4 
metres. 
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 Definition 

Verandah a low level platform projecting a maximum of 1.8 metres from the wall 
of a building, supported by posts and containing a roof structure 
contiguous with the building. 
 

Waste means: 
 effluent, being matter or thing, whether solid or liquid or a 

combination of solids or liquids, which is of a kind that may be 
removed from a septic tank, septic closet, chemical closet, sullage 
pit or grease trap, or from any holding tank or other container 
forming part of or used in conjunction with a septic tank, septic 
closet, chemical closet, sullage pit or grease trap;  or 
 trade waste, being any matter or thing, whether solid, gaseous or 

liquid or a combination of solids, gases and liquids (or any of them), 
which is of a kind that comprises refuse from any industrial, 
chemical, trade or business process or operation;  or 
 putrescent waste;  or 
 contaminated asbestos or toxic wastes;  or 
 garden refuse including vegetation, grass cuttings and tree stumps. 

 
Waste Storage 
Container 
 

means a container used for the storage of waste prior to disposal. 

Waterbody means: 
 "a natural waterbody", including: 

- a lake or lagoon either naturally formed or artificially modified;  
or 

- a river or stream, whether perennial or intermittent, flowing in a 
natural channel with an established bed or in a natural channel 
artificially modifying the course of the stream;  or 

- waters including any bay, estuary or inlet;  or 
 "an artificial waterbody", including any constructed waterway, canal, 

inlet, bay, channel, dam, pond or lake, but does not include a dry 
detention basin or other construction that is only intended to hold 
water intermittently. 
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 Definition 

Wetlands means: 

 "natural wetlands" including marshes, mangroves, backwaters, 
billabongs, swamps, sedgelands, wet meadows or wet heathlands 
that form a shallow waterbody (up to 2 metres in depth) when 
inundated cyclically, intermittently or permanently with fresh, 
brackish or salt water, and where the inundation determines the 
type and productivity of the soils and the plant and animal 
communities;  or 

 "artificial wetlands", including marshes, swamps, wet meadows, 
sedgelands or wet heathlands that form a shallow water body (up to 
2 metres in depth) when inundated cyclically, intermittently or 
permanently with water, and are constructed and vegetated with 
wetland plant communities. 
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GENERAL 

The amount of information required to accompany a DA will vary depending upon the location, 
scale and complexity of the proposal.  The guidelines contained in this appendix are intended to 
provide basic advice as to the type of information that Council will require to assess a DA.  In 
some circumstances additional information will be required and in other circumstances not all of 
the issues mentioned below will be relevant. 
 
It is highly recommended that consultation occur with neighbours and council officers before 
submitting a DA for subdivision so that the design responds to community concerns as far as 
practicable and all relevant issues are addressed in a Statement of Environmental Effects and 
the design of the development. 
 
This Appendix has been structured to indicate the type of information required in a written 
statement (Statement of Environmental Effects) as well as the information required on the DA 
plans. 
 

STATEMENT OF ENVIRONMENTAL EFFECTS 

This is a written statement which demonstrates that the applicant has considered the impact of 
the proposed development on the natural and built environment.  The statement should also 
contain information as to any proposed methods to mitigate any adverse effect that may arise 
from the proposal. 
 
The aim of the Statement of Environmental Effects is to appraise the suitability of the land for 
the development and should detail, (where applicable) the following issues: 
 

 Compliance with Statutory and Council Code requirements. 

 Suitability of the land for development.  Consider flooding, drainage, tidal inundation, 
land slip, soil erosion, mine subsidence, bushfire and similar risks. 

 Proposed vehicle access and egress.  Adequacy for any loading, unloading, turning or 
parking. 

 Proposed landscaping of the site and whether any existing trees should be preserved. 

 The physical character, location, siting, bulk, scale, shape, size, height, density, design 
or external appearance of the development. 

 The siting of any building or works on the land and their relation to development on 
neighbouring land (especially consider overlooking and over shadowing). 

 Impact on the landscape, streetscape or scenic quality of the locality. 

 The existing and likely future amenity of the neighbourhood. 
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 The amount of traffic likely to be generated, particularly in relation to the adequacy of 
existing roads and present volumes of traffic carried. 

 Whether public transport will be necessary to serve the development, and present 
availability and adequacy of public transport. 

 Whether existing utility services are adequate to serve the development (ie, water, 
sewerage, power, stormwater drainage, telephone) or, in rural areas, whether services 
are available on site. 

 The impact on the natural environments. 

 The impact on the built environment or items of natural heritage. 

 Social and economic effects of the development. 

 Any special heads of consideration specified in an environmental planning instrument 
(eg, relating to heritage and conservation, scenic protection, wetlands, water catchment 
areas, escarpments, etc). 

 Any special circumstances relating to the site or the locality. 
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PLAN OF SITE 

OFFICE USE APPLICANT 

TO TICK 
REQUIREMENTS 

Supplied Required 

❏ The existing subdivision pattern of the subject land as well 
as that of the adjoining land. ❏ ❏ 

❏ The location and use of any existing buildings on the land. ❏ ❏ 

❏ Contours, relative height levels or Australian Height Datum 
levels as required (the level of adjoining roads should also 
be shown). 

❏ ❏ 

❏ The location of all vegetation, watercourses, dams, rock 
outcrops and escarpments on the subject land. ❏ ❏ 

❏ The location of services including water, sewerage, 
electricity and telephone. ❏ ❏ 

❏ Points of entry and exit. ❏ ❏ 

❏ The proposed method of stormwater disposal. ❏ ❏ 

❏ The position of north. ❏ ❏ 

❏ Relationship of the development proposal to adjoining land 
uses. ❏ ❏ 

❏ Lot size and shape including location of proposed building 
envelopes. ❏ ❏ 

❏ Adequacy of the existing road layout to accommodate the 
proposed.  Amount of traffic generated by the proposal, 
particularly in the relation to the adequacy of the existing 
roads and current volumes traffic carried by these roads.  
Car access, parking and public transport availability. 

❏ ❏ 

❏ The adequacy of the internal accessway design both in 
terms of amenity and function for the proposed use of the 
land. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 
REQUIREMENTS 

Supplied Required 

❏ A risk analysis of the proposed development including 
reference to flooding, drainage, landslip, erosion, mine 
subsistence, bush fire and any other risks. 

❏ ❏ 

❏ 
The method of stormwater disposal and sewage effluent 
disposal. ❏ ❏ 

❏ 
The effect on the landscape, streetscape, national park or 
scenic quality of the locality. ❏ ❏ 

❏ 
The impact on the existing and future amenity of the locality. ❏ ❏ 

❏ 
For rural land, the impact on the agricultural productivity of 
the land. ❏ ❏ 

❏ 
The availability of services including power, telephone, water 
and sewerage. ❏ ❏ 

❏ 
Effect on flora and fauna with special reference to the 
Threatened Species Conservation Act and SEPP44 Koala 
Habitat Protection. 

❏ ❏ 

❏ 
The social and economic effect of the proposed 
development. ❏ ❏ 

❏ The effect on any items of Aboriginal or European heritage. ❏ ❏ 

❏ 
Any past usage of the site, which may cause it to be 
potentially contaminated (eg. old factory site, past 
agricultural uses).  Where this is the case, soil and 
groundwater testing may need to be provided.  For rural 
areas a site history report is required of any agricultural 
practices carried out on the property.  This report should 
include reference to all activities that have the potential to 
contaminate the site (eg. Cattle dips).  The report should be 
signed by the person who prepared it as a true account of 
the history of the property. 

❏ ❏ 
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SUITABLE MEASURES FOR A SOIL AND WATER 
MANAGEMENT PLAN (SWMP) 

OFFICE USE APPLICANT 

TO TICK REQUIREMENTS 
Supplied Required 

❏ Construction of a perimeter or diversion bank to manage 
water movement. ❏ ❏ 

❏ Construction of sediment traps and sediment basins and 
filter fences to collect sediment, nutrients and trash prior to 
site disturbance. 

❏ ❏ 

❏ Minimisation and prompt stabilisation of disturbed areas. ❏ ❏ 

❏ Staggered site works (with progressive landscaping). ❏ ❏ 

❏ Drainage control measures to control water movement and 
quality. 

❏ ❏ 

❏ The sowing of a cover crop on disturbed areas to minimise 
the time and period disturbances are exposed and to reduce 
erosion. 

❏ ❏ 

❏ The collection of silts and clays through flocculation where 
soils are known to be dispersible. 

❏ ❏ 

❏ Soil and water management measures should be designed 
for the 1 in 5 year storm event. 

❏ ❏ 

❏ Council should be notified 48 hours prior to the 
commencement of site works so as to enable a site 
inspection of the control measures. 

❏ ❏ 

❏ Polluted and nutrient rich runoff from the site should not 
contaminate receiving waters or ground waters. 

❏ ❏ 

❏ Development of slopes greater than 20 percent should be 
avoided. 

❏ ❏ 

❏ Any development on land with slopes greater than 20 
percent will require an evaluation of the site's stability by 
means of a geotechnical report.  In such areas cut and fill 
should not exceed depths of 1 metre. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK REQUIREMENTS 
Supplied Required 

❏ A soil contamination assessment should accompany all 
subdivision applications on properties where there is the 
likelihood of contamination due to past activities such as; 
mining, agriculture, industry, tanneries, or where there is 
evidence of extensive introduced landfill.  If any soil 
contamination is found a report should be prepared detailing 
the extent and levels of contamination and any appropriate 
mediation measures. 

❏ ❏ 

❏ The discharge of water through adjoining lands should reflect 
the pre existing or natural situation. Concentration flows of 
unpolluted water, should be channelled to natural drainage 
systems or absorbed into the ground water in an appropriate 
manner. 

❏ ❏ 

❏ Energy dissipaters should be used to reduce the velocity of 
stormwater into watercourses, foreshore areas and tidal 
zones. 

❏ ❏ 
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LANDFILL APPLICATIONS 

Plans detailing the work, not larger than "A1" size, are to be presented showing: 
 

OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

❏ Extent in plan, elevation and sections of earthworks involved 
- including volumes of cut and fill, quantities and balances of 
materials to be imported/exported, and the need for and 
location of stockpiles.  All finished levels to be shown to 
Australian Height Datum. 

❏ ❏ 

❏ Depth and quantity of existing topsoil to be removed is to be 
specified.  The topsoil is to be  stockpiled prior to landfill and 
respread after earthworks/landfill. 

❏ ❏ 

❏ Details to include cross-sections on the x-x, y-y axis 
indicating finished height of material above natural ground 
level. 

❏ ❏ 

❏ Geotechnical stabilisation works proposed - retaining walls, 
embankments, drainage (surface and subsoil), surface 
treatments, sub-grade preparation, keying and benching. 

❏ ❏ 

❏ Stormwater and Waterway Management Proposals -  
treatment and protection of creeks and watercourses, 
artificial open channels, pipes, dams and ponds. 

❏ ❏ 

❏ Soil Erosion Control Measures - both temporary and 
permanent including stormwater management, cut off drains, 
silt traps and ponds, rock filled wire mattress, siltation 
fences, staging proposals and fencing of areas to be 
protected. 

❏ ❏ 

❏ Control of water pollution from surface and sub-surface 
sources. 

❏ ❏ 

❏ Site stabilisation works incorporating a revegetation plan, 
including a species list for all revegetative plantings. 

❏ ❏ 

❏ Extent and quality of any fill already placed, including 
presence of compressible and putrescent materials, builders' 
waste and materials that are toxic. 

❏ ❏ 

❏ Method of placement and extent of compaction of existing fill 
(if any). 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

❏ Existing ground preparation - whether the topsoil was 
stripped, benching and keying, etc. 

❏ ❏ 

❏ Source of material to be imported and type of material to be 
imported. 

❏ ❏ 

 Survey   

❏ In the case of major landfill/earthworks applications lodged 
with Council, a survey of the site by a Registered Surveyor, 
illustrating the following information: 

❏ ❏ 

❏  Plans, Contours and Sections in 1:100, 1:200 or 1:500 
metric scales on plan forms not larger than "A1" size. ❏ ❏ 

❏  Lot boundaries. ❏ ❏ 

❏  Existing/natural ground levels (all shall be to Australian 
Height Datum). ❏ ❏ 

❏  Topographic features such as rock formations, drainage 
lines, ponds and springs. ❏ ❏ 

❏  Trees - individuals, groups, mass vegetation showing 
location, height, trunk diameter and canopy spread, and 
condition. 

❏ ❏ 

❏  Tracks, trails, driveways, buildings, drains, septic tanks, 
dams and other improvements. ❏ ❏ 

❏  All services, ie. Sewer lines, power, telecom, etc. ❏ ❏ 

❏  Details of any buildings on adjoining land likely to be 
affected. ❏ ❏ 

❏  Easements, restrictions as to user, and other burdens on 
the title, if any. ❏ ❏ 

❏ Minor works, where considered necessary by the Branch 
Manager Building and Development, may also require a 
survey to be submitted. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

 Geotechnical Reports and Certifications   

❏ In the case of major landfill/earthworks applications lodged 
with Council, a report from a Geotechnical Engineer, 
including the following information (where appropriate) is 
required to accompany the application: 

❏ ❏ 

❏  Details of site investigation/laboratory reports. ❏ ❏ 

❏  Details of the proposed future use of the area to be filled 
and if building works are proposed, then a report is 
required from a Geotechnical Engineer specifying type of 
fill, depth of layers and method of compaction. 

❏ ❏ 

❏  Geotechnical stability risk assessment, and justification of 
stabilisation methods proposed. ❏ ❏ 

❏  Requirements and proposals for site supervision and 
quality control, including control of the type of fill placed, 
treatment of existing ground surfaces, methods of fill 
placement, compaction and testing. 

❏ ❏ 

❏  Need to rework and/or remove from the site any unsound 
or hazardous material. ❏ ❏ 

❏  Stabilisation and maintenance of surface treatments 
(vegetation cover, etc). ❏ ❏ 

❏  Source, quantity and quality and type of material/fill to be 
imported (if any), and methods of maintaining the source, 
quantity and quality of the type of fill. 

❏ ❏ 

❏  Plans and specifications of any retaining wall structures 
required as a result of the work. ❏ ❏ 

❏  Certifications as appropriate by qualified 
Geotechnical/Structural Engineers. ❏ ❏ 

❏  Program of completion of Engineering works and, where 
the subject land adjoins a public reserve, lodgement of a 
bond to ensure compliance with the conditions of 
development consent. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

 Waterway Management Engineering Reports   

❏ In the case of major landfill/earthworks applications where 
watercourses are located onsite, a waterway management 
report is required.  Such a report is to incorporate: 

 Hydraulic calculations, waterway capacities and flood 
levels, flow velocities and controls, channel 
protection/energy dissipation requirements, detention and 
storage calculations, spillways, overflows and fail-safe 
waterways, maintenance of water resources, sediment 
and pollution control. 

❏ ❏ 

 Soil Conservation Details and Drawings   

❏ An Erosion and Sediment Control Plan is to be submitted 
with all DAs.  This Plan is to detail the steps necessary to 
prevent soil erosion and sedimentation arising from the flow 
of stormwater from the land, or from the disturbance of the 
land surface during construction and subsequent use of the 
land. 

❏ ❏ 

❏ The following principles should be addressed and where 
appropriate incorporated into the design of individual 
proposals:- 

❏ ❏ 

❏  Prevention of erosion by wind action. ❏ ❏ 

❏  Prevention of cartage of soil etc from the site on the tyres 
or bodies of vehicles. ❏ ❏ 

❏  Erosion Control Measures must be in place prior to the 
commencement of work. ❏ ❏ 

❏  Methods used to divert stormwater around the site of land 
fillings, and away from any batters.  These methods need 
to be employed both during the construction phase and 
following completion of any works. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

❏  Methods to be used to prevent erosion of soil from the 
site and subsequent sedimentation of adjacent 
watercourses.  This should include information on 
preventing erosion of the site from any existing overland 
flow path and on providing sufficient access for 
maintenance of any proposed sediment traps and nutrient 
removal ponds. 

❏ ❏ 

❏  Methods employed to prevent any deleterious leachate or 
nutrient enriched drainage from leaving the site and 
entering surrounding bushland or adjacent watercourses. 

❏ ❏ 

❏  Methods used to stabilise the site with vegetation 
following completion of any works.  Information should 
include revegetation techniques, ie  depth of soil, mulch, 
sowing seeds, planting and type of vegetation to be used. 

❏ ❏ 

 Revegetation Techniques   

❏ Revegetation techniques may not be required to accompany 
all applications, such will depend upon site considerations, 
however, details and documentation must accompany major 
landfill/earthworks applications. 

❏ ❏ 

❏ Specifically, documentation should include the following: ❏ ❏ 

❏  The source and composition of proposed fill material, with 
details of a soil rehabilitation program to facilitate plant 
growth.  A soil analysis is to be provided for fill material. 

❏ ❏ 

❏  Soil erosion protection measures to be employed during 
and after the operation. ❏ ❏ 

❏  Subgrade preparation details prior to the placement of fill 
are to be provided and should address existing 
vegetation, including grass which is required to be 
removed.  Such should be stockpiled for reuse if 
appropriate. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

❏  Arboricultural assessment of all existing trees on the site, 
with specific details of protection measures for trees to be 
retained should be carried out.  The plot of existing 
vegetation should show tree height, canopy spread and 
trunk location to scale and each species should be 
identified by botanical name with a note regarding 
removal or retention.  The location of protective fencing 
around trees to be retained should be located one (1) 
metre beyond the drip line of these trees. 

❏ ❏ 

❏  Details of fill compaction rates and layers.  Details of 
density or the number of passes for a particular machine 
and layer thickness are to be certified by a Civil Engineer.  
Supervision of works shall be carried out by an Engineer, 
with Certificates of Compliance provided to Council. 

❏ ❏ 

❏  Existing and finished surface levels. ❏ ❏ 

❏  Where landfill or earthworks abut natural bushland, 
revegetation should be carried out only with native 
species, including grasses and understorey plants, which 
are a component of the adjacent natural vegetation plant 
community. 

❏ ❏ 

❏  Proposed planting details showing the location, size at 
planting, and number of plants to be used.  A planting 
plan showing location of species, and planting schedule 
detailing size of stock is the minimum requirement.  Bed 
treatment should be specifically addressed. 

❏ ❏ 

❏  Drainage details, including dispersal methods, and 
facilities for discharge from the site.  The use of "swales" 
or "soak pits", remote from any cut batters on fill 
embankment are recommended, as these encourage 
water into the ground which in turn facilitates plant 
growth. 

❏ ❏ 

❏ These details should be provided in the form of plan, cross 
sections and detailed sketches. 

❏ ❏ 

❏ The operation should be supervised by a Landscape 
Architect and Civil Engineer (as appropriate), who should 
certify to Council that the works are in accordance with the 
documentation at sub-grade, bulk earthworks, planting bed 
preparation, completion stages. 

❏ ❏ 
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REFER TO COUNCIL'S MANAGEMENT PLAN -  
REVENUE PRICING POLICY, FEES AND CHARGES. 
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SPECIES SUITABILITY 

Trees 
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Botanical Name Common Name  

Acacia concurrens  5 S        

Acacia decurrens Green wattle X         

Acacia longifolia Golden wattle 5 E        

Acacia melanoxylon Sally wattle X S        

Acacia saligna Golden wreath wattle 6 S        

Acmena hemilampra Broad leaved lilly pilly 5         

Acmena smithii Lilly pilly 5 S        

Allocasuarina distyla Scrub she-oak 6 S        

Allocasuarina littoralis Black she-oak 6 S        

Allocasuarina torulosa Forest oak X         

Alphitonia excelsa Red ash 6 S        

Araucaria bidwillii Bunya pine X         

Araucaria cunninghamii Hoop pine X S        

Araucaria heterophylla Norfolk Island pine X E        

Banksia aemula Old Man banksia 5 S        

Banksia integrifolia Coastal banksia 6 E        

Barklya syringifolia Golden barklya 6         
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Botanical Name Common Name  

Brachychiton acerifolium Flame tree X         

Brachychiton discolor Lacebark X         

Bridelia exaltata Brush ironbark 6 S        

Callicoma serratifolia Callicoma 6         

Callistemon salignus Willow bottlebrush 6 S        

Callistemon viminalis Weeping bottlebrush 6 S        

Callitris columellaris Coastal cypress pine X S        
Castanospernum 
australe 

Black bean X         

Casuarina cunninghamii River oak X         

Casuarina glauca Swamp oak X         
Diploglottis 
cunninghamii 

Native tamarind X         

Duboisia myoporoides Soft corkwood 6         

Eleocarpus grandis Blue fig X         

Eleocarpus reticulatus Blueberry ash 5 S        

Eucalyptus ficifolia Red flowering gum 8         

Eucalyptus grandis Flooded gum X S        

Eucalyptus gummifera Red Bloodwood X S        

Eucalyptus intermedia Pink bloodwood X S        

Eucalyptus microcorys Tallowwood X X        

Eucalyptus pilularis Blackbutt X S        

Eucalyptus robusta Swamp mahogany X S        
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Botanical Name Common Name  

Eucalyptus siderophloia 
North Coast grey 
ironbark 

X         

Ficus benjamina Weeping fig X S        

Ficus fraseri Sandpaper fig 5 S        

Ficus obliqua Small-leaved fig X S        

Grevillea robusta Silky oak X         

Haemastoma  8         

Lophostemon confertus Brush box X S        
Lophostemon 
suaveolens 

Swamp box 6 S        

Melaleuca leucadendron Weeping paperbark 6 S        

Melaleuca linearirfolia 
Fine-leaved 
paperbark 

6         
Melaleuca 
quinquenervia 

Broad-leaved 
paperbark 

8 S        

Melia azedarach White cedar 8 S        

Notolea longifolia Large mock olive 6 S        
Pandanus 
pendunculatus 

Pandanus palm 5 E        

Phebalium squameum Silver leaf bush 6         

Pittosporum revolutum Hairy pittosporum 5 S        
Pittosporum 
rhombifolium 

Coastal daphne 6         

Pittosporum undulatum Native daphne 8 S        

Podocarpus elatus Brown pine X S        

Polyscias murrayi Pencil cedar X         
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Botanical Name Common Name  

Rhodomyrtus psidioides Native guava 5 E        

Stenocarpus sinuatus Fire wheel tree X         

Sterculia quadrifia Peanut tree 8         

Syncarpia glomulifera Turpentine X S        

Synoum glandulosum Scentless rosewood 6         

Syzygium australe Brush cherry 6 E        
Syzygium 
hodgkinsoniae # 

Red lilly pilly 5         

Syzygium leuhmanii Riberry 8 E        

Syzygium moorei Coolamon X         

Syzygium oleosum Blue lilly pilly 6 E        

Toona ciliata Red cedar X         

Tristaniopsis laurina Water gum 6         

Eucalyptus Cebra Narrow leaf iron bark          

Eucalyptus Saligna Sydney blue gum          

Eucalyptus Tereticornis Forest red gum          

Eucalyptus punctata Grey gum          

Eucalyptus moluccane Grey box          

Brachychiton Populneus Kurrajong          

Schirus mollee Peppercorn tree          

Schirus terebinfolia           

Notes: #  Indicates rare or endangered 
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Botanical Name Common Name  

Acacia elongata  2         

Acacia floribunda           

Acacia podalyrifolia 
Queensland silver 
wattle 

3         

Acacia suaveolens Scented wattle 1 E        

Alchornea ilicifolia Native holly 3         

Alyxia ruscifolia Prickly alyxia 2         

Aphananthe philippensis Rough-leaved elm 3         

Baeckia citriodora 
Lemon-scented 
baeckea 

3 S        

Banksia ericifolia Heath banksia 3 S        

Banksia oblongifolia Rusty banksia 1.5 E        

Banksia robur Large-leaved banksia 2         

Banksia spinulosa Hairpin banksia 2         

Boronia falcifolia Wallum boronia 1         

Boronia parviflora Swamp boronia 2 S        

Buckingham cellsissima Ivory curl flower 4 S        

Callistemon citrinus Crimson bottlebrush 2 S        

Callistemon 
pachyphyllus 

Wallum bottlebrush 2 S        
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Botanical Name Common Name  

Claoxylon australe Brittlewood 2         

Clerodendrum 
tomentosum 

Hairy clerodendrum 3         

Dillwynia glaberrima Heathy parrot pea 1 S        

Dodonea triquetra Hop bush 4         

Epacris microphylla Coral heath 1         

Epacris obtusifolia Blunt-leaf heath 1         

Epacris pulchella Wallum heath 1 S        

Eriostemon australasius Pink wax flower 2 S        

Grevillea banksii Banks grevillea 3 S        

Grevillea  
"Robyn Gordon" 

 1         

Hakea sericea Hakea 2 S        

Ozothamnus 
diosmifolium 

White dogwood 1 S        

Hovea acutifolia Hovea 2 S        

Leptospermum 
polygafolium 

Common tea tree 
(lemon scented) 

3 S        

Leptospermum 
liversidgei 

Lemon-scented tea tree 2 S        

Leptospermum 
rotundifolium 

Round-leaf tea tree 3 S        

Leptospermum 
semibaccatum 

Soft-fruited tea tree 2 S        

Leptospermum 
squarrosum 

Peach-flowered tea tree 2 S        

Leptospermum whiteii # White's tea tree 3 S        
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Botanical Name Common Name  

Leucopgon ericoides 
Pink beard heath 
(Bearded Heath) 

2 S        

Leucopogon lanceolatus
Wallum beard 
(Lanee Beard) heath 

2 S        

Leucopogon magarodes Pearl beard heath 2 S        

Melaleuca nodosa Noddy myrtle 3 S        

Melaleuca thymifolia Thyme honey myrtle 1.5 S        

Monotoca elliptica Tall broom heath 4 S        

Pultanaea Myrtoides Silvery bush pea 1 S        

Pultanaea villosa Hairy bush pea 1 S        

Vitex purpurea Vitex 2 E        

Westringia fruticosa Native rosemary 1.5 E        

Xanthorrhoea johnsonii Grass tree 2         

Xanthorrhoea 
macronema 

Bottle brush grass tree 2         

Xanthorrhoea resinosa Spear grass tree 1         

 

Note. #  Indicates rare or endangered 
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Botanical Name Common Name  
Achontopheonix 
alexandrae 

Alexander palm X         

Achontopheonix 
cunninghamiana 

Bangalow palm X         

Cordyline congesta Palm lily 2         

Cordyline petiolaris Broad-leaved palm lily 4         

Cordyline rubra Red-fruited palm 2         

Cordyline stricta 
Narrow-leaved palm 
lily 

2         

Lepidozamia proffskyana Shining burrawong 2         

Linospadix monostrachys Walking stick palm 2         

Livistona australis Cabbage tree palm X         

 

Notes: #  Indicates rare or endangered 
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Botanical Name Common Name  

Adiantum hispidulum 
Rough maindenhair 
fern 

0.5         

Asplenium nidas Birds nest fern 1         

Cheilanthes tenuifolia Rock fern 0.5 S        

Cyathea australis Rough tree fern 5         

Cyathea cooperii Straw tree fern 5         

Doodia aspera Rasp fern 0.5         

Hypolepsis muelleri Harsh ground fern 1 S        

Lastreopisi acuminata Shiny sheild fern 1 S        

Todea barbara King fern 1.5         

 

Notes: #  Indicates rare or endangered 
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Ground Covers 
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Botanical Name Common Name  

Alpinia caerulea Native ginger 1         

Bossiaea ensata Sword bossiaea 1 S        

Brachycombe multifida Hawkesbury daisy 1 S        

Cissus Antarctica Water vine C         

Cissus hypoglauca Five-leaf water vine C S        

Dampiera diversifolia (herb) 1 S        

Dampiera stricta Blue Dampiera 1 S        

Grevillea juniperina  0.5         

Grevillea poorinda Royal mantle 0.5         

Hardenbergia violacea Purple coral pea 1         

Hibbertia dentata 
obtusifolia 

Trailing guinea 
flower 

C         

Hibbertia scandens 
Golden guinea 
flower 

C E        

Hibbertia bestita Hairy guinea flower 1 S        

Hoya australis Native hoya C         

Kennedia rubicunda Dusky coral pea C S        

Lomandra longifolia Mat rush 1         

Lycopodium cernuum Club moss 0.5         

Pandorea pandorana Wonga vine C S        
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Botanical Name Common Name  

Parsonsia straminea Common silkpod C S        

Pimelia linifolia Rice flower 1.5 S        

Restio tetraphyllis  0.5 S        

Smilax glyciphylla Sweet sarsparilla C S        

Stephanica japonica Snake vine C S        

Tertatheca thymifolia Black-eyed susan 0.5 S        

 

Notes: #  Indicates rare or endangered 
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VEGETATION PLANTING FOR ABSORPTION AREAS 

Plants Suitable for Wet Soils 

Trees 
Acmena smithii Lillypilly (E)(N)(BF) 
Alphitonia excelsa Red Ash (E/D)(N) 
Angophora floribunda Rough-barked apple (E)(N)(BF) 
Angophora subvelutina Broad-leaved Apple (E)(N)(BF) 
Casuarina cunninghamiana River Oak (E)(N)(BF) 
Casuarina glauca Swamp Oak (E)(N)(BF) 
Eucalyptus amplifolia Cabbage Gum (E)(N)(BF) 
Eucalyptus elata River Peppermint (E)(N)(BF) 
Eucalyptus parramattensis Drooping Redgum (E)(N)(BF) 
Eucalyptus robusta Swamp Mahogany (E)(N)(BF) 
Eucalyptus tereticornis Forest Redgum (E)(N)(BF) 
Ficus coronata Sandpaper Fig (E)(N)(BF) 
Ficus rubiginosa Rusty Fig (E)(N)(BF) 
Melaleuca decora Honeymyrtle (E)(N)(BF) 
Melaleuca linariifolia Honeymyrtle (E)(N)(BF) 
Melaleuca squarrosum Scented Paperbark (E)(N)(BF) 
Melaleuca styphelioides Prickly-leaved Paperbark (E)(N)(BF) 
Melia azedarach White Cedar (D)(N)(BF) 
Syzigium species Brush Cherry (E)(N)(BF) 
Toona ciliata Red Cedar (E/D)(N) 
Almus glutinosa Alder (D)(I) 
Almus cordata Italian Alder (D)(I) 
Citrus species (good drainage is required) (E)(I) 
Liquidamber styraciflua Liquidamber (D)(I) 
 

Large Shrubs 
Acacia floribunda Sally Wattle (E)(N)(BF) 
Acacia implexa Hickory (E)(N)(BF) 
Acacia melanoxylon Blackwood (E)(N)(BF) 
Acacia parramattensis Parramatta Wattle (E)(N)(BF) 
Backhousia myrtifolia Lancewood (E)(N)(BF) 
Callistemon salignus Willow bottlebrush (E)(N)(BF) 
Glochidion ferdinandi Cheese Tree (E)(N) 
Rapanea howittiana Brush Muttonwood (E)(N) 
Trema aspera Native Peach (E/D)(N)(BF) 
Tristaniopsis laurina Water Gum (E)(N)(BF) 
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Medium And Small Shrubs 
Abrophyllum ornans - (E)(N) 
Acacia elongata Swamp Wattle (E)(N)(BF) 
Acacia longifolia Sydney Golden Wattle (E)(N)(BF) 
Banksia robur Swamp Banksia (E)(N)(BF) 
Bauera rubioides Dog Rose (E)(N)(BF) 
Callistemon citrinus Lemon-scented Bottlebrush (E)(N)(BF) 
Callistemon rigidus Bottlebrush (E)(N)(BF) 
Hybiscus heterophyllus Native Rosella (E)(N)(BF) 
Leptospermum juniperinum Ti Tree (E)(N)(BF) 
Leptospermum polygalifolium Ti Tree (E)(N)(BF) 
Melaleuca ericifolia Swamp Paperbark (E)(N)(BF) 
Melaleuca nodosa - (E)(N)(BF) 
Melaleuca thymifolia Thyme Honeymyrtle (E)(N)(BF) 
Viminaria juncea Native Broom (E)(N)(BF) 
 

Climbers 
Aphanopetalum resinosum Gum Vine (E)(N) 
Kennedia species Running Postman (E)(N) 
Morinda jasminoides Morinda (E)(N) 
Clematis species Old Man's Beard (E)(N) 
 
Ground Covers 
Centella asiatica Swamp Pennywort (E)(N) 
Dichondra repens Kidney Weed (E)(N) 
Viola hederacea Native Violet (E)(N) 
 
 
NOTE 
 
Most ferns are also appropriate, however, Fishbone Fern (Nephrolepis cordifolia) should not be 
grown as it is a bushland weed. 
 
In addition to these species, a large number of sedges, rushes and native grasses are available.  
Species include Scirpus, Cyperus, Juncus, Eleocharis, Microlaena, Entolasia, Oplismenus, and 
Typha.  These species can provide a very effective means of absorbing sewage nutrients and 
water whilst creating an attractive and low maintenance swamp or grassland feature. 
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CODES 
(E) = Evergreen 
(D) = Deciduous 
(E/D) = Either partially deciduous or variable depending on habitat 
(N) = Native species (indigenous to the Sydney Basin) 
(I) = Introduced species (not native) 
(BF) = Bird, wildlife friendly 
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8.1 INTRODUCTION 

This Chapter of the DCP provides objectives and development controls for Farm buildings and 
Outbuildings. 

This Chapter specifically deals with buildings which are associated with the lawful use of the land for 
agricultural or domestic purposes (eg. outbuildings and gardens sheds) and does not provide 
objectives or development controls for: 

- Buildings which are ancillary to animal boarding or training establishments, animal 
shelters and/or rural industries. 
 

- Garages or carports ancillary to a dwelling. 
 

NOTE  The State Environmental Planning Policy (Exempt and Complying Development Codes) 2008 
classifies certain farm buildings and outbuildings as exempt development and thus does not 
require development consent from Council (see www.legislation.nsw.gov.au for details). 

8.2 OBJECTIVES 

The primary objectives of this Chapter are: 

(a) To enable the erection of farm buildings and outbuildings in a manner that complements the 
landscape character and any scenic qualities of the locality. 

(b) To ensure farm buildings and outbuildings are designed and sited with regard to site planning 
principles and also the requirements specified in this Chapter to minimise the likely impact on 
the amenity of adjoining land uses, especially dwellings. 

(c) To ensure farm buildings and outbuildings are sited to minimise unnecessary disturbances to 
the natural environment. 

8.3 WHAT IS A “FARM BUILDING”? 

“Farm buildings” are defined by the LEP as structures which are ancillary to an agricultural use of the 
land on which it is situated and includes hay sheds, stock holding yards, machinery sheds, shearing 
shed, silo, storage tank, outbuildings or other forms of structures used for storing agriculture 
machinery, farm produce and supplies. 

These structures are typically large buildings used for commercial purposes requiring a large area to 
serve a number of different functions as part the agricultural use of the land. 

“Agriculture” is defined by the LEP and is directly associated with the commercial use of the land for 
activities including aquaculture, extensive agriculture, intensive livestock agriculture, and intensive 
plant agriculture. These uses are separately defined in the LEP. 

Applications for farm buildings are required to specify how the proposed building and site are intended 
to be used. Specific information shall be provided in respect to: 

- The type of commercial agricultural activity being undertaken on the land, 

- Details concerning the floor layout and fit-out of the building in accordance with the 
National Construction Code - Building Code of Australia, 

- The number of staff or customers which would be associated with the use of the land, 

- Details concerning amenities, services and facilities which would be provided onsite,  

- Car parking and access requirements in accordance with Part C Chapter 2 of the DCP, 
and, 

http://www.legislation.nsw.gov.au/
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- Any potential environmental impacts associated with the use of the land particularly in 
respect to traffic, effluent disposal, water use, noise, amenity, odour and hours of 
operation. 

8.4 WHAT ARE OUTBUILDINGS? 

These are buildings that are used for the storage of possessions of the owners/occupiers of the land 
and are considered under the LEP as structures which are ancillary to an existing land use. These 
buildings are generally ancillary to a dwelling house and are associated with the normal domestic use 
of the land. 

Outbuildings are not commercial in nature and are typically used by the land owners/occupiers for: 

- The storage of equipment used to maintain the property, 

- Hobbies, and 

- Parking of non-commercial vehicles*. 

*Outbuildings are not be used for the parking of more than one (1) truck plus two (2) trailers or two (2) small 
earthmoving machines used primarily off-site by the owner/occupiers of the property. 

8.5 DEVELOPMENT CONTROLS 

Development controls for farm buildings and outbuildings are as follows: 

8.5.1 Siting and Orientation 

Objectives 

(a) To ensure that farm buildings and outbuildings:  

- Complement the character of the area and are not visually dominant, 

- Have minimal impacts on  the removal of native vegetation, 

- Take into consideration the natural features of the land, and 

- Take into consideration existing and potential uses of the land.  

Development Controls 

1. Farm buildings and outbuildings should be clustered in one location on the property.  Where 
possible, this should be close to dwellings, but not where this will result in land use conflict.  

2. Farm buildings and outbuildings are to be sited and orientated to minimise their visual 
dominance and impact on the streetscape.  In particular: 

i) Ridgeline or hilltops locations should be avoided. 

ii) The narrow elevation of the building should face the primary street frontage. 

3. Farm buildings and outbuildings as well as related driveways, manoeuvring areas and filled 
areas are to be positioned on the land so as to minimise the removal of any native vegetation. 

4. Farm Buildings or Outbuildings on properties which contain or are adjacent to a heritage item 
will be assessed on merit. Development applications shall be supported by an assessment 
against clause 5.10 Heritage conservation of the LEP and Part C Chapter 10 Heritage 
conservation of the DCP. 

 



Part D Hawkesbury Development Control Plan 
 

  
Farm Buildings and Outbuildings 8-3 
 

5. Cut and fill for buildings, manoeuvring areas, fill batters and access driveways should be limited 
to a maximum 2 metres of cut and 900mm of fill. (Figure 1) 

6. Farm buildings and outbuildings should not be erected on land having a slope in excess of 
10%. 

7. Farm buildings and outbuildings should be set back a minimum of 40 metres away from any 
watercourse. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Cut and fill 

8.5.2 Building Design and Form 

Objectives 

(a) To encourage attractive developments that blend in with the character of the locality, 
surrounding development and landscaping. 

Development Controls 

1. Roof forms should provide visual relief to the building in order to reduce the building’s bulk. 
Barn style roof forms that are less bulky in appearance are encouraged in rural and 
environmental protection areas. (Figure 2) 

2. Building facades that can be readily viewed from adjacent roads should be articulated with 
suitable features such as windows, awnings and verandahs to minimise their visual bulk. 

 

  
 

Figure 2: Less Bulky Appearance of Barn Style Roof Forms 
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8.5.3 Building materials, finishes and colours 

Objectives 

(a) To ensure that building materials and external finishes of farm buildings and outbuildings do not 
have a significant adverse impact on the visual qualities of the landscape. 

(b) Ensure that the colours used in the construction of farm buildings and outbuildings are 
consistent with the prevailing colours of the locality. 

Development Controls 

1. External materials, finishes and colours should complement and harmonise with the 
surrounding environment and the existing development on the land. 

2. External materials should have non-reflective surfaces.  The use of unpainted metal surfaces 
may be permitted in limited circumstances subject to the size, height, design and location of the 
building.  The use of unpainted zincalume steel is not encouraged. 

3. In rural and environmental protection areas the walls and roof should be of colours primarily 
involving non-urban landscape colours (muted greens and browns).  Bright/stark colours such 
as white, black, blue, yellow or red or variations of these (e.g. cream, grey or orange) are 
generally not acceptable except as a minor detail colour (e.g. gutters) on a structure. 

4. Any part of a building below the 1-in-100 year flood level is to be constructed of flood 
compatible materials. 

8.5.4 Size, Setbacks and Height 

Objectives 

(a) To ensure that the bulk of farm buildings and outbuildings do not visually dominate the 
streetscape and the landscape. 

(b) Ensure that the size of farm buildings and outbuildings is consistent with the intended use and 
the size of the property. 

(c) Farm buildings and outbuildings should not be visually prominent or intrude into the skyline.  

Development Controls 

1. The maximum areas and minimum setback requirements for farm buildings and outbuildings 
are provided under the following tables: 
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Farm Buildings 

Table 1: Sizes and Setbacks for Farm Buildings 

 Any variation to the maximum allowable area for farm buildings will have to be justified in terms the 
use of the building and visual impact of the development. 

2. The maximum height of a farm building is 8m above ground level (existing). 

Outbuildings 

Table 2: Sizes and Setbacks for outbuildings 

Note:  Maximum Allowable Area (m2) is calculated using the cumulative total of the enclosed floor area for farm buildings 

and outbuildings and does not include verandahs, awnings or the like that are open on two or more sides. 

LAND AREA MAX 

ALLOWABLE 

AREA* (m
2
) 

FRONT SETBACK (m) 

(from Primary Rd Frontage) 

SIDE/REAR SETBACK (m) 

<2,000m2  

80 

Behind any existing dwelling or 

10m, whichever is the greater 

Considered on merit of the application 

2,000m2 to <1ha  

110 

Behind any existing dwelling or 

10m, whichever is the greater 

3 

1ha to  <2ha 270 15 5 

2ha to  <4ha 325 20 10 

4ha to  <10ha 450 20 10m to a property boundary or 50m 

(minimum) from a dwelling on an 

adjoining property, whichever is greater 

10ha or greater 600 for first 10ha 

then 25 per every 

hectare thereafter 

20 10m to a property boundary or 50m 

(minimum) from a dwelling on an 

adjoining property, whichever is greater 

LAND AREA MAX 

ALLOWABLE 

AREA (m
2
) 

FRONT SETBACK (m) 

(from Primary Rd Frontage) 

SIDE/REAR SETBACK (m) 

<1,000m2 60 Behind any existing dwelling or 

10m, whichever is the greater 
Considered on merit of the application 

1,000  to < 

4,000m2 

110 Behind any existing dwelling or 

10m, whichever is the greater 

3 

4,000m2 to  <4ha 180 15 5 

4ha to  <10ha 250 20 10 

10ha or greater 325  for first 10ha 

then 25 per every 

hectare thereafter 

20 10m to a property boundary or 50m 

(minimum) from a dwelling on an 

adjoining property, whichever is greater 
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3. The maximum height of an outbuilding with an area equal to or less than 200m2 is 5.5m above 
ground level (existing). The maximum height of ‘Barn style’ outbuildings or outbuildings greater 
than 200m2 is 6.5m above ground level (existing). 

4. Farm buildings and outbuildings that are greater in height than any existing or approved dwelling 
house on the land are discouraged. (Figure 3) 

5. The cumulative area for farm buildings and outbuildings on a single property will be considered 
based on the merits of the proposal. 

6. An open sided verandah or awning of not greater than one third of the area of the proposed farm 
building or outbuilding may be allowed in addition to the above mentioned maximum allowable 
areas. 

7. The total floor area specified for farm buildings and outbuildings does not include second floors 
and Mezzanine floors within a building that complies with the maximum height requirements. 

8. The size, setback and height rules do not apply to existing or replica historic slab barns and the 
building will be assessed based on the merit of the application. (Figure 4) 

 

 
Figure 3: Visual dominance of the shed (on left) due to its excessive height 

 

Figure 4: Slab Barn Style building 
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8.5.5 Landscaping 

Objectives 

To provide attractive landscapes which are consistent with visual landscapes in the locality. 

Development Controls 

1. Screening should be provided around farm buildings and outbuildings to reduce the bulk of the 
building and soften the appearance of the building from any adjoining dwelling, street or property 
boundary. 

2. Plants endemic to the area with suitable fire resistance, heights, coverage and density should be 
chosen. Landscaping shall consist of a mixture of trees, shrubs and ground cover to minimise the 
visual impact of the buildings. 

3. Trees should include species that at maturity have a height above the ridgeline of the proposed 
buildings. 
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1.1 INTRODUCTION 

Kurrajong Heights is an important village in the 
Hawkesbury local government area.  The establishment 
of the village is linked with the discovery of the second 
route over the mountains.  In September 1823, 
Archibald Bell Junior blazed a route which is virtually 
that followed by the Bells Line of Road today.  Many 
legacies of the past are still physically evident in the 
village and tell the story of its evolution.  Such legacies 
contribute to the inherent character and heritage 
significance of the village. 
 
This chapter of the Hawkesbury DCP has been prepared to conserve the character and 
heritage significance of Kurrajong Heights Village and provide an appropriate framework for 
new development.  With careful management, the character and significance of the village can 
be retained and reinforced for the benefit of future generations. 
 
Objectives and rules in this chapter will ensure that new development does not comprise or 
detract from the existing natural or built environment.  Rather that the character and significance 
of the village will be conserved and protected. 
 
The preparation of this chapter of the DCP reinforces Council's commitment to heritage 
conservation not only in Kurrajong Heights Village but also within the wider City.  It is hoped that 
the objectives and guidelines in the plan will foster new development which is compatible in 
scale form and character with the village and its hinterland. 
 
This chapter of the DCP applies to land defined as Kurrajong Heights Village, including  land 
bounded to the south by the church, to the east by properties fronting the Bells Line of Road, to 
the north by Tomah Street and to the west by "Belmore Lodge".  A plan illustrating  land 
encompassed by this chapter appears on the next page. 
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Figure E1.1 Plan of the area 
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1.2 GENERAL PRINCIPLES 

The general principles in relation to development within Kurrajong Heights Village are: 
 

 to manage change in Kurrajong Heights Village via the 
implementation of objectives and guidelines that 
conserve and protect the character and significance of 
not only individual heritage items but that of the wider 
village; 

 to conserve and enhance the visual and environmental 
amenity of Kurrajong Heights Village and its hinterland; 
and 

 to ensure that alterations and extensions to existing 
buildings and new development in Kurrajong Heights 
Village are compatible in scale, form and character with 
the character and significance of the village. 

 

1.3 VILLAGE SETTING AND CONTAINMENT 

Since the 1880's there has been limited growth in Kurrajong Heights Village.  This growth has 
resulted in the village being low scale and set within a landscaped rural/residential setting.  
Significant impressions of the village and its setting are obtained from the Bells Line of Road.  
The location of the village on the main and secondary ridge and its containment by surrounding 
undulating lands and bush can be clearly seen from the Bells Line of Road.  The Bells Line of 
Road and the steepness of the topography reinforce of the containment of the village. 
 

Aims 
 To retain the character and containment of Kurrajong Heights Village within its 

landscape. 
 

Objectives 
 The landscaped setting of the village within its defined topographic space shall be 

retained. 

 Major large scale development will not be supported. 

 Small scale development within the escarpment area shall be designed and constructed 
to blend with the landscape. 
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1.4 VILLAGE CHARACTER 

A number of individual elements contribute to the character of Kurrajong Heights Village.  These 
are: 
 

 individual vernacular nineteenth century buildings with hipped roofs, verandas with 
spaced posts and weatherboard walls; 

 the juxtaposition of vernacular buildings separated by open space; 

 open spaces; 

 exotic planting; 

 bush hinterland; 

 views and vistas; 

 landmarks; and 

 rural and picket fencing. 
 

Aims 
 To conserve and enhance the historic, visual and environmental elements and 

townscape qualities that contribute to the distinctive character of Kurrajong Heights 
Village. 

 

Objectives 
 Conserve sites, buildings, structures and artefacts that contribute to the character and 

significance of the village. 

 Retain the visual amenity of the village. 

 New development shall not interrupt or destroy the setting of buildings, village, skylines, 
townscape details and landmarks.  

 New development shall positively contribute to and reinforce the character of the village.  
Design principles to be addressed in any new development include: 

 relationship to neighbouring buildings; 

 line of vision – skyline and setback; 

 roof form; 

 bulk and scale; 

 windows and doors; 

 verandas; 

 wall and roof finishes; 

 fences; 
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 landscaping; 

 architectural detail; and 

 car accommodation. 

 Fencing should maintain character of existing fencing. 

 Commercial and other advertising signage shall be well located on buildings and 
sympathetic to traditional techniques and styles. 

 

Rules 
(a) Traditional fencing in the village shall be retained, 

repaired or reinstated.  New fencing shall be based on 
traditional designs. 

(b) Open timber picket paling fencing with supporting 
posts shall be provided.  Brick, asbestos cement, 
corrugated iron or cyclone mesh fencing shall not be 
used.  For larger areas, split post and rail should be 
used. 

(c) Signs shall relate to commercial advertising of the 
1850 - 1900 period.  Restoration or reconstruction of 
early signs, where physical evidence exists is 
encouraged.  For authenticity, the most important 
aspects to consider are typeface and location on the 
building. 

(d) Signs that are clear, simple and symmetrical. Upper case lettering located on 
spandrels closing the verandah, horizontal fascia or trimming boards and along the 
outer edge of the verandah facing the street.  Signs are not to be placed on the 
structural elements of a building such as pilasters and architraves, or across the 
country side. 

(e) The number of signs limited for each establishment.  Size of the sign will be 
dependent on its location.  Freestanding signs shall be a maximum of 1.5 metres x 1 
metre. 

(f) Street furniture including litter bins, seats and bus shelters to be consistent with 
village character.  Wherever possible existing low grade and inappropriate street 
furniture shall be replaced with standard street furniture.  New shelters erected 
in the village shall be sympathetic to its character ie. simple hipped galvanised iron 
roof with timber support posts and detailing. 
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Figure E1.2  

 
 
In terms of signs, the National Trust of Australia (Victoria) Technical Bulletin for Lettering and 
Signs on buildings circa 1850 - 1900 advises: 
 
“The most common type faces appear to have been: 

Egyptian (Antique), Ionic (Fat Clarendon) and Grotesque (Sans Serif).  These faces were 
normally based on a square section for each letter and the letters were not compressed in 
bold displays required on the exterior of the building." 

 
The following examples of modern type face are considered appropriate for signage in the 
village: 
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1.5 HERITAGE ITEMS AND NEW DEVELOPMENT 

Many important heritage items are located in Kurrajong Heights Village.  The items include 
simple weatherboard cottages and sandstone and brick buildings.  The items together with their 
curtilages contribute to village character and significance.  It is the character and significance of 
Kurrajong Heights Village which distinguishes it from other villages in Hawkesbury.  In order that 
the inherent character and significance of the village is retained it is essential that new 
development be carefully designed and located. 

 The conservation of items identified in Schedule 1 of the Hawkesbury LEP located in 
the village is encouraged. 

Aims 
 To conserve all the elements which contribute to the character and significance of 

Kurrajong Heights Village and ensure that new development does not compromise its 
integrity. 

 

Objectives 
 The principles of architectural "good manners" should be evident in any new work 

(alterations/additions to existing buildings) and new development.  These principles 
include: 

 relationship to adjoining buildings; 

 line of vision - skyline and setback; 

 roof form; 

 bulk and scale; 

 windows and doors; 
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 verandas; 

 wall and roof finishes; 

 fences; 

 landscaping; 

 architectural detail; and 

 car accommodation. 

 The conservation of items of heritage significance not already identified in the 
Hawkesbury LEP such as buildings, outbuildings, walls, exotic plantings, fencing as 
these items also contribute to the character and significance of the village. 

 Any new work or development must be compatible with and respect the form of existing 
buildings.  The most important aspects of building form include roof type and pitch, 
verandas and spacing of posts and positioning of windows and doors.  By matching sill, 
head, fascia, wall/roof junction heights and lines old and new may be related. 

 

Rules 
(a) Generally new work should be subservient to existing 

work.  Where amenities such as kitchens, bathrooms and 
laundries are required these should be located in 
discreet wings off the original building rather than in 
original building fabric.  This is because the installation 
of kitchen, bathroom and sanitary fixtures and services 
in an original building fabric can severely compromise its 
integrity and should be avoided wherever possible. 

(b) Ensure that exterior building finishes of new work or 
developments are sympathetic to adjoining buildings and 
the character and significance of the village.  Materials 
and finishes which match or approximate the building 
elements of earlier work in size, style and type of finish should be used.  Materials 
are however of lesser importance than form, siting, scale and colour in ensuring 
that new work or development is compatible with and reinforces the character of 
the village.  "Pseudo historic" and "new replica" buildings should be avoided. 

(c) Set new development to a building alignment that allows existing buildings to retain 
their dominance in the village.  New development should thus be set behind the 
building alignment of dominant historic buildings so that the character of street 
facades is not compromised.  The repetition of early fencing on the street facade 
will not only enclose the buildings and reinstate a dominant townscape element but 
also link buildings with the village. 
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1.6 LAND USE 

Land uses in Kurrajong Heights have not significantly changed 
since the evolution of the village.  There has always been a 
concentration of commercial activity in the village as evident 
today.  Past activity was directed towards the provision of 
accommodation, refreshment and stabling for travellers and 
drovers.   
 

Aims 
 To ensure that land uses in Kurrajong Heights Village are compatible with its special 

qualities (in particular character and heritage significance) and accordingly reflect the 
scale of the existing village. 

 

Objectives 
 "Infill" buildings accommodating new commercial activity must incorporate appropriate 

design principles such as: 

 relationship to adjoining buildings; 

 line of vision - skyline and setback; 

 roof form; 

 bulk and scale; 

 windows and doors; 

 verandas; 

 wall and roof finishes; 

 fences; 

 landscaping; 

 architectural detail; and 

 car accommodation. 
 

Rules 
(a) The retention of existing commercial activities located on lands with frontage to 

Warks Hill Road. 
 

1.7 TRAFFIC 

In the past the village of Kurrajong Heights provided a place for drovers to stop and a place 
where travellers could obtain a meal and overnight accommodation.  The Bells Line of Road 
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around which the village lies now, is a main road with increasing volumes of traffic particularly 
heavy vehicles.  Noise, fumes and dust from the traffic intrude into the otherwise quiet village 
setting.  Traffic from the Bells Line of Road impinges on resident and tourist vehicular and 
pedestrian movement in the village.  A lack of provision of functional car parking for commercial 
activities, directional signage and visitor maps indicating major vantage points further compound 
movement problems in the village. 
 

Aims 
 To formulate and implement a coordinated system for vehicular and pedestrian 

movement in and around the village. 
 

Objectives 
 Existing and new commercial development shall provide functional car parking 

commensurate with increased development. 

 Provision of directional signage and visitor map in convenient and safe locations. 
 

Rules 
(a) Assessed on merit. 

 

1.8 COMMERCIAL ACTIVITY AND TOURISM 

Kurrajong Heights Village has a long history of commercial activity and tourism.  Both are 
necessary for the continued economic viability of the village.  Notwithstanding this it is essential 
that any new commercial or tourist activity in the village not compromise its integrity.  The 
location of large scale commercial activity would destroy the character and significance of the 
village.  Such proposals will not be supported. 
 

Aims 
 To promote the special qualities of Kurrajong Heights Village as a means of increasing 

economic viability and tourism. 
 

Objectives 
 The establishment of "tourism" activities sympathetic with the low key nature of the 

village is encouraged. 
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Rules 
(a) The re-establishment of past activities which capitalise on the natural and historic 

character of the village such as "guest house accommodation" and "tea rooms". 

(b) Open spaces used for "visitor purposes" in association with commercial activities. 

(c) Open spaces should be used as outdoor eating places, local produce outdoor 
markets and places to rest or simply view the surroundings. 

 

1.9 CONCLUSION 

The village of Kurrajong Heights retains much of its early 
vernacular architecture and as a consequence has 
inherent character and significance. 
 
As the population of the City grows increased 
development pressure will be placed on Kurrajong 
Heights Village.  Guidelines and objectives outlined in this 
plan will ensure that new development can occur in the 
village without compromise of its special character and 
significance. 
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2.1 INTRODUCTION AND GENERAL PRINCIPLES 

 The Macdonald Valley is an area of considerable natural beauty and historical 
significance, surrounded by national parks.   

 

2.2 SITING 

 Council will not permit development on exposed ridgelines 
nor the laying of slab foundations on steeply sloping ground 
(slopes greater than 10°).  On such slopes, Council will 
approve the construction, (subject to appropriate soil 
stability tests) of split-level or pole homes only.   

 Buildings should be located on natural benches below ridgelines.  On elevated sites 
requiring levelling, Council must be satisfied, (as a result of soil and slope tests), that 
cut-and-fill earthworks will adequately support building foundations.  These prohibitions 
and precautions are aimed at protecting ridgelines, reducing earthworks, and avoiding 
erosion and land slip. 

 

Figure E2.1 Example of Good Hillside Practice on Steep/Unstable Sites 
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Figure E2.2 Example of Poor Hillside Practice 

 
 

 Driveways should follow natural contours to avoid erosion, to minimise visual impact 
and to minimise maintenance costs.  Diversionary spillways or drains must be provided.   

 All buildings should be sited to provide buffer zones and access from all sides in the 
event of fire.   

 In the St Albans village area, buildings should be well clear of boundaries and adjoining 
structures, so sited that vehicle access can be gained, as appropriate, from front or rear 
of allotments. 

 

2.3 BUILDING DESIGN AND MATERIALS 

 New buildings need not follow historic styles and designs.  Council regards innovative 
design, imaginative use of materials, maintenance of a “village” atmosphere, and 
protection of natural beauty, as equally essential and challenging aspects of the 
Macdonald Valley’s special character. 

MACDONALD VALLEY ____________________________________________________________________________________________________________ 

 2–2 



  PART E 
hawkesbury development control plan _______________________________________________________________________________________________  

 Within St Albans village, Council will not approve building of more than two storeys, with 
roof ridges more than 8 metres above natural ground level, or with roofs pitched at less 
than 221/2°.  Elsewhere in the valley, roofs should be gently pitched (12°-21°) rather 
than flat, the increase in exposure to radiation being offset, in the event of bushfire, by 
the creation of an updraft sufficient to carry the fire over the building. Council 
recommends the installation of fixed roof sprinkler systems – this may reduce house 
insurance costs. 

 Throughout the Valley, the preferred roofing material, on aesthetic, fire mitigation, and 
practical (water catchment) grounds, is corrugated iron.  Terra-cotta and cement tiles 
will not be approved on aesthetic grounds, wooden shingles only after review of 
potential fire risks.  All chimneys and flues must be capped. 

 Throughout the Valley, the external walls have traditionally been constructed from 
ironbark slabs, hardwood boards, weatherboard, sandstone, and corrugated iron.  
Council will readily approve sympathetic use of these materials.  The use of other 
materials will be closely scrutinised.  In high fire risk zones, however, the use of timber 
walling may limit the potential for planting trees and shrubs close to a house.  Under- 
floor areas must be fully enclosed by screen-backed lattice or an acceptable alternative;  
exposed timber floor joists must not extend through walls to form external decking ( 
thereby reducing the fire protection afforded by the external walls). 

 Within the village area, windows should be vertical in proportion, total window space 
less than 30% of wall surface, larger glazed areas permissible only if screened by 
verandas.  Elsewhere in the Valley, doorways should be positioned in protected 
elevations, window openings kept to a minimum in exposed elevations.  Council 
recommends that all windows be protected by hinged shutters, and ventilation openings 
screened with metal gauze. 
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3.1 INTRODUCTION 

This chapter aims to provide guidelines and identify the requirements for the development of the 
Grose Wold area.  The chapter also aims to minimise the impact of development on the locality 
in relation to vegetation, scenic quality and water quality and manages the design and 
construction of subdivision in the locality. 

This chapter applies to any parcel of land within the Grose Wold area that was rezoned to Rural 
1(c1) under Amendment 64 to Hawkesbury Local Environmental Plan 1989.  Figure E3.1 Plan 
of the Area shows the land this chapter applies to. 
 

3.2 SITE ANALYSIS 

The first step towards determining the most appropriate development for the site is to undertake 
an detailed site analysis. 
 

Objectives 
 To ensure that development occurs in the most suitable location on the subject land. 

 

Rules 
(a) Preparation of plan drawn to scale showing: 

 Appropriate scale, north point and site area. 
 Location of subject land with respect to adjoining allotments and roads. 
 Location and uses of existing buildings, including sheds, tennis court, horse 

yards. 
 Location of all vegetation, Environmental Constraint Area, watercourses, 

dams, drainage lines, rock outcrops and escarpments. 
 Location of services. 
 Location of access to the site, including any rights of carriageway. 

(b) The site analysis should then identify the following: 
 Plan of proposed subdivision, including access to the proposed lots. 
 Dimensions of the proposed subdivision. 
 Details of any proposed roads, including long section and a cross sectional 

drawing. 
 Building envelope. 
 Details of any associated works such as drainage, earthmoving or fill. 
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Figure E3.1 Plan of the Area 
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Figure E3.2 Gives an example of a detailed site analysis 
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3.3 SUBDIVISION 

Amendment 64 to Hawkesbury LEP rezoned the Grose Wold area to Rural 1(c1) and provided 
for the minimum allotment size for subdivision of 4 hectares.  The plan also "cross hatches" 
some areas with an Environmental Constraint Area (ECA) which provides for the protection of 
threatened vegetation, provides buffer around areas of ecological significance, protect 
environmentally sensitive land areas of high scenic value in the City and restricts development 
on land that is inappropriate for development by reason of its physical characteristics or bushfire 
risk. 
 

Objectives 
 To allow appropriate subdivision within the locality. 

 To create allotments that minimise the impact on vegetation and watercourse. 
 

Rules 
(a) The minimum allotment size for lots zoned Rural 1(c1) is 4 hectares. 

(b) Where the land contains the Environmental Constraint Area a minimum of 1 
hectare must be located outside the Environmental Constraint Area. 

(c) Any Cumberland Plain Woodland and Environmental Constraint Area is to be 
retained as undivided as possible. 

 
Figures 3 and 4 below provide examples of subdivision proposals. 
 
Figure E3.3 Subdivision within the Rural 

1 (c1) Zone 

  

Figure E3.4 Subdivision of Land 
Containing Environmental Constraint 

Area 
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3.4 FLORA AND FAUNA 

Council is aware of the presence of Cumberland Plain Woodland in the Grose Wold area which 
is listed as Endangered Ecological Community under the provisions of the Threatened Species 
Conservation Act 1995.  Other vegetation on the land is also important and should be retained. 
 

Objectives 
 To identify and protect land that contains threatened species, population, endangered 

ecological communities and their habitats. 

 To ensure that development does not have a significant adverse impact on threatened 
species, population, endangered ecological communities and their habitats. 

 To protect riparian vegetation, that is vegetation along drainage lines, watercourses, 
creeks and rivers. 

 

Rules 
(a) Preparation of a fauna and flora report, undertaken by a person or 

recognised competency in the field which includes an assessment 
of: 
 Vegetation on the site. 
 Fauna on the site. 
 Fauna which is likely to inhabit the site. 
 Impact of the proposed development. 
 Suggested methods to minimise the impact of the proposed 

development. 

(b) A fauna and flora assessment may be required to cover the land beyond the 
development site, particularly if establishing the extent of habitat in the area, or 
if the site is part of a natural corridor for flora and fauna. 

(c) If Council is in the opinion that the proposed development is likely to have a 
significant impact in threatened species, population endangered ecological 
communities and their habitats then a Species Impact Statement will be required. 

(d) The flora and fauna assessment should also address the requirements of State 
Environmental Planning Policy 44-Koala Habitats. 

3.5 EFFLUENT DISPOSAL 

Amendment 64 requires a geotechnical assessment to be undertaken to demonstrate the land 
is suitable for the disposal of effluent on site. 
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Objectives 
 To minimise the impact of development on the water quality of the Grose River and its 

tributaries. 

 To protect any vegetation located downstream of the development. 

 To assess the cumulative impact of effluent disposal on vegetation in the locality. 
 

Rules 
(a) Preparation of a geotechnical assessment undertaken by a suitably qualified 

person.  The report will provide the following: 
 Site and soil characteristics determined from a site evaluation. 
 Impact on vegetation located downstream of the proposed development. 
 The cumulative effect on the proposed development and existing on site 

sewage facilities in the locality on the vegetation. 
 Surface water drainage channels. 
 The land application area. 
 Proximity of the land application facilities to surface waters and surface 

water drainage channels in the locality. 
 Separation distance between land application area, property boundaries, 

buildings. 
 Retaining walls, embankments, swimming pools, etc. 
 Reserve application areas/wet weather storage. 
 Area required for dwelling and associated facilities. 
 Provisions of Sydney Regional Environmental Plan No. 20 - Hawkesbury 

Nepean River (2-1997). 

(b) Design of an appropriate system based on the geotechnical assessment and in 
accordance with the Environment and Health Protection Guidelines – On Site 
Sewage Management for Single Households (prepared in 1998 by the Department 
of Local government et al). 

 
Notes: Construction of the effluent disposal system may be required as part of the approved 

subdivision. 
 

3.6 SCENIC QUALITY 

The Grose Wold area is one of high scenic quality and Amendment 64 provides for the 
protection of scenic quality.  The area along the Grose River is located within a regionally 
significant scenic corridor under Sydney Regional Environmental Plan – Hawkesbury Nepean 
River (No. 2 – 1997). 
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Objectives 
 To protect the scenic quality of the area through the control of building materials, 

location of buildings including outbuildings, and height of buildings. 
 

Rules 
(a) Subdivisions and associated building envelopes and roadways 

should be designed to avoid ridge lines. 

(b) Development should be located so as to minimise the impact 
on the natural landscape. 

(c) Construction materials used in the locality should blend in 
with the surrounding natural landscape. 

 
Notes: Scenic quality should be addressed in the Statement of 

Environmental Effects, including reference to the provisions of 
Sydney Regional Environmental Plan – Hawkesbury Nepean 
River (No. 2 – 1997). 
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4.1 INTRODUCTION  

4-1 

This chapter of the DCP relates specifically to the 
development of land at Pitt Town as shown in the locality 
plan as shown in Figure E4.1. 
 
The subdivision and development controls within the chapter 
seek to implement the provisions of the Part 3A Concept Plan 
Approval issued by the Minister for Planning on 10 July 2008 
under the provisions of the Environmental Planning and 
Assessment Act 1979. 
 
The specific requirements set out within this chapter are 
additional to the general development controls and land use-specific development 
controls contained within other parts of the DCP.  If this chapter is inconsistent with 
other parts of the DCP, this Chapter prevails to the extent of the inconsistency. 
 

4.1.1 CONCEPT APPROVALS UNDER PART 3A OF THE EP & 
A ACT 1979 

Development applications affecting land the subject of this chapter are, in addition 
to the relevant provisions of this Development Control Plan, to be assessed with 
respect to relevant provisions and/or commitments contained within any relevant 
concept approval issued under Part 3A of the Environmental Planning and 
Assessment Act 1979. 
 
Development Applications submitted to Council should: 
 

• contain a copy of any relevant Part 3A Notice of Determination and any 
relevant plans/maps; 

• identify any relevant provisions and/or commitments contained within the 
Part 3A approval which affect the land/application; and, 

• provide an explanation as to how the application seeks to comply with these 
provisions and/or commitments. 

4.2 DESIRED CHARACTER 
Pitt Town provides a relaxed and comfortable lifestyle with a semi rural village 
character. New development is to maintain a semi rural village character with 
generous and landscaped building setbacks and open streetscapes within a modified 
grid urban structure. New development will have building designs and materials 
compatible with the semi rural setting and traditional housing forms. The public 
domain is to reinforce the semi rural character of Pitt Town. 
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4.3 GENERAL PRINCIPLES 
The general principles of the subdivision and development controls for Pitt Town set 
out within this chapter are to: 

• to provide a clear planning document that outlines requirements for 
development which meets community expectations and addresses the key 
environmental planning issues of the city; 

• provide a clear framework for subdivision and development; 
• ensure development adopts sound urban design and environmental 

planning practices; 
• ensure the orderly and proper development of the area; 
• ensure that new development embraces water-sensitive urban design 

principles; 
• ensure that new development contributes to the semi rural character; 
• protect and enhance the important cultural heritage values; 
• protect and enhance the important landscape and scenic values; 
• conserve and manage areas of environmental significance; 
• provide adequate physical and community infrastructure; 
• protect the health and safety of existing and future residents; and, 
• ensure development is consistent with Council's adopted sustainability 

principles. 



Hawkesbury Development Control Plan  
 PART E 

  PITT TOWN 

 
 

Figure E4.1 Development Area 
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Subdivision And Development Controls 

The subdivision and development controls for the Pitt Town development area are 
set out below. The subdivision controls relate to the subdivision and use of land 
within the Pitt Town development area and to development within the public domain. 
The development controls relate to private development within lots.  
 

SUBDIVISION CONTROLS 

4.4 LAND USE 

4.4.1 Aims  

 The proposed use of land does not cause unmanageable conflicts. 

 The land proposed for development is suitable for the intended use. 

 There is adequate land set aside within Pitt Town for public purposes to meet the 
needs of the local population. 

4.4.2 Rules 
a) The use of land within Pitt Town must be substantially in accordance with the Pitt 

Town Development Plan presented as Figure E4.2. 
b) A site contamination assessment must accompany development applications for 

subdivision to demonstrate there are no contamination constraints to future 
development. 

4.5 LOT DESIGN 

4.5.1 Aims 

 There is a range of lot sizes available within Pitt Town to encourage a variety of 
housing forms. 

 Most lots are regular-shaped with the lot depth about twice the lot width. 

 Most lots are designed and orientated for good solar access. 

 Lot design considers special opportunities such as significant views.  

 Lots are large enough to protect special natural or cultural features within the lot. 

 Lot sizes are appropriate for the physical characteristics of a particular location. 

 Lot frontages along a street are approximately uniform and maintain a street 
rhythm. 
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Figure E4. 2: Development Plan 
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4.5.2 Rules 
a) Lot design is to generally comply with the Pitt Town 

Development Plan. 
b) The “Statement of Commitments” and approval conditions 

attached to the Minister for Planning determination of the 
Pitt Town Concept Plan (MPA No. 07_0140), dated 10 July 
2008, must be taken into consideration with all 
applications. 

c) Lot design must, in Precincts A1, A2, A3, B, C and E, retain 
historic tree plantings and fence lines as shown in the Pitt 
Town Development Plan. 

d) Lot sizes and frontages must meet the requirements set 
out in Table E4.1 below. The development precincts are 
shown on Figure E4.3. 

 
Table E4. 1: Minimum Lot Sizes and Frontages 

 
Zone Precinct Minimum lot size 

area 
Minimum lot frontage 

Housing A1 550m2 16m 

 A2 650m2 16m 

 A3 750m2 16m 

Rural Housing B 1000m2 18m 

 C 2000m2 28m 

 D 5 lots/ha 25m 

 E 2500m2 34m 

 F 2000m2 25m 

 G 4000m2 40m 

 H 10000m2 35m or 10 for 
battleaxe lots 

 

4.5.3 Development Precinct D - Rules 
a) Lot design must comply with the 5 lots per hectare density control under the 

Hawkesbury Local Environmental Plan 1989. 
b) Lots must be provided with suitable public street frontage and access. 
c) Lot design should have due regard to established lot boundaries and 

development within the precinct. 
d) Lot design should have due regard to existing significant vegetation within the 

precinct. 

PITT TOWN 
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4.5.4 Development Precinct E - Rules 
a) Lots are to be contained within the Rural Housing zone boundary. No part of any 

lot is to extend beyond the zone boundary. 
b) Lots must be provided with suitable public street frontage and access. 
c) Lot design should have due regard to existing windbreak trees and other mature 

vegetation within the precinct. 
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4.5.5 Development Precinct F - Rules 
a) Lots are to be contained within the Rural Housing zone boundary.  No part of any 

lot is to extend beyond the zone boundary. 
b) Lots must be provided with suitable public street frontage and access. 
 

4.5.6 Development Precinct G – Rules 
a) Lots are to be contained within the Rural Housing zone boundary. No part of any 

lot is to extend beyond the zone boundary. 
b) Lots must be provided with suitable public street frontage and access. 
 

4.5.7 Development Precinct H – Rules 
a) Lots are to be contained within the Rural Housing zone boundary. No part of any 

lot is to extend beyond the zone boundary. 
b) Lots must be provided with suitable public street frontage and access. 

4.6 STREET DESIGN 

4-9 

4.6.1 Aims 
 The street design creates a 

rectilinear urban structure 
consistent with the original 
crown land grants in the area. 
 The street design retains the 

boundaries of historic land 
grants and early subdivision. 

 The existing road alignments are retained and extended where feasible. 
 Significant vegetation and historic fence lines are retained within road reserves 

where appropriate. 
 The street scale and design is appropriate for its functional role. 
 An efficient and interconnected road system is established to service the area. 
 Road reserves provide for pedestrian and cyclist movement. 
 A safe and efficient flood evacuation route is available for Pitt Town residents.  

4.6.2 Rules 

a) Street layout must be substantially in accordance with the Pitt Town Development 
Plan. 

b) Significant trees on existing road verges are to be retained within the road 
reserve. 

c) The road hierarchy throughout the development area must comply with Figure 
E4.4. 
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d) The design specifications for roads within the development area set out in Table 
E4.2 below must be met unless the specific requirements set out below state 
otherwise. 

 
Table E4. 2: Road Design Specifications 

Road type Carriageway Footway Road reserve 
Medium collector 11.0m 3.5m 18.0m 
Minor Collector 9.6m 3.5m 16.6m 
Local access road 8.0m 3.5m 15.0m 

 
Note: As per Council’s Section 94 Contributions Plan, Buckingham Street from the 
corner of Bathurst Street to immediately east of the Pitt Town Public School only 
requires a 9.0m carriageway.
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Figure E4. 4: Road Hierarchy 
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4.6.3 Bathurst Street between Buckingham Street and 
Bootles Lane - Rules 

a) The road reserve for this section of Bathurst Street is to be widened to 30 metres 
on its eastern side to incorporate the existing windbreak trees within a 10 metre 
verge. 

b) Vehicle access to lots on the eastern side of Bathurst Street is to be provided 
either from the east or via a 5 metre wide service road between the lots and the 
windbreak trees. 

 

 
Figure E4. 5: Section of Bathurst Street to be Widened 

 
Figure E4. 6: Bathurst Street Design Concept 
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Plate E4. 1: Windbreak Trees along Bathurst Street 

 

4.6.4 Bona Vista Homestead - Rules 
a) The southern curtilage area is to incorporate a 50 metre road reserve that 

connects Amelia Grove to the southern extension of Hawkesbury Street. The road 
reserve is to include a 4 metre footway on the southern side containing the 
historic fence line and a 38 metre area of Cumberland Plain Woodland on the 
northern side. 

b) A 50 metre road reserve is to be provided along the eastern boundary of the 
Bona Vista Homestead site. A 4 metre footway is to be provided on the eastern 
side of the road reserve. A 37.5 metre vegetated area is to be provided on the 
western side of the road reserve that incorporates Cumberland Plain Woodland. 

c) Both the 38m and 37.5m wide strip will be acquired using funds from 
development contributions. 

 

 
Figure E4. 7: Road Reserves around the Bona Vista Homestead Site 
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Figure E4. 8: Road Reserve Design Concepts 
 

 
 

Plate E4. 2: Bona Vista Homestead 
 

4.6.5 Bootles Lane - Rule 
The section of Bootles Lane fronting proposed new lots on one side is to be widened 
on the southern side to a 34 metre wide road reserve as shown on Figure E4.10.  The 
road reserve is to include a 4 metre footway on both sides of an 11 metre wide 
carriageway. A 10 metre verge is to be provided on the southern side of the road 
reserve that incorporates the existing windbreak trees and a 5 metre wide service 
road constructed to the south of the trees to provide street access and frontage to 
proposed lots where required to avoid tree removal for driveway crossovers. 
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Figure E4. 9: Section of Bootles Lane to be widened 

 
 
 

 
 

Figure E4. 10 Bootles Lane Design Concept - 34m Wide SectionFigure 
 
 

4.6.6 Flood Evacuation Route - Rule 
 
The flood evacuation route from Bathurst Street to Old Stock Route Road is to be at a 
minimum height of 17.3 metres AHD, the 1% AEP level. The route will be via Wells 
Street and/or Hall Street, Mitchell Place and Pitt Town Dural Road. Part of these 
works will be funded by way of development contributions. 
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Figure E4. 11: Flood Evacuation Route 
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4.6.7 Development Precinct D - Rules 
a) Any proposed east-west road connections through the precinct should have due 

regard to established lot boundaries and development. 

4.6.8 Development Precinct E - Rules 
a) The road connections through the precinct must be provided substantially in 

accordance with the Pitt Town Development Plan. 
b) The integrity of the existing windbreaks within the precinct is to be maintained. 
c) The windbreak trees will be incorporated within road reserves where possible. A 

4 metre footway or walking trail should extend alongside the windbreak. The 
walking trail should link into the road system through the precinct. 

d) The Hall Street – Redfern Place link road is to be a landscaped boulevard 
incorporating appropriate street trees within the road reserve. 

e) Internal access roads must connect to the Hall Street extension. No connections 
to Cattai Road will be permitted. 

 

4.6.9 Development Precinct F - Rules 
a) The road connections through the precinct must be provided substantially in 

accordance with the Pitt Town Development Plan. 
 

4.6.10 Development Precinct G - Rules 
a) The road connections through the precinct must be provided substantially in 

accordance with the Pitt Town Development Plan. 

4.7 BUS AND CYCLE ROUTES 

4.7.1 Aims 
 Pitt Town is serviced by a local bus route that encourages public transport use 

and reduces the reliance on the private car. The local bus route connects with 
regional bus routes and to Windsor and Mulgrave train stations. 

 Pitt Town is serviced by local cycle paths that help to increase transport choices 
and reduce the reliance on the private car. The local cycle paths connect to the 
regional cycle path network. 

 

4.7.2 Rules 

a) A local bus service is to be provided through the development area when 
feasible.  This service is to be partly funded way of development contributions.  
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4.8 COMMUNITY FACILITIES  

4.8.1 Aims 
 Pitt Town has adequate land and facilities provided for 

community facilities to meet the needs of existing and 
future residents. 

4.8.2 Rules 

a) A community centre is to be provided on the approximately 4000 square metre 
site indicated on the Pitt Town Development Plan by way of development 
contributions. A development plan for the community centre site is to be 
prepared by Council to guide future development. 

b) Pitt Town Public School is to be expanded as indicated on the Pitt Town 
Development Plan. A development plan for the school site is to be prepared to 
guide future development by the Department of Education and Training.  The 
Department is responsible for the acquisition of the site. 

 

 
Figure E4. 12: Community Centre Site & School Site 

 

 
Plate E4. 3: Pitt Town Public School
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4.9 PUBLIC OPEN 
SPACE AND 
RECREATION 

4.9.1 Aims  
 Pitt Town has adequate land set 

aside for the provision of public 
open space and suitable 
recreation facilities to meet the needs of existing and future residents. 

 Recreation facilities and open space areas are designed to provide for multiple 
needs and demands. 

4.9.2 Rules 
a) Public open space must be set aside as indicated on the Pitt Town Development 

Plan. 

4.9.3 “Bona Vista” Park - Rules 
a) A 1.32 hectare park is to be provided next to the northern side of the Bona Vista 

Homestead site on the corner of Johnston Street and the southern extension to 
Hawkesbury Street as indicated on the Pitt Town Development Plan.  This land 
will be acquired by Council using funds raised by way of development 
contributions. 

b) A landscape plan is to be prepared by the developer for the park that includes 
retention of existing vegetation and the historic fencing along Johnston Street. 
The landscape plan should incorporate elements to assist the interpretation of 
the history of Bona Vista and the Pitt Town area. 

 
 

 
Figure E4. 23: Bona Vista Park 
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4.9.4 “Fernadell” Playing Fields - Rules 
a) A 9.84 hectare area between Bootles Lane and Buckingham Street as indicated on 

the Pitt Town Development Plan is to be set aside for public recreation and 
stormwater management purposes.  This land will be acquired by Council using 
funds raised by way of development contributions and Water Management fees.  

b) A management plan is to be prepared by Council for the land to guide future 
development. The management plan must be consistent with the Pitt Town 
Development Plan. 

c) A minimum of three playing fields is to be provided with sufficient parking and 
other ancillary facilities such as a children’s playground and public toilets. 

d) Landscape treatments within the northern part of the site are to be native species 
compatible with the vegetation species found within the vegetated area to the 
north. 

e) The site is to accommodate stormwater management facilities to service the 
development area. 

 

 
 

Figure E4. 34: Fernadell Playing Fields Site 
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4.10 ENVIRONMENTAL PROTECTION 

4.10.1 Aims 
 Areas of recognised environmental significance are protected from further 

development. 
 New development does not have a significant adverse impact on local air quality. 

4.10.2 Rules 

a) Significant existing trees indicated on the Pitt Town Development Plan are to be 
retained within road reserves or proposed lots. 

b) Solid fuel heaters will not be permitted within new developments. 

c) The re-vegetation of the wetlands used for stormwater detention, should be with 
species endemic to the area and that would assist in establishing a wildlife 
corridor, linking the preserved vegetation through to the riparian areas. 

d) Street trees should be species that assist in the establishment of a wildlife 
corridor. 



Hawkesbury Development Control Plan  
PART E 

PITT TOWN 

4.11 HERITAGE CONSERVATION 

4.11.1 Aims 
 Places of recognised heritage significance are retained and 

enhanced. 
 The cultural landscape heritage values of Pitt Town are 

protected. 

4.11.2 Rules 

a) Bona Vista Homestead and associated structures and plantings are to be retained 
as an historic site. The northern curtilage area is to be extended to Johnston 
Street as open space (Bona Vista park). The southern and eastern curtilage areas 
are to be extended and enhanced through widened road reserves and landscape 
treatments within the road reserve. 

b) Historic windbreaks throughout the development area are to be retained within 
road reserves or proposed lots. 

c) Historic lot boundaries that correspond to original land grant boundaries are to 
be retained, where possible, through subdivision of the area consistent with the 
Pitt Town Development Plan. 

d) Historic road alignments (Bathurst Street / Hall Street / Johnston Street / 
Buckingham Street / Bootles Lane / Hawkesbury Street) are to be retained as 
indicated on the Pitt Town Development Plan. 

e) The historic fence lines indicated on the Pitt Town Development Plan are to be 
retained within road reserves or proposed lots. 

f) Other heritage places included on the Heritage Schedule to the Hawkesbury Local 
Environmental Plan 1989 are to be retained. A heritage conservation plan is to be 
prepared for each place to accompany any Development Application lodged for 
these places. 

 

 
Plate E4. 4: Historic Fence Line along Johnston Street 
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4.12 STORMWATER MANAGEMENT  

4.12.1 Aims 
 The amount of stormwater generated within Pitt Town up to the 100 ARI event, 

and discharged to the Hawkesbury-Nepean River System is reduced or not 
increased. 

 The water quality of stormwater discharged up to the 100 ARI event to the 
Hawkesbury-Nepean River System is improved or not worsened. 

 The risk of localised flooding within Pitt Town is minimised and not increased. 

4.12.2 Rules 

a) The sites shown as stormwater basins on the Pitt Town Development Plan Figure 
E4.2, or as shown on a subsequent Council approved/adopted stormwater 
management plan, are to be set aside for stormwater management purposes.  
The land will be acquired when required by Council by using funds from the 
Water Management fees. 

b) The water quality of stormwater discharged to the Hawkesbury-Nepean River 
System must comply with the standards set out in Table E4. 3 below. 

 
Table E4. 3: Water Quality Standards 

 
Pollutant Treatment standard 
Suspended solids 80% retention of the average annual load. 
Total phosphorous 45% retention of the average annual load. 
Total nitrogen 45% retention of the average annual load. 
Litter Retention of litter greater than 50mm for flows 

up to 25% of the 1 year ARI peak flow. 
Coarse sediment Retention of sediment coarser than 0.125mm 

for flows up to 25% of the 1 year ARI peak 
flow. 

Oil and grease In areas with concentrated hydrocarbon 
deposition, no visible oils for flows up to 25% 
of the 1 year ARI peak flow. 

Source: NSW Environment Protection Authority. Managing Urban Stormwater: Council Handbook. November 1997 

c) A stormwater management plan must accompany development applications for 
subdivision and must be substantially consistent with the Pitt Town Development 
Plan. The plan must be consistent with water-sensitive urban design principles. 

d) An erosion and sedimentation management plan must accompany development 
applications for subdivision and must meet the requirements set out in Part C 
Chapter 4. 

e) The stormwater system shall be generally in accordance with the adopted Water 
Management Plan for Pitt Town. 
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4.13 UTILITY SERVICES  

4.13.1 Aims 
 Pitt Town is serviced with essential utility 

services with adequate capacity to meet 
existing and expected future demand. 

 There is adequate land set aside for the provision of essential utility services and 
associated infrastructure. 

 The provision of utility services to Pitt Town is coordinated and integrated into 
common infrastructure corridors. 

 The development of required infrastructure has minimal impact on the visual and 
residential amenity of Pitt Town. 

4.13.2 Rules 

a) Lots must be connected to essential utility services before development can 
proceed.   

b) Pipes and cables associated with water reticulation and sewer rising mains 
through Pitt Town must be underground within road reserves or registered 
easements and within common trenches wherever feasible. 

c) A 6 square metre site is to be set aside within Bona Vista Park for Telstra 
equipment. 

d) A services strategy plan must accompany development applications for 
subdivision and must be consistent with the Pitt Town Development Plan. 

e) Any lot with a dwelling that is more than 45 metres from a street fire hydrant 
must contain a minimum 10 000 litre capacity water storage tank for fire fighting 
purposes. 

f) The sewer system shall be generally in accordance with the adopted Water 
Management Plan for Pitt Town. 
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DEVELOPMENT CONTROLS  

4.14 BUILDING ENVELOPES 

4.14.1 Aims 
 The bulk and scale of new development is consistent with existing development 

within Pitt Town. 
 The height of new buildings is consistent with existing development and privacy 

or solar access conflicts between dwellings are avoided. 
 The size and siting of buildings within lots reinforces the open streetscapes and 

semi rural character of Pitt Town. 
 The size and siting of buildings provides adequate private open space within lots. 
 The siting of buildings ensures that 

special natural or cultural features 
within lots are protected. 

4-25 

4.14.2 Rules 

a) The setback of dwellings from lot 
boundaries must meet the 
requirements set out in Table E4.4 
below unless there are special natural or cultural features within the lot that 
require variations to these requirements. The development precincts are shown 
on Figure E4.3. 
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Table E4. 4: Minimum Building Setback Requirements 

 
Precinct Minimum 

lot size 
area 

Minimum 
front 
setback 

Minimum 
rear 
setback 

Minimum 
side 
setback 

Corner 
lots - 
Minimum 
setback 
of  
secondary 
street 
frontage 

North-south orientated lots 

A 550/650/750 

Dwellings - 
6m with an 
articulation 

zone in 
front of 

dwelling of 
not greater 
than 1.2m 
Garages - 

7m 

4m–550m2 
5m-650 m2 
6-750 m2 

Or 
15% of 

depth of 
lot, 

whichever 
is the 

greater 

1.3m 
minimum. 
Minor 
encroachments 
under eave 
line for 20% of 
overall wall 
length or 
maximum of 
4.5m 

3m with an 
articulation 
zone in 
front of 
dwelling of 
not greater 
than 1.5m 

B 1000 7.5m 

8m 
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

1.5m 
minimum.  
Minor 
encroachments 
under eave 
line for 20% of 
overall wall 
length or 
maximum of 
4.5m 

3.5m with 
an 
articulation 
zone in 
front of 
dwelling of 
not greater 
than 1.5m 

C 2000 9m 

8m,  
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

3m minimum. 
Minor 
encroachments 
under eave 
line for 20% of 
overall wall 
length or 
maximum of 
5.5m  

5m 

D 5 lot/ ha 9m 

8m 
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

3m minimum. 
Minor 
encroachments 
under eave 
line for 20% of 
overall wall 
length or 
maximum of 
5.5m  

5m 
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Precinct Minimum 
lot size 
area 

Minimum 
front 
setback 

Minimum 
rear 
setback 

Minimum 
side 
setback 

Corner 
lots - 
Minimum 
setback 
of  
secondary 
street 
frontage 

E 2500 9m 

8m 
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

3m both sides 5.5m 

F 2000 9m 

8m,  
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

3m minimum. 
Minor 
encroachments 
under eave 
line for 20% of 
overall wall 
length or 
maximum of 
5.5m 

5m 

G 4000m 9m 8m 3m both sides 6.5m 
H 10000m 9m 20m 3m both sides 7m 

East-west orientated lots 

A 550/650/750 

Dwellings - 
6m with an 
articulation 

zone in 
front of 

dwelling of 
not greater 
than 1.2m 
Garages - 

6m 

4m–550m2 
5m-650 m2 
6-750 m2 

Or 
15% of 

depth of 
lot, 

whichever 
is the 

greater 

1.3m 
minimum. 
Minor 
encroachments 
under eave 
line, on 
southern side 
only, for 20% 
of overall wall 
length or 
maximum of 
4.5m 

3m with an 
articulation 
zone in 
front of 
dwelling of 
not greater 
than 1.5m 

B 1000 7.5m 

8m 
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

1.5m 
minimum.  
Minor 
encroachments 
under eave 
line, on 
southern side 
only, for 20% 
of overall wall 
length or 
maximum of 
4.5m 

3.5m with 
an 
articulation 
zone in 
front of 
dwelling of 
not greater 
than 1.5m 
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Precinct Minimum 
lot size 
area 

Minimum 
front 
setback 

Minimum 
rear 
setback 

Minimum 
side 
setback 

Corner 
lots - 
Minimum 
setback 
of  
secondary 
street 
frontage 

C 2000 9m 

8m,  
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

3m minimum. 
Minor 
encroachments 
under eave 
line, on 
southern side 
only, for 20% 
of overall wall 
length or 
maximum of 
5.5m 

5m 

D 5 lot/ ha 9m 

8m 
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

3m minimum. 
Minor 
encroachments 
under eave 
line, on 
southern side 
only, for 20% 
of overall wall 
length or 
maximum of 
5.5m 

5m 

E 2500 9m 

8m 
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

3m both sides 5.5m 

F 2000 9m 

8m,  
or 15% of 
depth of 

lot, 
whichever 

is the 
greater 

3m minimum. 
Minor 
encroachments 
under eave 
line, on 
southern side 
only, for 20% 
of overall wall 
length or 
maximum of 
5.5m 

5m 

G 4000m 9m 8m 3m both sides 6.5m 

H 10000m 9m 20m 3m both sides 7m 

 
Note: An Articulation zone is a notional area projecting 1.5m forward of the front 
building line within which additional, open building elements such as entry features 
and porticos, balconies, decks, verandas, and bay windows may be built. 
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b) Garages may be attached or separate. Garages must be a least 1 metre behind 

the front building line, to be no greater than 50% of the building width and 
designed to minimise visual prominence. Garages and outbuildings may be 
located in the rear and side set backs 

c) Dwellings in all precincts are limited to two storeys. 

d) New buildings that comply with the provisions of Table E4.4: Minimum Building 
Setback Requirements need not comply with the Building Height Plane set out in 
Part D Chapter 1 Clause 1.3. 

e) Total building footprint area must comply with the site coverage requirements 
set out in Table E4.5 below. 

 
Table E4. 5: Maximum Site Coverage 

 
Precinct Minimum lot size 

area 
Maximum site coverage 

A1 550m2 60% 
A2 650m2 60% 
A3 750m2 50% 
B 1000m2 45% 
C 2000m2 30% 
D 5 lot/ ha 40% 
E 2500m2 25% 
F 2000m2 30% 
G 4000m2 

 
20% 

 
 
f) The building form for large houses is to be articulated or broken down to two or 

more buildings that may be interconnected. 
g) Each habitable room in a dwelling erected within Precincts E and F shall have a 

floor level no lower than 18.7m AHD. 
h) Dwellings must address the street frontage with a clearly defined entry (front 

access) facing the street and living areas providing street surveillance.  
i) At least 25% of the private open space must face within 15 degrees of north (See 

Solar Access for Private Open Space Figure below) 
j) Dwellings on lots less than 750m2 must have a minimum private open space area 

of 24m2 with a minimum width of 4m and be no steeper than 1:50.  Dwellings on 
lots greater than 750m2 must also comply with these requirements but the 
private open space must have a minimum of 20% of the site area. 

k) Private open space shall not be located in the front boundary setback 
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Principle 
Private 
Open Space

Living Area

15 Deg 

15 Deg

Figure E4.15  Solar Access for Private Open Space. 
 
 
Note: For the purposes of corner blocks, a secondary street frontage means the 
longest frontage to a street/road where a lot has two of more frontages.  Where a 
corner lot has street/road frontages of equal length, exclusive of any curved 
frontage, one of the frontages shall be nominated as the secondary frontage. 
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Figure E4. 16: Diagrammatic Representation of Setbacks 
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4.15  BUILDING DESIGN  

4.15.1 Aims 
 Building design is compatible with the semi rural 

character of the area and incorporates contemporary 
expressions of design elements characteristic of historic 
development within Pitt Town. 

 Buildings are designed for energy efficiency to reduce 
potable water and electricity use. 

 Buildings are designed to maximise solar access and 
cross-ventilation to internal and external living areas. 

 External fixtures do not detract from the appearance of the building or the 
streetscape. 

4.15.2 Rules  

a) The use of passive solar design elements such as verandas, window shades and 
eaves with at least 450mm overhang is required. 

b) At least one habitable room (other than a bedroom) must face within 15 degrees 
of north.  The habitable room must be provided with a window having an area 
not less than 10% of the floor area of that room. 

c) The use of framed lightweight construction such as posted verandas and roof 
projections should dominate the appearance of buildings from the street. 

d) Within Precinct A, a 1.2 metre articulation zone forward of the front building 
setback is permitted for minor feature elements on the dwelling façade.  
Acceptable building elements within the articulation zone include: 

• entry feature or portico 

• awnings or other features over windows 

• eaves and sun shading structures 

• window box treatment 

• bay windows or similar features 

• balconies, verandas, pergolas or the like 

e) External walls materials are to be limited to weatherboard or plywood sheeting, 
rendered and bagged masonry, stone, glass or metal sheeting.  Face bricks may 
be used provided the colour blends are uniform throughout. 

f) External colours are to be muted earth and bush vegetation tones. Large areas of 
white or primary, vibrant colours are to be avoided. 

g) The visual privacy requirements set out in Part D, Chapter 1, Clause 1.11, must 
be met. 
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h) External fixtures such as solar panels and satellite dishes etc should be designed 
to integrate with the building or should not be visible from the street. 

Note 

Whilst the “Design Guidelines” required by condition B1(b) of the Minister for 
Planning Determination of the Pitt Town Concept Plan (MPA No. 07_0140) dated 10 
July 2008 (prepared by Johnson Property Group, dated 27 August 2008) do not form 
part of this DCP, the applicant must take these into consideration in relation to 
architectural character and external finishes of dwelling structures and submit with 
any Development or Complying Development application an explanation as to how 
the proposal complies, or otherwise, with the Design Guidelines.. 
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4.16.1 Aims 
 Significant existing trees and historic 

windbreaks are retained within the Pitt 
Town landscape. 

 Landscape treatments complement the 
environmental quality of Pitt Town and 
create consistent and attractive 
streetscapes. 

 The amount of hard surfaces is limited to maximise on-site stormwater 
infiltration. 

 Water use for landscaping is minimised through appropriate species selection 
and reticulated town water supply is not required for maintenance of landscaped 
areas. 

4.16.2 Rules 

a) The requirements for landscaped areas set out in Part D Chapter 1 Clause 1.6 
must be met in addition to the requirements set out below. 

b) Existing trees greater than 3 metres high should to be retained within private 
open space areas.  However, if they are to be removed they should be replaced at 
a ratio of 3 to 1. 

c) The historic windbreaks throughout the area that cannot be contained within 
public road reserves must be retained as part of the landscaping within private 
lots. 

d) Native plant species should be used. No invasive exotic species should be 
planted. 

e) The extent of driveways and other hard surfaces is to be minimised. Paving and 
other water-permeable materials should be used. 
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4.17 FENCING 

4.17.1 Aims 
 New boundary fencing (where required) 

reflects the rural character and historic fence 
styles of Pitt Town. 

 New private open space screen fences 
(where required) and pool fences are integrated with the design of buildings on 
the same site. 

4.17.2 Rules  

a) Front boundary fencing must not exceed 1.2 metres in height with preferred 
styles being post and open timber rails or post and wire with top rail. 

b) The integration of trees and natural ground vegetation with the fence line is 
encouraged. 

c) Private open space screen fences and pool fences must not exceed 2.1 metres in 
height are to be constructed of materials that complement the buildings on the 
site. 

d) Side fencing within the front setback area should be of open light weight 
contraction preferably post and open timber rails or post and wire with top rail. 

 

       
Plate E4. 5: Examples of Acceptable Fence Styles 
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5.1 INTRODUCTION 
This chapter aims to provide guidelines and identify the requirements for the Development, as 

defined under the EPA Act 1979, of land generally bounded by Bridge, Macquarie, Ross Streets and 

South Creek, as shown in Figure 5. 1. 
 

Whilst the DCP is to guide future development 

of the site, it is to be read in conjunction with 
the Hawkesbury Local Environmental Plan 

1989 and discussed with Council staff prior to 

embarking on any development proposals for 
the sites encompassed by the chapter. 

 

The chapter is presented in the form of written 
planning document together with sketches, 

diagrams and photographs of both existing and potential future development options.  Whilst there 

is no single correct way to develop the site, it is important to set reasonable parameters to ensure the 
future built environment and uses reflect urban design principles including associated landscaping, 

traffic, parking, etc.  Additionally, it is an important part of the DCP to maintain and improve public 

access along South Creek including a link under Windsor Road.  In this way the historic buildings 
‘Jolly Frog’ and ‘Windsor Toll House’ can be part of an adaptive re-use program befitting their 

heritage importance. 

5.2 GENERAL PRINCIPLES 
The general principles in relationship to development in this precinct are:  

 to ensure that development of the land (as shown in Figure 5. 1) is sympathetic to the heritage 
nature of the site, the locality and Windsor generally; 

 to conserve existing fabric and setting associated with the item of environmental heritage 

‘Windsor Tavern’ (The Jolly Frog Hotel), and ensure that future development maintains an 
appropriate curtilage around the item; 

 to ensure that known or potential archaeological sites and places of Aboriginal history are 

conserved and/or historically documented as appropriate;  

 to ensure that the distribution of uses across the site conforms with the uses shown on the map 

attached to this chapter; 

 to ensure that development of the land maintains or enhances existing residential amenity of 
other land in the locality; and 

 to identify and protect the riparian zone along South Creek. 
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5.3 NEW BUILDINGS 

5.3.1 Aims 
 To ensure that new buildings are sympathetic to the 

heritage nature of the site, whilst at the same time 

creating a new sense of arrival and enclosure for the 
beginning of Macquarie Street. 

5.3.2 Rules 
a) new buildings shall be constructed in the location shown on Figure 5. 1; 

b) shall be a maximum of 2 (two) storeys along Macquarie Street frontage; 

c) have a maximum 3 metre front setback for building on Macquarie Street; 

d) the building envelope may be split into 2 (two), or more buildings to achieve traditional scale; 

e) the roofs must have a minimum of 30 degree pitch and roof forms to be a mixture of hip and 

gable; 

f) buildings must have minimal eaves that are consistent with the heritage character of the locality 

and parapet treatments acceptable; 

g) the roof ridges must be parallel to Macquarie Street; 

h) georgian/Victorian windows proportions will be used on the second floors, with traditional 

window/door trims and detail; 

i) the first (ground) floor shop/display windows may be set back as colonnade or under awning; 

j) there will be boulevarde trees along Macquarie Street frontage, these maybe provided by bank 

guarantee; 

k) the buildings or extensions behind the front buildings must not exceed the height of frontage 
buildings, nor visually break the new built skyline of those buildings as seen from the bridge 

across South Creek; 

l) the external finishes of the new buildings need to complement the heritage character of the 
locality; and 

m) the plant and equipment facilities should not be visible from the main roads. 
 
NB: The following images help illustrate the relationship between the existing and proposed 

building on the site.
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5.4 HERITAGE 

5.4.1 Aims 
 to restore the ‘Jolly Frog’ building, also known as the Windsor Hotel to its appearance in the 

1900’s; 

 to use the curtilage of this building as shown in the map, as an access for heavy vehicle and 
storage of cars; 

 to provide vehicle access and parking to the new building and the Windsor Hotel; and, 

 to ensure that known or potential places of Aboriginal history are conserved and/or historically 
documented as appropriate. 

5.4.2 Rules 
a) the Windsor Hotel shall be restored as close as possible to its appearance as shown in the 

attached Photograph 1; 

 

Photograph 1 - Podesta's Hotel, Bridge Street, Windsor in 1956 
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b) The restoration can be achieved by at least the: 

i. re-instatement of 2-storey verandahs; 
ii. replacement of windows to match original; and 

iii. the introduction of traditional street furniture to provide safety along Bridge Street frontage 

e.g. bollards and chairs. 

c) the non-sympathetic additions at the rear of the building as shown in Photograph 2, shall be 

removed; 

d) a Conservation Plan will submitted with any development of the site; 

e) the adopted Conservation Plan will set out a timetable of the restoration of the "Jolly Frog" 

building; 

 

Photograph 2 - Rear of the Jolly Frog Hotel in Bridge Street, Windsor in 2005 

 

f) the building can be adapted to a new use, provided it meets the requirements of the 

Hawkesbury Local Environmental Plan 1989, and the adopted Conservation Plan; 

g) a storage of motor vehicle within the area shown in Figure 5.1 that is also zoned 6(c) Open 

Space - Private Recreation can only occur subject to the restoration of the Jolly Frog; 

h) any structure over the storage area whether it is lightweight or rigid shall have a roof form that 
compliments the heritage forms in the area unless it is used for landscaping; 

i) prior to the commencement of any construction work or activity that may disturb the soil on Lot 

1 DP 87858, Lot 2 DP 713080 and Lot 3 DP 515413 an Aboriginal cultural heritage assessment 
is to be undertaken; and 

j) a ‘right of way’ is to be given in favour of Hawkesbury City Council, to gain access to the creek 

bank from Bridge Street for the purpose of maintenance of the Open Space land along the 
South Creek. 
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5.5 LAND USE 

5.5.1 Aims 
 To ensure that the distribution of land uses shown in the map, is implemented. 

5.5.2 Rules 
a) all new commercial buildings shall have commercial floor space at or above 14.3m AHD; 

b) the lower levels shown to the northern boundary of the heritage item can be used for access 

and parking requirements; 

c) all other commercial buildings will be located at levels above 14.3 in AHD; 

d) the pattern of land use shall generally comply with these shown in Figure 5. 1; 

e) all dependent uses such as commercial buildings and their carpark, or commercial use and their 
stock storage shall be consolidated into one land parcel or have appropriate legal access 

established; and 

f) There shall be no filling of the site below the 14.3m level unless it is 
with approval. 

5.6 TRAFFIC 

5.6.1 Aims 
 To allow the commercial use of the site to proceed whilst removing 

the heavy traffic flows of the adjacent roads. 

5.6.2 Rules 
a) all vehicle entry and exit to the site shall be limited to those shown in Figure 5. 1; 

b) all heavy vehicle entry and exit shall be off Bridge Street, as shown on Figure 5. 1; 

c) sufficient room shall be maintained to manoeuvre all forms of heavy vehicles using the site, so 

they can enter and leave whilst travelling in a forward direction; 

d) the surface of the manoeuvring area shall be treated in a surface that can withstand its use 

whilst not causing erosion of the site and consistent with the heritage nature of the locality; and 

e) the manoeuvring area shall be constructed in accordance with the AUSROADS standards. 
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5.7 LANDSCAPING 

5.7.1 Aims 
 to protect and enhance the views to the site from the main roads; 

 to ensure that South Creek’s banks are stabilised and re-planted; and 

 to provide a backdrop and setting for the development of the site. 

5.7.2 Rules 
a) A landscape plan prepared in accordance with the Landscaping Chapter shall be submitted to 

accompany any application to develop the site; 

b) The areas shown as ‘landscaping’ on the map shall be planted in accordance with an approved 

plan which will: 

i) provide a backdrop and setting for the development; 

ii) will ensure the stabilisation of the site’s steeper levels to prevent erosion; 

iii) compliment the restoration of the banks of South Creek; 

c) the area’s shown as ‘open space’ shall be transferred to Council’s ownership;  

d) the ‘garden’ corner of Bridge and Macquarie Streets, shall be landscaped to compliment the 

adjacent heritage building and any new building; 

e) an assessment of existing flora and fauna attributes of the riparian zone is to be provided with 

an appropriate protective zone identified; and 

f) A proposed restoration plan for the riparian zone is to be provided. Restoration plans will need 
to consider weed management issues particularly for any noxious weeds.  If W1 Noxious 

Weeds are to be removed for destruction a permit is required from DPI. 

5.8 FLOODING 

5.8.1 Aims 
 To ensure the site can withstand flooding whilst retaining the integrity of the buildings and 

landscaping. 

5.8.2 Rules 
a) A flood management plan shall be prepared that ensures that all users and vehicles are 

removed from the low lying area before they are inundated, and that: 

i) there is an ‘off-site’ storage area available for use in times of flooding; 

ii) there is sufficient time after a flood warning is given to evacuate the site; and 

iii) that any new buildings are designed to be inundated and withstand the forces of 

floodwater that will be applied to them. 
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Notes: 

b) Any works that may impact on fish passage or harm of marine vegetation should be referred to 

DPI Fisheries for advice.  The DPI encourages the maintenance of riparian vegetation for 
fisheries habitat and for reducing nutrients and sediment entering waterways. 
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WINDSOR DISTRICT BAPTIST 
CHURCH SITE 

739 - 741 GEORGE STREET, SOUTH WINDSOR 

Windsor District Baptist Church Site 1 
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7.1 INTRODUCTION 
This chapter provides objectives and development controls for the development of Lots 1 and 2 
DP1148514, 739 – 741 George Street, South Windsor known as the Windsor District Baptist Church 
site. 

The site has an area of approximately 6 hectares, and is located on the northern corner of the 
intersection of Richmond Road, Blacktown Road and George Street, Windsor.  The site is generally 
triangular in shape with a south-western frontage to Blacktown Road, a south-eastern frontage to 
George Street and a north-northeastern boundary which adjoins a property currently used for a 
service station.  A small north-western boundary adjoins Rickabys Creek.  The site and surrounds is 
shown in Figure 1 below. 

 
Figure 1: Subject site and surrounds 

 
Source:  Google Earth 

The site is highly visible from the major junction of Blacktown Road and George Street and denotes 
the entry to the City of Hawkesbury on approach along Blacktown Road when travelling northwest.  
The site forms an important gateway as one key entry to the City of Hawkesbury. 

George Street is the main route linking Windsor and Blacktown Road and is part of the main traffic 
route from Windsor to Penrith.  Blacktown Road serves as a main route linking Blacktown and 
Richmond.  Hence the site is situated on a number of major traffic routes for the Hawkesbury LGA. 

Lot 1 DP 1148514, 739 George Street is occupied by a church and associated outbuildings and it is 
anticipated that these will remain and continue in operation. 

Windsor District Baptist Church Site 3 
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Other limited commercial development adjoins the site such as service station and landscape 
supplies.  The site forms part of a small precinct that can provide services to both local residents 
and large volumes of travelling motorists who may be travelling either to or through the area. 
 
 

7.2 DESIRED FUTURE DEVELOPMENT 
New development on Lot 2 DP 1148514, 741 George Street site will need to be compatible with the 
operations of the Church and land uses on neighbouring properties and given the site’s high visibility 
future development will need to be of an appropriate quality considering the location of the site. 

Future development should promote the present rural character and also recognise the gateway 
location of the site at the juncture of Blacktown Road and George Street as an entry point to the 
Hawkesbury LGA.  Development should encourage a suitable rural character utilising materials and 
styles reflective of rural buildings and building styles within the Hawkesbury LGA. The scale of 
buildings should also reflect and be appropriate for a rural setting. 

At present the site generally has an open rural quality with a combination of flatter grasslands 
(approximately two thirds of the site) and some limited areas of woodlands. The visual character of 
being an open site with some screened views through the site should be maintained.  Future 
development should generally be located in the existing grasslands and flatter areas with areas of 
woodland being retained.  It is important that a high quality landscape character on the street 
frontage is maintained and enhanced with some open vistas of the site.  Good quality endemic 
landscape should be provided along the street frontages. 

The site offers significant advantages and opportunities to cater for travelling motorists and also for 
promoting employment in the Hawkesbury LGA.  It provides a suitable potential location for tourist 
information as well as other tourist or promotional services for the LGA area with excellent access.  
Importantly being at a significant road junction at the entry to the Hawkesbury LGA it provides a 
natural place for travellers to rest, resupply and to orientate their travels.  Preferred development will 
relate to uses that offer community services or are accessible by the public and which are 
compatible with the balance of the site being continued to be used by the Church. 

The Church currently has a peak carparking demand on a Sunday when it holds worship services 
but generally lower carparking demands during normal trading hours. The potential sharing of 
carparking and management of carparking will be an important consideration in any future 
development of the site.  Appropriate access to the Church’s portion of the site from George Street 
is also necessary. 
 
 

7.3 OBJECTIVES 
The primary objectives of this chapter are: 

 
a) to ensure that any future development incorporates and reflects sound urban design principles 

and is compatible with neighbouring land uses and the desired future character of the area 

b) to minimise the impact of the development on the Windsor District Baptist Church and its 
operation on the land 

c) to retain and enhance the existing streetscape 

Windsor District Baptist Church Site 4 
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d) to minimise any impact on existing flora and fauna on the site 

e) provide appropriate framework to enable orderly development on the land 

 
 

7.4 DEVELOPMENT CONTROLS 
This chapter sets out specific requirements for development of the site.  These requirements are 
additional to the general development controls and land use-specific development controls 
contained within other parts of the DCP.  If this chapter is inconsistent with other parts of the DCP, 
this Chapter prevails to the extent of the inconsistency.  Figure 2 illustrates some of the 
development controls of this chapter. 
 
 

7.4.1 BUILDING DESIGN AND LOCATION 
 
OBJECTIVES 
 
a) To encourage innovative designs and development that is responsive to the site attributes, 

sympathetic to the existing streetscape and consistent with the desired future development of 
the site 

b) To ensure that development will not detrimentally affect the amenity of land owners/occupiers 
in the locality 

 
DEVELOPMENT CONTROLS 
 
1. Buildings are to be appropriately designed and located in order to: 

a. facilitate development of the site as a gateway to the Hawkesbury and compliment the 
existing rural character of the locality 

b. minimise adverse operation or visual impacts on the Church 

2. External materials, finishes and colours should be compatible with the surrounding 
environment and the existing development on the land 

3. Long blank walls should be avoided, and alignment of new buildings should be articulated, 
presenting an interesting and varied façade to the street frontages and other visually significant 
elevations 

4. The bulk and scale of buildings should harmonise with the surrounding development and the 
existing rural character of the locality 

5. Pitch roof forms for new buildings are encouraged to maintain and enhance the existing 
character of the locality 

6. Plant and equipment facilities should not be visible from George Street or Blacktown Road 

Windsor District Baptist Church Site 5 
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7. Where practicable, the existing screened views of the Church from Blacktown Road and 
George Streets should be retained through appropriate separation of new buildings or the 
introduction of open space areas between buildings 

 

7.4.2 BUILDING HEIGHT 
 
OBJECTIVES 
 
a) To ensure the height of new development is not excessive and is sympathetic to the local 

context 

 
DEVELOPMENT CONTROLS 
 
1. The height of any building on the land shall not exceed 10 metres above existing ground level 

 

7.4.3 SETBACKS 
 
OBJECTIVES 
 
a) To establish, maintain or enhance attractive streetscapes and safer roadways with adequate 

sightlines 

b) To maximise the opportunity to retain and reinforce mature vegetation 

 
DEVELOPMENT CONTROLS 
 
1. The minimum front building setback to Blacktown Road and George Street (exclusive of any 

land required for road widening) is 15 metres. 

2. The setback area is to be used only for landscaping and associated landscaping structures, 
direct vehicular and pedestrian access to the site, and the placement of one (1) multi-tenant 
sign per street frontage located near the entry/exit points 

 

7.4.4 PARKING AND ACCESS  
 
OBJECTIVES 
 
a) To ensure adequate onsite parking is available to occupants and visitors 

b) To ensure safe, efficient and effective vehicular and pedestrian access arrangement to and 
from the development 

 

Windsor District Baptist Church Site 6 
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DEVELOPMENT CONTROLS 
 
1. Only one left-in/left-out entry/exit point to and from the site on George Street near or at the 

intersection of George Street/Thorley Street is permitted 

2. Only one left-in/left-out entry/exit point to and from the site on Blacktown Road near or at the 
intersection of Bennett Road/Blacktown Road is permitted 

3. An internal access road is to be provided on Lot 2 DP 1148514 near or adjacent to the 
common boundary of Lots 1 and 2.  This access is to be shared by both Lots.  The service 
road is to make allowance for connection with a possible future service road on the property to 
the north of the site. 

4. A pedestrian crossing on George Street it to be provided incorporating such design features as 
agreed by the Council and RTA, near the entry/exit point to the site or near Thorley Street 

5. A 2.5m wide shared pedestrian and cycleway on the eastern side of George Street between 
Thorley Street and Colonial Drive, Bligh Park is to be provided incorporating such design 
features as agreed by the Council and RTA 

 

7.4.5 LANDSCAPING AND FENCING 
 
OBJECTIVES 
 
a) To protect and enhance the views and vistas to and from the site when viewed from George 

Street and the corner of George Street and Blacktown Road 

b) To retain and enhance the existing streetscape and soften bulk and scale of the development 

c) To protect any significant vegetation and encourage additional significant vegetation within the 
site 

 
DEVELOPMENT CONTROLS 
 
1. The front setback areas to George Street and Blacktown Road are to revegetated with 

Cumberland Plain Woodland species in order to enhance the existing streetscape whilst 
maintaining visual linkages to and from the site when viewed from George Street and the 
corner of George Street and Blacktown Road 

2. The areas of Cumberland Plain Woodland should be retained and incorporated into the 
landscaping provided on the site 

3. Only open style post and rail or post and wire strand fencing is permitted on street frontages. 
This is to maintain existing visual links and views to and from the site 
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7.4.6 SIGNAGE 
 
OBJECTIVES 
 
a) To encourage well designed and well located signage that compliments the streetscape 

b) To provide an opportunity to adequately and appropriately advertise an approved use/activity 
of any premises 

c) To avoid visual clutter through the proliferation of signs 

 
DEVELOPMENT CONTROLS 
 
1. Signage is to comply with the requirements set out in the Section 3.2 Signs in Commercial and 

Industrial Zones of Chapter 3 – ‘Signs’, Part C of this DCP 

2. Only one (1) multi-tenant sign per street frontage is permitted.  The sign is to be located near 
the entry/exit points and shall not be greater than 6 metres in height 

 
 

7.4.7 OPEN STORAGE AREAS  
 
OBJECTIVES 
 
a) To provide adequate areas for storage 

b) To ensure outdoor storage areas do not detract from the appearance of the area 

 
DEVELOPMENT CONTROLS 
 
1. Open storage areas are to be screened from the George Street and Blacktown Road and 

adjoining land by screen walls or other approved measures 

2. Storage areas are to be located behind the building line 
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8.0 INTRODUCTION 

This chapter applies to development on land known as “Redbank” at North Richmond consisting of Lot 72 DP 1187236, 124 

Grose Vale Road, North Richmond; Lot 73 DP 1187236, 26 Arthur Phillip Drive North Richmond;  Lot 74 DP 1187236, 96 

Grose Vale Road, North Richmond and Lot 274 DP 1156792, 28 Arthur Phillip Drive, North Richmond.  

The land has an area of 179.2ha, and predominantly consists of cleared undulating land with a central saddle running 

approximately east-west creating two distinct valleys. The land is located on the northern side of Grose Vale Road and, 

immediately to the west of the North Richmond residential area and Peel Park, east of the Belmont Grove rural residential 

area, and south of Redbank Creek.  The site and surrounds is shown in Figures 8.1 and 8.2 below. 

 

 

 

Figure 8.1 - Location Map 
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Figure 8.2 - Subject Site and Surrounds 

 

The land varies in height from approximately 60-90m AHD along Grose Vale Road down to Redbank Creek at 

approximately 20-40m AHD and, it varies in slopes from reasonably flat terrain to land in excess of 15%.  

The land is above the 1 in 100 year Hawkesbury River flood event level and a small part of the land (generally within the 

confines of the Redbank Creek riparian area) is below the Hawkesbury River Probable Maximum Flood Level.  

The land contains some larger stands of remnant vegetation and creek lines which contain threatened ecological 

communities and threatened fauna and habitat resources. The land has been previously used for grazing and contains 11 

dams which are a part of a former demonstration/experimental Keyline irrigation system development by P. A. Yeomans in 

the early 1950s.  

The land contains remnants of the former Richmond to Kurrajong railway line in the form of two culverts and the path of the 

former railway line is apparent.   

Part of the site is located on the former property ‘Yobarnie’ site which as of 8 March 2013 is subject to heritage listing under 

the State Heritage Register of the Heritage Act 1977 (see Figure 8.2). Yobarnie is of heritage significance as it is where the 

Yeomans’ Keyline system of agriculture was first developed, trialled and demonstrated. In accordance with the Heritage 

Council endorsed Heritage Conservation Management Plan (CMP) dated 27 March 2013, the significance of the site does 

not warrant the system’s complete reconstruction. Rather, robust and meaningful interpretation of the site and Keyline is 
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crucial to the retention of significance in the context of development. In particular, it is not imperative that the system 

operate as originally intended, rather than, it be apparent how it did. To achieve this outcome, this part of the DCP 

incorporates the recommendations of the CMP. 

Associated with the State Heritage Register listing for Yobarnie are the following exemptions for works requiring Heritage 

Council of NSW approval under Section 57(1) of the Heritage Act 1977: 

1. All Standard Exemptions  

2. Future development:  

(i) Development that is specified as exempt development or complying development in State Environmental 

Policy (Exempt and Complying Development Codes) 2008 provided it is also in accordance with a site 

specific Development Control Plan endorsed by the Heritage Council of NSW and a Masterplan for the 

site endorsed by the Heritage Council of NSW.  

(ii) Development carried out generally in accordance with any site specific Development Control Plan 

endorsed by the Heritage Council of NSW.  

3. Maintenance of dedicated open space:  

General maintenance and repair by Hawkesbury City Council for:  

(i) tree surgery where considered necessary for the health of a tree; 

(ii) removal or pruning of trees considered a danger to the public or staff; 

(iii) minor works to reduce risks to public safety; 

(iv) repair of damage caused by erosion and implementation of erosion control measures; and  

(v) routine horticultural maintenance, including lawn mowing, cultivation and pruning.  

4. Maintenance and repair of infrastructure  

Maintenance and repair by Hawkesbury Council of existing roads, paths, fences, gates, sporting amenities, 

drains, water reticulation facilities and other utilities. This exemption does not apply to excavation, unless 

Council can demonstrate the subject site is previously disturbed or comprises previous fill.  

5. Temporary uses  

Erection and dismantling by Hawkesbury Council of temporary structures, signs, crowd control barriers, 

banners, stages, lighting and sound, and public address equipment associated with special events, sporting 

activities and functions held on Council land. This exemption does not apply to excavation, unless Council can 

demonstrate the subject site is previously disturbed or comprises previous fill. 
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In summary Exemption 2 means that provided a development is in accordance with a Heritage Council of NSW endorsed site 

specific DCP and, if required, endorsed Masterplan for the site, the development does not require approval from the 

Heritage Council under the provisions of Section 57(1) of the Heritage Act 1977. 

 

8.1 DESIRED FUTURE CHARACTER 

The vision for Redbank at North Richmond is to be a sustainable and innovative residential community that responds to its 

unique heritage setting on the site of the original Yeomans’ Keyline system of agriculture (see Figures 8.3 and 8.7). 

Extensive, connected areas of public open space, being the parklands are to incorporate Keyline and City Forest principles 

and establish a distinct sense of place that creates a feeling of a community in an expansive open space/parkland setting. In 

particular, the Keyline elements are to be retained, adapted, and interpreted as appropriate and made a significant feature 

of the community. 

Water is to be made a distinct feature of Redbank at North Richmond. Heritage elements including dams are to be retained 

or adapted, water is to be maintained high in the landscape and an integrated runoff management system incorporating 

best practice water sensitive urban design is to be provided in the public domain, including open spaces and streets. 

Redbank at North Richmond is targeting the incorporation of smaller lots and areas of small scale attached housing. The 

residential community is to be supported by a small neighbourhood centre that provides for a range of local retail, 

commercial and community facilities.  
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Figure 8.3 - Vision Plan 
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8.2 OBJECTIVES  

The primary objectives of this chapter are to: 

(a) Provide appropriate framework to guide future development of Redbank at North Richmond to enable a 

sustainable and innovative residential community that responds to its unique heritage context on the land, and 

is compatible with the surrounding development. 

(b) To encourage energy efficient, cost effective and functional housing and ancillary development that is pleasant 

to live in. 

(c) To ensure development that will respond to the land attributes and not detrimentally affect the amenity of the 

locality. 

(d) To protect any significant vegetation and encourage additional significant vegetation within the land.   

(e) To provide a variety of lot sizes and housing types to promote housing choice. 

(f) To create a permeable, interconnected street network and encourage the use of sustainable transport options 

such as public transport, walking and cycling. 

(g) To integrate heritage and water cycle management in the open space network and to have regard to P.A 

Yeomans’ Keyline System.  

(h) To respond to the dominant topography and natural landscape features, in particular ridges, valleys and 

waterways, both internal to the site and in the broader surrounds. 

(i) To provide an extensive, connected, diverse and multi- functional open space network. 

(j) To make water a dominant landscape feature, including the retention and enhancement of existing riparian 

corridors, and improve water and soil quality throughout Redbank at North Richmond. 

(k) To provide opportunities for community interaction across a broad spectrum of the local community. 

8.3 DEVELOPMENT CONTROLS 

This chapter sets out specific development controls for development of the land.  These development controls are 

additional to the general development controls and land-use specific development controls within other parts of the DCP. If 

this chapter is inconsistent with other parts of the DCP, this chapter prevails to the extent of the inconsistency. 

8.3.1 DEVELOPMENT PRECINCTS  

Objectives: 

(a) To create a sense of place comprised of distinct neighbourhoods that respond to the dominant natural 

landscape features of the site, in particular dominant ridges and valleys. 

Development Controls 

1. Future development and use of the five precincts identified within the land as shown in Figure 8.4 should be 

consistent with respective precinct characteristics identified in Table 1 below:  
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Figure 8.4 - Proposed Precincts 
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Table 8-1: Precinct Characteristics 

Precinct Key characteristics 

Southern valley 
 

 

 

• Prevailing west to east precinct orientation 
• Open space focus in the centre of the valley 
• Suburban character comprising single, detached houses 

located on lots predominantly approaching 450m2 or greater 
• Smaller lots and areas of medium density housing provided 

in locations as per zoning 
• Contains the neighbourhood centre which provides for the 

day to day convenience needs of the community and 
includes: 
o an area of medium density housing in a village like 

character 
o shops, cafes and restaurants 
o indoor and outdoor community gathering space 

including a multi- function room  
• The neighbourhood centre is integrated with and provides 

strong connections to the adjoining public open space and 
water-body 

• Several small parks and play spaces 
• Large areas of informal parkland and open space providing 

pedestrian connectivity throughout the valley 
• Open space areas encompassing the historical features of the 

Redbank property 

Central valley 

 

 

• Prevailing south-west to north-east precinct orientation 
• Focussed on open space in the centre of the valley 
• Suburban character comprising single, detached houses 

located on lots predominantly approaching 450m2 or greater 
• Large areas of informal parkland and open space providing 

pedestrian connectivity throughout the valley 
• The north eastern end of the valley connects directly to Peel 

Park and Redbank Creek 
• Peel Park contains several sporting facilities 
• Open space areas encompassing the historical features of the 

Redbank property 
• Walking trails along Redbank Creek 
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Precinct Key characteristics 

Northern valley 

 

 

• Broad open valley with northern precinct  aspect sloping 
towards Redbank Creek 

• Suburban character comprising single, detached houses 
located on lots predominantly approaching 450m2 or greater 

• Open space areas will have an informal and naturalistic 
character providing pedestrian and ecological connectivity 
throughout the valley 

• Open space areas encompassing the historical features of the 
Redbank property 

• Walking trails along Redbank Creek 
 

Rural valley 

 

 

• Undulating, elevated land with a generally northern precinct 
aspect sloping towards Redbank Creek 

• A distinct north, south valley falling into Redbank Creek 
• Large blocks that accommodate generously sized houses 

with generous setbacks and private open space on blocks 
along with special design requirements provide a distinct 
open space, rural character 

• Minimum lot size is 1,500m2, with a greater average lot size  
• Fencing is typically specific  types of post and rail fencing 
• The precinct incorporates areas of remnant Cumberland 

Plain Woodland and River Flat Eucalypt Forest  
• The existing dam in the lower part of the precinct is retained 
• Large areas of informal parkland and open space providing 

pedestrian and ecological connectivity throughout the valley 
• Open space areas encompassing the heritage features of the 

Redbank property 
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Precinct Key characteristics 

Eastern Valley 

 

 

• Smaller precinct directly adjacent existing North Richmond 
and Grose Vale Road 

• Undulating land with a generally northern aspect sloping 
towards Redbank Creek 

• Suburban character comprising single, detached houses 
located on lots predominantly approaching 450m2 or greater 

• Smaller lots and areas of medium density housing provided 
in locations as per zoning 

• Open space areas will have an informal and naturalistic 
character providing pedestrian and ecological connectivity 
throughout the valley    

 

  

 
Redbank at North Richmond  11 
 



Part E Hawkesbury Development Control Plan 2002 
 

 
8.3.2 SUBDIVISION  

Objectives 

(a) To ensure that development occurs in a co-ordinated manner consistent with the vision. 

(b) To ensure key features are delivered whilst providing flexibility as to the final layout and design. 

Development Controls 

1. Development is to be generally in accordance with the Development Plan at Figure 8.5.  Where variations are 

proposed, applicants are to provide a written justification in accordance with the requirements of Part A 

Chapter 1 Section 1.7 of the DCP.  The justification is to also explain why the variation is needed and 

demonstrate how the desired future character and general objectives of this chapter are to be achieved. 

Notes 

(i) Development includes subdivision; lot, road and drainage works; open space; proposed water bodies and 

keyline element corridor. 

(ii) Key features are the keyline elements, the principal roads, key nodes, view corridors, heritage interpretation 

centre and signage. 

(iii) The keyline elements are those heritage components being retained, adapted or interpreted in the proposed 

urban landscape being the combination of swale, significant tree in the swale (along with the dual use 

pedestrian/cycle path) connecting retained/adapted dams and new water bodies. 
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Figure 8.5 - Development Plan  
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8.3.3 HERITAGE CONSERVATION  

Introduction 

The Keyline system is a system of soil development and water management principles that provide for the development of 

farm and grazing landscapes, and more broadly, sustainable water management in the urban environment. Its primary aim 

is the development of better soil structure, increased soil fertility and greater actual depth of fertile soil.  

The Keyline concept determines that there is a “keypoint” in the valley of a landscape which marks the point where the 

relationship changes between the upper and narrower slopes of the valley and the lower flatter slopes. The “keyline” then 

forms a contour in both directions from this point, lying at right angles to the slope of the land, and as the slope changes 

direction, the contour lines curve and turn. This keyline forms the basis for landscape planning, including the placement of 

the homestead or farm buildings, placement of roads, dam sites, irrigation channels and tree plantings.  The result is an 

integrated system of farm dams, feeder and irrigation drains to create a constantly moist and aerated soil climate, which 

promotes soil improvement. 

Dams are then located to enable the farmer to use gravity to provide water under pressure, with the dams of greatest value 

being in the higher areas, allowing irrigation of the lower pastures. Dams are interconnected by a system of feeder and 

irrigation drains and spillways that channel run off to lower dams in the system (feeder drains) and irrigate pastures 

(irrigation drains). The landscape of Yobarnie made it possible to have two chains of dams at Keyline levels, with a third low 

level chain, starting at the Redbank Creek (thus using water which originates from outside the site and pumped up to the 

higher dams) with the lower dams positioned where excess water would leave the site.  

The retention and correct positioning of trees is also an important part of the Keyline philosophy and timber clearing is 

planned to derive the greatest benefit from trees, for the whole of the farm. Typically there is a keyline tree corridor strip 

running below the keyline which forms a permanent guide for keyline cultivation.  

Out of the original 16 keyline dams, 3 are part of a separate site (Peel property) and 2 were removed as part of earlier 

subdivisions to the former Yobarnie. Keyline at Redbank is to be demonstrated in the retention/interpretation of remnant 

dams (9 dams) and the interpreted feeder and irrigation drains to become the Keyline Elements Corridor. 

Objectives 

(a) To retain, adapt or interpret the significant history of the site, in particular the Keyline system. 

(b) To incorporate City Forest and Keyline principles into the site, including: 

i. maximising water retention high in the land and in the soil 

ii. division of land into zones determined by gravity flowing water lines 

iii. principal roads are generally located along crest lines 

iv. provision being made for healthy landscaped environmental zones in the Keyline Elements 

Corridor and RE1 Public Recreation zoned land 
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v. retention or adaptation of dams along with interpretation of existing dams to become new 

waterbodies 

vi. maintaining connectivity between dams to reflect the Keyline 

(c) To be responsive to significant aspects of the natural topography and landform.  

(d) To retain key views and vistas. 

Development Controls 

1. Significant elements of the Keyline system, including dams, irrigation and feeder drains are to be retained, 

adapted or interpreted and incorporated into the public open space and water management systems. 

2. The Keyline is defined as a central landscape feature of the site, with accessibility being provided through its 

inclusion in public open space and its visual prominence reinforced by distinct tree planting. 

3. Dams and new waterbodies are to be incorporated in public open space and are key elements within the 

overall water management network for the site. 

4. Of the 16 original dams constructed as part of the Yobarnie sketch, there are 11 dams remaining and 9 of those 

dams are within the Redbank DCP area, as indicated on Figure 8.9.  Existing dams should be retained. Dams 

may be reconstructed as water-bodies (permanent or semi-permanent) where it is necessary to meet public 

health and safety requirements. Where dams are proposed be removed the following information is to be 

provided for consideration by Council: 

i. the reasons for removal of the dam 

ii. an assessment of the heritage significance of the dam and impact of its removal with respect to 

the findings and recommendations of the “Yobarnie” Conservation Management Plan (CMP) 

iii. options that have been explored for the retention or reconstruction of the dam. 

5. Permanent and semi-permanent water-bodies are to be created to maintain water high in the catchment, with 

linkages to the prominent keyline elements via the open space focal points. 

6. The heritage significance of the site is to be interpreted within the open spaces and heritage interpretation 

nodes as identified in Figure 8.6.  A heritage interpretation strategy aligned with the Conservation 

Management Plan (CMP) for “Yobarnie” must be prepared by a qualified heritage consultant for Council 

approval, prior to its implementation.  In addition to interpretive devices within nodes and open spaces, the 

strategy shall incorporate the retention of selected physical elements in the landscape, including minimal 

modification to the landform whilst still maintaining view lines and dominant landform features. 

7. View corridors are to be  provided as follows: 

i. View corridor ‘A’ providing a view from Grose Vale Road down along the open space 

corridor and above residential areas to the neighbourhood centre and adjoining public 

open space and water-body 

 
Redbank at North Richmond  15 
 



Part E Hawkesbury Development Control Plan 2002 
 

 
ii. View corridor ‘B1 and B2’ providing a view from the upper reaches of the southern valley, 

down along the open space corridor to the neighbourhood centre and adjoining public 

open space and waterbody 

iii. View corridor ‘C1 and C2’ providing a view from the local park, down along the open space 

corridor to Peel Park and the adjoining dam 

iv. View corridor ‘D1 and D2’ providing a view from the local park containing Cumberland Plain 

Woodland (CPW), down along the open space corridor to the dam 

v. View corridor ‘E1’ providing a view from the open space corridor between the rural valley 

and northern valley to Peel Farm. 

8. Rainfall and stormwater is to be retained where possible across the site through the retention, adaptation and 

interpretation of heritage features, including existing dams as retained dams and suitable reconstructed new 

water bodies through the retention, adaption or interpretation of Yeomans’ elements. 

9. Indigenous heritage as shown are to be protected and retained in public ownership, and where 

appropriate, opportunities are provided for their interpretation. 

10. Indigenous heritage sites are to be managed in accordance with the relevant provisions of National Parks and 

Wildlife Act 1974 and Heritage Act 1977. An indigenous heritage management plan, prepared by a suitably 

qualified heritage consultant, it is be submitted to Council for consideration demonstrating how the sites as 

shown on Figure 8.6 or any other unrecorded sites are to be investigated, retained, interpreted, salvaged or 

destroyed. 

11. The design (civil and landscape) needs to address slope and subsequent lot size and configuration due to the 

sites’ topography and its historical reference to Yeomans’ elements. 
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Figure 8.6 - Heritage Plan  
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Figure 8.7 – Keyline Corridor Overlay on Yeomans Sketch from CMP 
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Keyline Element Corridor Trees 

The Keyline is to be identified in the landscape by signature tree species plantings of endemic native vegetation.  An 

indicative species list can be obtained from Council and is to be used when preparing development applications for 

subdivision.  Tree species selection is to be based on: 

• ability to withstand harsh urban conditions 

• the provision of adequate soil volume to support tree root growth 

• the long term survival and sustainability 

• the character of the site 

Adequate soil volume is to be achieved by reinstating an appropriate depth of uncompacted topsoil to the verge and 

building setback zones.  This will provide adequate aeration, hydration and nutrients to support the long term growth 

and survival of trees.  Under these circumstances, tree roots will less likely grow towards infrastructure and building 

zones to search for air, water and nutrients.  Furthermore, zones external to the verge and building setback areas are 

composed of highly compacted sub base and foundations, which are poor conditions for tree root growth.  

In addition, the keyline corridor tree is to be placed in a shallow swale that interprets two of the original keyline elements 

being the feeder and irrigation drains. 
 

8.3.4 OPEN SPACE 

Objectives 

(a) To provide a diverse, multi- functional and connected open space network that includes opportunities for 

passive and active recreation, environmental protection, heritage protection and collection and treatment of 

stormwater. 

(b) To encompass to the historic features of Yeomans’ land and water management practices. 

(c) To retain, modify and adopt the features of Yeomans’ elements, in particular the waterbodies and the Keyline, 

as focal points for the open space network. 

(d) To incorporate and express environmentally sensitive water management systems for the development. 

(e) To reinstate deep top soil and demonstrate passive rainfall collection and conveyance as an interpretation of 

Yeomans’ principals. 

Development Controls 

1. The open space network is to be provided generally in accordance with the Voluntary Planning Agreement 

(VPA), the Conservation Management Plan (CMP), Hawkesbury City Council Planning and Design Guidelines 

Stage 2 of HCC Regional Open Space Strategy (ROSS), Figure 8.8 and Table 8.2. 
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2. The open space areas are to predominantly be open grassland, in keeping with the rural heritage of 

Redbank.  The areas close to Redbank Creek and the area of remnant Cumberland Plain Woodland are to 

include endemic native vegetation. Away from Redbank Creek, small disbursed groupings of native and exotic 

vegetation in keeping with the broader North Richmond area and the farming heritage of Redbank are to be 

provided. 

3. Street trees are to enhance the visual and sensorial amenity of Redbank’s streetscapes and be able to 

withstand urban limitations and sustain healthy growth within the proposed verge conditions. 

4. A concept landscape plan is to be provided with development applications for subdivision.  An indicative 

species list of endemic native vegetation can be obtained from Council and is to be used when preparing the 

concept landscape plan. 
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Figure 8.8 - Interpretive Open Space Embellishment Plan 
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Table 8.2: Interpretive Open Space Embellishment Plan 
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Ref # Description Indicative Facilities 
1 ●  ● ●  ●  ●  Existing waterbody modified and retained 

Heritage/Environmental interpretive information 
2   ● ● ●     Remnant Cumberland Plain Woodland 

Pedestrian paths and interpretive information 
Environmental protection, revegetation/regeneration 

3   ●   ●    Pocket park within passive open space incorporating: 
Seating/Shelters 
Historical and environmental interpretive information 

4   ● ●  ● ●   Keyline linear corridor 
Passive open space feature representing the keyline and 
incorporating: 
Heritage interpretive information, 
Pedestrian and bicycle paths. 
Providing connectivity and a “green” link between numerous small 
parks and larger areas of open space 

5   ● ●  ● ● ●  Local park and playground within passive open space incorporating: 
Seating/Shelters/Lookout point 
Grassy kick-about area 
Heritage interpretive information 
Pedestrian and bicycle paths 

6 ●  ● ●   ●  ●  Passive open space incorporating: 
Seating 
Grassy kick-about area 
Heritage/Environmental interpretive information 
Pedestrian and bicycle paths 

7   ●   ●  ●  Local park and playground within passive open space incorporating: 
Seating/Shelters 
Grassy kick-about area 
Heritage interpretive information  
Pedestrian and bicycle paths 

8 ●  ● ●      Passive open space providing connectivity and a “green” link between 
small parks and larger areas of open space  
Pedestrian paths 

9 ●  ●   ●  ● ● Community centre adjacent a local park set in passive open space. 
A regional destination for the broader community providing a range of 
recreational opportunities including: 
Playground 
Boardwalks 
Grassy kick-about area 
Seating/Shelters/Picnic/BBQ 
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Ref # Description Indicative Facilities 
Heritage interpretive node 
Car parking and bus stop 
Pedestrian and bicycle paths 

10 ●  ● ●  ●    Playground 
Seating/Shelters 
Heritage interpretive information  
Pedestrian and bicycle paths 

11  ● ● ●      Existing Peel Park - Primarily for active recreation 
Catering to district catchment with: 
Sportsfield, hardcourts 
Training and informal kick-about areas 
Off-leash dog walking 
BMX track 
Seating/Shelters/Picnic 
Heritage/Environmental interpretive information 
Car parking and bus stop 
Pedestrian and bicycle paths 

12   ● ● ● ●  ●  Redbank Creek Riparian Corridor 
Revegetated or regenerated with pockets of informal recreation 
opportunities including: 
Seating/Shelters 
Grassy kick-about area 
Heritage/Environmental interpretive information 
Pedestrian and bicycle paths 

13   ●   ●    Pocket park within passive open space incorporating: 
Seating/Shelters 
Grassy kick-about area   
Heritage interpretive information  
Pedestrian and bicycle paths 

 

8.3.5 WATER MANAGEMENT  

Objectives 

(a) To ensure no net increase in discharge to Redbank Creek . 

(b) To improve waterway health, slow the conveyance of water across the site, improve the quality and regulate 

the quantity of stormwater discharge into Redbank Creek through Water Sensitive Urban Design (WSUD) 

initiatives. 
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(c) To provide a water management network that integrates with the broader objectives of the open space 

network. 

(d) To retain, modify and adapt existing Yeomans’ Keyline elements, in particular waterbodies and the Keyline, as 

focal points for the open space network. 

(e) To use water as a key landscape feature and incorporate the key elements of Yeomans’ Keyline elements  within 

the water management network. 

(f) To retain a quantifiable amount of stormwater prior to discharge to Redbank Creek. 

Development Controls 

1. Post development flows from the site shall not exceed the pre-development flows for all storms from the 1 in 1 

year ARI to the 1 in 100 ARI storm. 

2. Selected (see Figure 8.9) existing dams are to be retained or adapted to become feature water-bodies, or 

removed.  The specific dams are to be confirmed with the development application process.  Suitable 

documentation reviewing dams from the perspectives of safety, heritage, public health, public and private 

property risk, environmental risk and engineering standards and on-going serviceability (maintenance) is to be 

submitted with relevant development applications. 

3. High retention of water in the ground is to be facilitated and a vegetated landscape character is to be created 

through the establishment of a connected keyline linear corridor and waterbody network. 

4. The Yeomans’ feeder and irrigation drains are to be represented through capture of stormwater from frequent 

rainfall events in the Keyline Element Corridor by the swale. 

5. Rainfall is to be retained on site where possible for re-use through improved groundwater retention. The water 

management network is to include: 

i. dams to be retained , modified or adapted to become  permanent water bodies, 

ii. bio-retention basins 

iii. gross pollutant traps 

iv. dry basins 

v. swales and rain gardens 

6. Development Applications for subdivision are to include measures for: 

i. street level treatment 

ii. sub-catchment treatment 

iii. overall site catchment/s treatment 

7. The following environment targets  are to be met via the implementation of the water cycle network shown 

in Figure 8.10: 

• Gross pollutants (GP) – 90% retention of the average annual load (>5mm) 

• Suspended solids (TSS) – 85% retention of the average annual load 

• Total Phosphorous (TP) – 65% retention of average annual load 
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• Total Nitrogen (TN) – 45% retention of average annual load  

(Source: NSW Department of Environment and Climate Change, Environmental Targets 2007) 

8. Where lots front grass swales and on site disposal of stormwater is not appropriate, suitable surface 

drainage outlets into the swale are to be provided prior to the issuing of a Subdivision Certificate.  Details of 

the proposed surface outlets are to be provided with relevant development applications. 

9. Where required, piped and sealed driveway crossings for large lot residential lots are to be provided prior 

to the issuing of a Subdivision Certificate.  Crossings are to ensure the integrity of the waterway area and 

protect the swale from vehicle damage.  Details of proposed crossings are to be provided with relevant 

development applications. 
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Figure 8.9 – Proposed Dam and Water bodies Network 
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Figure 8.10 – Water Cycle Plan 
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8.3.6 ENVIRONMENTAL MANAGEMENT 

Objectives 

(a) To protect significant existing vegetation. 

(b) To protect and enhance riparian corridors for the following purposes: 

i. water conveyance 

ii. water quality 

iii. protection of significant vegetation 

iv. wildlife movement/habitat 

v. visual amenity 

vi. low impact recreation activities such as pedestrian and cyclist paths 

(c) To mitigate bush fire risk to provide an appropriate level of personal and property safety on private land. 

(d) To plant vegetation in the public open space and the street networks to contribute to sense of place and 

character. 

Development Controls 

1. Cumberland Plain Woodland (identified both at a state and federal level as Critically Endangered Ecological 

Community) as indicatively shown in Figure 8.11 is to be protected and located within public open space 

wherever possible.  

2. River Flat Eucalyptus Forest (identified as an Endangered Ecological Community) is to be protected and 

located ideally within a riparian open space corridor or alternatively within a large lot residential area 

wherever possible. 

3. Approval must be obtained for the removal of any Endangered Ecological Communities as required by the 

relevant legislation including the Threatened Species Conservation Act 1995 and will need to be considered  

through due process (e.g. via biodiversity offsets). 

i. the applicant must demonstrate that the objectives have been achieved through a Flora and 

Fauna Assessment prepared in accordance with the Threatened Biodiversity Survey and 

Assessment Guidelines – Guidelines for Developments and Activities Working Draft (DEC 2004) 

ii. the applicant must demonstrate that the objectives have been achieved through a Biodiversity 

Management Strategy and Landscape Plan that will protect, manage and where appropriate 

promote the recovery of threatened species, populations and ecological communities and 

their habitats on the subject property. 

iii. the applicant is to submit these management strategies and landscape plans with 

development applications for subdivisions and open space works 

4. Riparian zones are to be provided generally in accordance with Figure 8.11. 

5. Treatments to Redbank Creek are to be provided generally in accordance with Figures 8.17 to 8.20. 
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6. Waterbody edges and rain garden are to be generally in accordance with Figures 8.12 to 8.16. 

7. Vegetation is to be planted in accordance with Figure 8.8 and comprise predominantly endemic native 

species in public open space. 

8. Vegetation management strategies and landscape plans are to be prepared for Cumberland Plain 

Woodland, River Flat Eucalyptus Forest and the Redbank Creek Riparian Corridor addressing the 

maintenance and conservation of heritage and environmental aspects of the area.  These strategies and 

plans are to be submitted at the time of lodging a development application for subdivision or open space 

works.  The identified areas indicatively shown on Figure 8.11 of remnant Cumberland Plain Woodland, 

River Flat Eucalyptus Forest and the Redbank Creek Riparian Corridor are to remain as soft landscaping 

areas with the predominant appearance being of a natural setting managed consistent with Council’s Plan 

of Management for ‘natural areas’.  In order to reduce visual intrusion into natural settings, playground 

equipment, retaining walls (greater than 0.5m), service structures or towers and the like are to be located 

away from identified areas indicatively shown on Figure 8.11 of remnant Cumberland Plain Woodland, 

River Flat Eucalyptus Forest and the Redbank Creek Riparian Corridor. 
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Figure 8.11 – Environmental Constraints 
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Waterbody Edge Treatment 

The ‘water edge sections’ highlight various edge treatments for the interface between waterbody and open space or public 

domain.  These ‘interfaces’ generally occur within the RE1 Public Recreation zoning, with the exception of the B1 

Neighbourhood Centre zoning where the waterbody abuts the neighbourhood centre promenade.  These variations in edge 

treatments allow for flexibility in response to existing and proposed site specificities when designing the interface between 

land and water. 

 

 

Figure 8.12 - Water Edge Sections 
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Waterbody Edge Treatment 

The ‘water edge sections’ highlight various edge treatments for the interface between waterbody and open space or public 

domain.  These ‘interfaces’ generally occur within the RE1 Public Recreation zoning, with the exception of the B1 

Neighbourhood Centre zoning where the waterbody abuts the neighbourhood centre promenade.  These variations in edge 

treatments allow for flexibility in response to existing and proposed site specificities when designing the interface between 

land and water. 

 

 

Figure 8.13 - Water Edge Sections 
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Waterbody Edge Treatment 

The ‘water edge sections’ highlight various edge treatments for the interface between waterbody and open space or public 

domain.  These ‘interfaces’ generally occur within the RE1 Public Recreation zoning, with the exception of the B1 

Neighbourhood Centre zoning where the waterbody abuts the neighbourhood centre promenade.  These variations in edge 

treatments allow for flexibility in response to existing and proposed site specificities when designing the interface between 

land and water. 

 

 

 

Figure 8.14 - Water Edge Sections 
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Rain Garden (Bio Retention) Sections 

These sections highlight several scenarios for bio retention occurring within RE1 Public Recreation zoning.  Generally, a rain 

garden can be planted or grassed and allow for extended detention during rain events.  The peripheral landscape can also 

be planted or grassed with falls toward the rain garden. 

 

 

Figure 8.15 - Rain Garden Sections 
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Rain Garden (Bio Retention) Sections 

These sections highlight several scenarios for bio retention occurring within the RE1 Public Recreation zoning.  Generally, a 

rain garden can be planted or grassed and allow for extended detention during rain events.  The peripheral landscape can 

also be planted or grassed with falls toward the rain garden. 

 

 

 

Figure 8.16 - Rain Garden Sections 
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Riparian Corridor - R5 Large Lot Residential Zoning 

The following sections address the Redbank Creek Riparian Corridor in relation to R5 Large Lot Residential zoning.  They 

highlight the extents of the Vegetated Riparian Zone (VRZ).  

 

 

Figure 8.17 - Riparian Corridor –  

R5 Large Lot Residential zoning 
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Riparian Corridor – R2 Low Density Residential and RE1 Public Recreation Zonings 

The following sections address the Redbank Creek Riparian Corridor in relation to R2 Low Density Residential and RE1 Public 

Recreation zonings.  They highlight the extents of the Vegetated Riparian Zone (VRZ).  

 

 

 

Figure 8.18 - Riparian Corridor –  

R2 Low Density Residential +  

RE1 Public Recreation zonings 
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Riparian Corridor - RE1 Public Recreation Zoning 

The following sections address Riparian Corridors within the RE1 Public Recreation zoning and adjacent to the R2 Low 

Density Residential zoning.  They highlight the extents of the Vegetated Riparian Zone (VRZ). 

 

 

 

Figure 8.19 - Riparian Corridor – 

RE1 Public Recreation zoning 
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Riparian Corridor – RE1 Public Recreation Zoning 

The following sections address Riparian Corridors within the RE1 Public Recreation zoning and adjacent to R2 Low Density 

Residential zoning.  They highlight the extents of the Vegetated Riparian Zone (VRZ). 

 

 

 

Figure 8.20 - Riparian Corridor –  

RE1 Public Recreation Corridor 
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8.3.7 MOVEMENT NETWORK 

Objectives 

(a) To create multi- functional streets that provide for the safe and efficient movement of vehicles, pedestrians and 

cyclists and include on-street car parking where appropriate. 

(b) To create a distinct sense of place that responds to topography, natural landscape features and significant 

elements of the Yeomans’ system. 

(c) To create a connected and permeable street network that integrates with the surrounding street network. 

(d) To incorporate water cycle management into streets. 

(e) To provide for and encourage more sustainable modes of movement, including public transport, walking and 

cycling. 

(f) To enable convenient, safe and comfortable walking and cycling through a connected network of on-street and 

off-street pedestrian and cycle paths that links the neighbourhood centre, Peel Park and all other public open 

space and all residential areas. 

Development Controls 

Street Network 

1. The higher-order street network is to be provided generally in accordance with Figure 8.22. 

2. Streets are designed generally in accordance with Figure 8.23 through to Figure 8.49. It is not intended that 

these figures address all road configurations, special consideration may need to be given to other road 

configurations such as laneways and access ways. The characteristics and requirements for other roads will be 

assessed on merit as part of any relevant development application. The options shown for road design in these 

figures may be considered as a variation to the Road Alignment requirements of Appendix E of the DCP.  Any 

other variations will need to address relevant provisions of the endorsed Conservation Management Plan and 

the following criteria: 

i. adequate manoeuvring for vehicles including commercial, service and emergency vehicles 

ii. adequate on-street parking 

iii. footpath provision on at least one side of the street 

iv. cycleway provision 

A lot layout and driveway location plan is to accompany the variation request and development application and 

demonstrate the abovementioned items can be achieved. 

3. No direct vehicle vehicular access of an individual lot is permitted to or from Grose Vale Road. 
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4. The Entry Drive and Collector roads are to provide a distinctly rural character and an historic sense of place at 

the entry from Grose Vale Road.   Any landscape treatment including signage, fencing, gates, statues, lighting 

and walls are to be: 

i. local rural identity in character 

ii. a natural landscape style that is responsive to and reflective of the heritage and rural values of the 

setting rather than a formal or feature garden bed style 

iii. primarily natural colours (e.g. earth tones) and materials such as timber 

iv. of robust design, durable  materials and treatments e.g. resistant to weather and graffiti 

v. a design that integrates local natural, agricultural or site references in any public art elements 

vi. of low height and scale and have simple lines, textures and treatments 

5. To accompany any development application for an entry treatment, a landscape design plan shall be prepared 

for Council’s approval to show plan and section drawings of the existing features of the site at the same scale 

as the site plan and address the items in Development Control 4 above. 

6. Prior to construction of the Entry Drive and Collector roads, a landscape management plan shall be prepared 

for Council’s approval to show how the landscape treatment will be implemented and maintained for the first 

12 months after planting.  The management plan is to include site specific details to address: 

i. Weed control and management  

ii. Root and drip line protection during construction and other measures in accordance with 

Australian Standard AS 4970-2009 - Protection of trees on development sites. 

iii. Suitable alternate replacement species for long term management 

7. On completion of the landscaping works, prior to handover of any land to Council a landscape certification shall 

be provided by a landscape architect together with an implementation report to Council. This will provide 

written certification that the works have been completed in accordance with any relevant approval (e.g. DA or 

CC) and address the items in Development Controls 4 and 5 above. 

8. The Entry Drive is to be aligned to create a view corridor to the neighbourhood centre and adjoining public 

open space and waterbody. 

9. The Collector Roads are to be aligned to create a view corridor from Grose Vale Road through the site to the 

central linear park, neighbourhood centre and its adjoining waterbody. 

10. Water sensitive urban design is to be incorporated within identified streets, in particular keyline verges, to 

capture and infiltrate stormwater. 

11. Where bordering public open space, streets are to maximise opportunities for pedestrian and cyclist access and 

casual surveillance. 

12. Street furniture is to include seating in conjunction with street lighting and lighting of selected adjacent open 

space areas is to enhance the attractiveness, comfort and safety of streets and adjacent areas. 
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13. Street trees are to be provided on all streets and: 

i. reinforce the street hierarchy and create distinct places 

ii. comprise a co-ordinated palette of climatically responsive, robust and low-maintenance 

species 

iii. are to be planted in a co-ordinated, regularly spaced and formalised manner. 

Mobility - Pedestrian and Cycle Network 

14. Footpaths and dual use pedestrian cycle paths are to be provided on both sides of all roads where there are 

frontages to houses or other buildings and on street frontages to the Neighbourhood Centre, with footpaths or 

dual use pedestrian cycle path to be provided on a minimum of one side of all roads where there are frontage 

to houses or other buildings.  However, within the ‘rural valley’ precinct no footpaths are required to be 

provided. 

15. Pedestrian and cycle paths are to be located and designed to suit the Vision Plan (Figure 8.3) and Figure 8.21 

providing connectivity between pedestrian paths within Redbank generally, and the dual use pedestrian/cycle 

paths along the Keyline Elements Corridor within the site. 

16. The use of roundabouts is generally not supported unless intersections are designed to provide an emphasis on 

pedestrian friendly design.  Pedestrian refuges and crossing points are to align with pedestrian desire lines and 

bus stops. 

Mobility - Bus Network 

17. A bus network is to be provided generally in accordance with Figure 8.21. 

18. Bus stops are to be located within the neighbourhood centre and generally to serve 400m walking catchments. 

19. Bus stops are to be located and designed to be: 

i. easily accessible and highly visible from the street network 

ii. integrated with the pedestrian and cycle network 

iii. provided with facilities appropriate to their forecast usage (e.g. lighting and signage, and 

shelters and seating) 
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Figure 8.21 Public Transport and Cycleway Plan 
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Figure 8.22 - Street Hierarchy Plan 

Typical Entry Drive 

Typical Collector 

Typical Access/Local 

Typical Rural 

Keyline Road 
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Verge Variations - Footpath 

These verge variations show four (4) different arrangements for footpath, grass and trees in relation to the kerb.  Verges 

with footpaths are to be 4.5m wide and verges without footpaths are to be 3.5m wide.  These variations allow for flexibility 

in the design of road verges in response to existing and proposed site specificities. 

 

 

 

Figure 8.23 - Verge Variations - Footpath 
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Variations – Grading 

These verge variations include four (4) options addressing steeply sloping roads and two (2) options with allowances for 

Water Sensitive Urban Design (WSUD) swales within the verge. 

 

 

 

Figure 8.24 - Verge Variations – Grading 

 

  

 
Redbank at North Richmond  46 
 



Part E Hawkesbury Development Control Plan 2002 
 

 
Driveways - Typical Treatment 

Driveways will typically transition across front property boundaries into road reserves.  The driveway treatment within 

residential lots is to be selected by the owner.  The footpath or shared path is to be clearly defined with a continuous typical 

treatment of broom finished concrete without tooled margins.  The driveway and layback extending to the carriageway is to 

be in accordance with Council’s Driveway Specification. 

 

 

 

 

 

Figure 8.25 - Driveways – Typical Treatment 
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Road With One-Way Cross-Fall 

Roads located on sloping sites with a kerb-to-kerb one-way cross-fall will require a kerb and gutter on the lower edge only.  

The higher edge shall be an upstand kerb. 

 

 

 

Figure 8.26 – Road with one-way cross-fall 
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13m Access Street (where street serves less than 10 properties) 

Access streets are the smallest proposed streets.  At 13m wide, these streets cater for low traffic volume with a 6m wide 

carriageway allowing for two vehicles to pass side-by-side.  Verges are to be 3.5m wide with grass and trees centrally 

located.  Access roads occur within the R2 Low Density Residential and R3 Medium Density Residential zoning. 

 

 

 

Figure 8.27 – 13M Access Street 
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Access Street With Footpath (where street serves less than 10 properties) 

This street type is essentially the same as the 13m Access Street but is 1m wider to accommodate a target grass area width 

even with a 1.2-1.5 footpath being included.   

 

 

 

 

Figure 8.28 – 13M Access Street with Footpath 
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16m Local Street 

Local streets are average-size streets proposed for local residential use.  At 16m wide, these streets cater for medium traffic 

volume with an 8m wide carriageway allowing for two vehicles to pass side-by-side and an additional parked vehicle.  Verges 

are to be 3.5m wide with grass and tree only and 4.5m wide with paved footpath, tree and grass.  Local streets occur within 

the R2 Low Density Residential and R3 Medium Density Residential zoning. 

 

 

 

Figure 8.29 - 16M Local Street 
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Local Street Variation - Adjacent To Open Space 

Local streets adjacent to open space zoning are 14m wide, maintaining an 8m wide carriageway and one 4.5m wide 

verge with or without paved footpath, tree and grass.  The verge adjacent to open space is only 1.5m wide to allow for 

street lighting, otherwise creating easy access and open vistas to parklands.  This type of local street occurs within the 

R2 Low Density Residential and R3 Medium Density Residential zoning. 

 

 

 

Figure 8.30 - Local Street Variation 
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Street Adjacent Neighbouring Development  

This street is proposed as the interface between the R2 – Low Density Residential Area and the existing Seniors Living 

Development which also is of an R3 zoning. It provides for a widened verge at the interface corridor. 

 

 

 

Figure 8.31 – Street adjoining  

Seniors Living Development 
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Local Street Variation - Within Transmission Line Easement (on-street parking) 

Local streets which are proposed along the existing transmission line are to be dual carriageway, each at 3m wide.  A 

14m wide median strip is to act as a buffer and base for the transmission line power poles, with car parking located on 

both sides of the median strip.  Verges are to be 5.0m wide and extend beyond the 30m easement to allow for a buffer 

and tree zone.  This type of local street occurs within the R2 Low Density Residential zoning. 

 

 

 

Figure 8.32 - Local Street Variation 
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Local Street Variation - Within Transmission Line Easement (No Parking) 

Local streets which are proposed along the existing transmission line are to be dual carriageway, each at 3m wide.  

There will be no on-street parking in this option. A 19m wide median strip is to act as a buffer and base for the 

transmission line power poles. Verges are to be 5.0m wide and extend beyond the 30m easement to allow for a buffer 

and tree zone.  This type of local street occurs within the R2 Low Density Residential zoning. 

 

 

 

Figure 8.33 - Local Street Variation 
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Street Adjacent To Keyline Elements Corridor- Rear and Front Property Boundaries 

Streets adjacent to the Keyline Elements Corridor (KEC) are to have a standard carriageway width of 8m.  A 3m wide 

verge with grass and trees is to be provided adjacent the front property boundary.  On the other side of the street, the 

KEC it to be 10m wide and cater for a dual path and 'Keyline' tree and swale.  The adjacent property with rear boundary 

backing onto the KEC sits at a higher level, requiring a retaining wall and 1m nominal high fence on the rear boundary.  

This scenario occurs within the R2 Low Density Residential zoning. 

 

 

 

Figure 8.34 - Keyline Elements  

Corridor Street Variation 
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Street with Keyline Elements Corridor in the Central Median 

Streets with front boundaries adjacent to the Keyline Elements Corridor (KEC) are to be dual carriageway, each at 5.5m 

wide.   There is to be an 8m wide central median incorporating the KEC dual shared path and 'Keyline' tree and swale.  

This arrangement will eliminate driveway crossings to the KEC, thus accentuating the continuity of this significant 

heritage landscape feature.  Verges adjacent to these front property boundaries are to be 3.5m wide with grass and 

tree. This scenario occurs within the R2 Low Density Residential zoning. 

 

 

 

Figure 8.35 - Keyline Elements  

Corridor Street Variation 
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Street Adjacent To Keyline Element Corridor - Front Property Boundaries 

Streets adjacent to the Keyline Elements Corridor (KEC) are to have a standard carriageway width of 6m for access 

streets and 8m for local streets.  A 3m wide verge with grass and tree is to be provided adjacent to one of the front 

property boundaries.  On the other side of the street, the KEC is to be 10m wide and cater for a dual path and 'Keyline' 

tree and swale.  The adjacent property sits at grade to the key line, with driveway access crossing over the KEC.  This 

scenario occurs within the R2 Low Density Residential zoning. 

 

 

 

Figure 8.36 - Keyline Elements  

Corridor Street Variation  

 
Redbank at North Richmond  58 
 



Part E Hawkesbury Development Control Plan 2002 
 

 
Driveways – Keyline Crossings 

Front facing lots adjacent to the Keyline Elements Corridor (KEC) are to contain driveway crossings over the keyline 

swale.  The finished level of each driveway is to be a minimum 100mm above the finished level of the adjacent swale.  

This swale functions as a grassed element that retains water between the driveways during rain events.  This scenario 

occurs within the R2 Low Density Residential zoning. 

 

 

 

Figure 8.37 - Keyline Street Variation 
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Rural Road 

Rural type roads occur only within the R5 Large Lot Residential zoning.  These roads have broad verges with grass swales 

to channel storm water run-off.  Trees are centrally located within the swale, channeling additional water to the root 

zone during rain events.  A flush kerb further facilitates the storm water run-off to drain toward the swale.  The 

carriageway is to be a minimum of 7.5m wide to allow two vehicles to easily pass side-by-side. 

 

 

 

Figure 8.38 - Rural Road 

 

 

 
Redbank at North Richmond  60 
 



Part E Hawkesbury Development Control Plan 2002 
 

 
Collector Road 

Collector roads are to be the primary road providing connections across the site and linking local streets. Collector roads 

are to have an 11m wide carriageway allowing two lanes of traffic to pass side-by-side, as well as cars parked adjacent 

to kerbs. The typical collector road is to have an overall road reserve of 21m with a 4.5m wide verge supporting a paved 

footpath, trees and grass on one side. Opposite there is to be a 5.5m verge supporting a shared path, trees and grass. 

The collector road occurs within the R2 Low Density Residential, R3 Medium Density Residential and B1 Neighbourhood 

Centre zoning. 

 

 

 

Figure 8.39 - Collector Road 
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Collector Road with Keyline Elements Corridor  

This variation of the proposed street types shows the integration of a Collector Road and the Keyline Elements Corridor.  

 

 

 

Figure 8.40 - Collector Road with  

Keyline Elements Corridor 
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Collector Road Variation – Adjacent to Open Space 

Collector roads adjacent to open space zoning are 17m wide, maintaining an 11m carriageway and one 4.5m wide verge 

with paved footpath, tree and grass.  The verge adjacent to open space is only 1.5m wide to allow for street lighting, 

otherwise creating easy access and open vistas to parklands.  A shared path is to be located within the open space.  This 

type of collector road occurs within the R2 Low Density Residential and R3 Medium Density Residential zoning. 

 

 

 

Figure 8.41 - Collector Road Variation 
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Collector Road Variation – Arthur Phillip Drive Extension 

The proposed extension of Arthur Phillip Drive is to match the existing configuration with an 11m carriageway and 4.5m 

verges to both sides.  There is to be a footpath to one side and grass only to the other.  This type of collector road occurs 

within the R2 Low Density Residential zoning. 

 

 

 

Figure 8.42 - Collector Road Variation 
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26m Entry Road - Adjacent Side and Back Boundaries 

This scenario allows a 26m wide road reserve to cater for wide verges supporting boulevard trees, feature garden beds 

and public art.  This will provide a striking experience driving from Grose Vale Road to Redbank Neighbourhood Centre - 

creating an 'entry statement'.  The 11m carriageway allows for 2 vehicles to pass side-by-side as well as car parks 

adjacent the kerb.  This entry road option occurs in the R2 Low Density Residential zoning, and in particular, near the 

junction with Grose Vale Road where there will be side and rear property boundaries and no driveway crossings. 

 

 

 

Figure 8.43 - 26M Entry Road 
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23m Entry Road – Adjacent Front Boundaries 

This scenario allows a 23m wide road reserve to cater for wide verges supporting boulevard trees, footpaths and/or 

shared paths and front facing property boundaries.  The boulevard trees continue the 'entry statement' into Redbank 

Neighbourhood Centre, while grassed verges compliment the property frontages.  The 11m carriageway allows for 2 

vehicles to pass side-by-side as well as car parks adjacent the kerb.  This entry road occurs in the R2 Low Density 

Residential zoning. 

 

 

 

Figure 8.44 – 23M Entry Road 
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90° On-Street Car Parking 

90° on-street car parking may occur in the neighbourhood centre where there will be higher density living and a higher 

demand for car parks for easy access to shops and facilities.  Tree plantings are to be located at regular intervals 

between car parks to provide additional visual amenity and shade for visitors to the neighbourhood centre.  Suitable 

transition provisions and distances are to be applied at interfaces with adjoining road types/widths.  Sets of bicycle racks 

are to be provided along the paved verges where appropriate. 

Tree bays are to be spaced at a maximum of 21 metres or every 8 spaces, whichever is the lesser.  Each group of parking 

spaces is to be ‘bookended’ by tree bays.  At street frontages to the neighbourhood centre appropriate pedestrian 

pavement or raised threshold treatments are to be provided to align with tree bays, pedestrian desire lines and bus 

stops.  An on-street cycleway is to be provided within the 12 metre carriageway. 

 

 

 

Figure 8.45 - 90o On Street Car Parking -  

Typical 
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Pedestrian Paths and Pram Ramp Crossings – Typical Plan 

Proposed pedestrian paths and pram ramps are to be consistent with Australian Standard - Design for Access and Mobility 

(AS 1428 set).  

 

 

 

Figure 8.46 - Pedestrian Pathways &  

Pram Ramps – Typical  
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Grose Vale Road 

• Lots backing onto Grose Vale Road are to be approximately 40m deep 

• 5-10m wide vegetated buffer is to be included in the rear of each lot 

• Rural 'style' post and rail fence with wire mesh is to be installed on the Grose Vale Road boundary and 

landscaping is to be provided within the road reserve 

• Where required, retaining walls may be built to accommodate level changes between Grose Vale Road and 

the rear of lots 

 

 

Figure 8.47 - Grose Vale Road –  

Landscape Mound and Fence 
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Grose Vale Road 

• Lots backing onto Grose Vale Road are to be approximately 40m deep 

• 5-10m wide vegetated buffer shall be included in the rear of each lot 

• Rural 'style' post and rail fence with wire mesh shall be installed on the Grose Vale Road boundary and 

landscaping is to be provided within the road reserve 

• Where required, retaining walls shall be built to accommodate level changes between Grose Vale Road and 

the rear of lots 

 

 

Figure 8.48 - Grose Vale Road –  

Landscape Mound and Fence 
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Entry Road – Landscape Character 

The Entry Road is to be characterised by a curving carriageway flanked by wide verges with shared path and footpath to 

either side, stretching from Grose Vale Road to the Redbank Neighbourhood Centre.  A strong ‘entry statement’ is initially 

created at the junction with Grose Vale Road via a feature wall wrapping around the rear and side property boundaries 

within the R2 Low Density Residential zoning.  The verge is to consist of boulevard trees under planted by feature garden 

beds and strategically placed public art to herald the entry into Redbank.  Further into the site, the verge is to narrow slightly 

to cater for front facing properties within R2 Low Density Residential zoning.  Here the verge allows for the continuation of 

boulevard trees, feature garden beds, shared path and footpath. 

 

 

 

Figure 8.49 - Entry Road and Landscape 
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8.3.8 RESIDENTIAL LOT PARAMETERS 

Objectives 

(a) To provide for housing choice by providing a range of lot sizes, including small lots. 

(b) To ensure that lots have sufficient areas and dimensions to accommodate dwellings and their associated 

private open space, car parking and setbacks. 

(c) To undertake bulk earthworks to create lots that are able to accommodate dwellings and their associated car 

parking and private open space without significant cut and fill whilst maintaining the integrity of the existing 

natural topography. 

Development Controls 

1. Lots are to be regular shaped in order to suit contemporary housing types. 

2. Corner lots are to enable dwellings to address both street frontages. 

3. Lot layout enables dwellings to address the street. 

4. Bulk earthworks are to be undertaken to deliver residential lots with landform characteristics which enable 

quality contemporary housing construction, taking into account the features of the pre-development 

topography.  Retaining walls and landscaping works associated with bulk earthworks are to be completed prior 

to the issuing of a Subdivision Certificate. 

5. Lots are to conform to the solar orientation provisions contained in Part D Chapter 3 Section 3.7.6 (e) of this 

DCP. 

8.3.9 UTILITY SERVICES 

Objectives 

(a) To provide water and sewer utility services to the site in a manner that: 

i. provides for public health and convenience 

ii. is of sufficient capacity to cater for the forecast needs of the site 

iii. connects with the surrounding infrastructure 

iv. avoids environmental harm 

v. is provided in a logical and cost effective manner. 

Development Controls 

1. Utility services are provided generally in accordance with Figure 8.50. 

2. Reticulated water and sewerage is to be provided to all lots.  
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Figure 8.50 - Utilities Plan 
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8.3.10 BUILT FORM AND CHARACTER  

Objectives 

(a) To achieve a height and bulk that is compatible with the desired future character of the area. 

(b) To create coherent, attractive streetscapes that engage with the public domain, in particular streets, open 

space and heritage. 

(c) To provide for a high level of residential amenity, including solar access, air circulation, privacy, noise 

mitigation and appropriate boundary interfaces. 

(d) To provide landscaped open space that softens the visual impact of buildings within the landscape and 

includes useable private recreation space of sufficient areas and dimensions to cater for the recreational 

needs of residents. 

(e) To provide adequate and safe on-site vehicle access and parking in a manner that does not visually 

dominate the street. 

(f) To respect the topography of the site and Yeomans’ keyline elements. 

8.3.10.1 SINGLE DWELLINGS, OUTBUILDINGS AND SECONDARY DWELLINGS 

Development Controls 

1. The development within areas shown in Figure 8.51 is to satisfy requirements set out in Tables 8.3 and 8.4.  

2. Development on lots adjacent to Grose Vale Road is to appear as substantially single storey when viewed 

from Grose Vale Road.  The purpose of this control is to reduce the visual impact of development when 

viewed from Grose Vale Road and to allow for distant views from Grose Vale Road to the west. 

3. In order to achieve the stormwater quality objectives for Redbank all dwellings are to be provided with a 

3000L minimum rain water tank which must be plumbed for internal use. 
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Figure 8.51 – Shading Plan 
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Table 8.3 – Built Form Controls for Single Dwellings, Outbuildings and Secondary Dwellings 

 

  

Shading (refer to 
Fig.8.53) Yellow Purple

Group

Level B

(Grose Vale 
Road to rear)

Level C

(Boulevard & 
Entry)

Redbank min width >=15.0m >=18.0m

Redbank typical 
depth varies varies

> 700m2 > 700m2

90% 85% 270 330 380 380 380 430 N/A

65% 60% 55% 50% 50% 40% 30% 30% N/A

up to 4.5m
= 5m

above 4.5m =
12m

up to 4.5m =
10m

above 4.5m =
15m

6.5m or average 
of adjoining 
residential 

development

10.0m or average 
of adjoining 
residential 

development

15% 20% 30% 40% 45% 30% 30% 45% N/A

60m2 60m2 60m2 100m2 100m2

4.8m

6m

Blue

Redbank Built Form Control Areas - R2 & R3 & R5
Development Standards relating to Lot area

Note:
          1. Minimum dimension of landscaped area is 1.5m.  50% of landscaped area must be located behind the building line.

Dwelling Height
(MAX)

Floor area (% lot area or m2)
(MAX)

Total Site coverage (% of lot area)
(MAX)

Rear Setback
(MIN)

Primary street setback
 (MIN)

Landscaping (MIN)
See Note 1

Private open space
 (MIN)

Up to 4.5m = 5m                 
above 4.5m = 12m

10%

16m²

36m2

15m - Dwelling houses + attachments 
to dwelling houses 

R5 min @ 1500m2  

- 4000m2 

(<4000m2)
R5 ≥ 4000m2 

10m

Tan

Level D

(R5 - Large Lot)

>=18.0m

varies

varies

varies

R3 min @ 
180m2 - 250m2 

(< 250m2)

R3 at 250m2 - 
300m2  (< 300m2)

R3 at 300m2 - 
450m2  (<450m2)

R2 min @ 375m2 - 
450m2 (<450m2)

450-600m2 

(<600m2)
600-900m2 

(<900m2)
900-1500m2 

(<1500m2)

up to 4.5m = 3m

above 4.5m = 8m

4.5m or average of adjoining residential development 6.5m or average of adjoining 
residential development

1500m2+

Lot Details & 
approx Location

Outbuilding:
MAX height

Secondary dwellings: MAX height

50%

up to 4.5m = 3m

above 4.5m = average of
rear setbacks of adjoining
dwelling houses or 10m, 
whichever is the lesser

3.0m or average of adjoining 
residential development

24m2

430

Level A

(General)

45m2 100m2Outbuilding:
MAX floor area

Redbank typical lot 
size  OR 'specific 

lot area'

Average of nearest two dwelling 
houses within 40m of lot, or 10m where 
two dwellings are not located within 
40m of lot

N/A
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Table 8.4 – Built Form Controls for Single Dwellings, Outbuildings and Secondary Dwellings 

 

Shading (refer to 
Fig.8.53) Yellow Purple

Group

Level B

(Grose Vale 
Road to rear)

Level C

(Boulevard & 
Entry)

Redbank min width 
OR 'specific width' 6-8m (<8m) 8-10m (<10m) 10 - 12.5m 

(<12.5m) 12.5 - 15m (<15m) 15-18m (<18m) 18-24m(<24m) 24m+ >=15.0m >=18.0m

Redbank typical 
depth varies varies

> 700m2 > 700m2

1.5m up to 
building height of 
4.5m; 1.5m plus 
1/4 of additional 
height above 4.5m

2.5m

0.9m up to 
building height 
of 4.5m; 0.9m 

plus 1/4 of 
additional 

height above 
4.5m

1.5m up to 
building 
height of 
4.5m; 1.5m 
plus 1/4 of 
additional 
height above 
4.5m

2.5m
10m - Dwelling 

houses                
5m- outbuildings

25% of the area 
forward of the 
building line 
must contain 
landscaped 

area

50% of the 
area forward 
of the building 
line must 
contain 
landscaped 
area

45% of Lot N/A

6m (rear lane 
only)

No access 
from front 

street/road

1.5m 2.5m 0.9m

0.9m up to 4.5m 
building height

1.5m above 4.5m 
building height

0.9m up to 
4.5m building 

height

1.5m above 
4.5m building 

height

1.5m up to 
4.5m building 
height

2.5m above 
4.5m building 
height

2.5m 10m

50% of the area forward of the building 
line must contain landscaped area

R5 min @ 
1500m2  - 
4000m2 

(<4000m2)

R5 ≥ 4000m2 

Note:  1. Minimum dimension of landscaped area is 1.5m. 

            2. Minimum dimension of private open space 3m. Maximum gradient 1:50.    

16m2

0.9m

Redbank typical lot 
size

Lot Details & 
approx Location

Side Setbacks - dwelling houses and 
outbuildings 

(MIN)

Built to boundary

Basement (MAX)

 Landscape area: front setback (MIN)
(see Note 1)

Level A

(General)

1.5m

0.9m up to 4.5m building height

1.2m above 4.5m building height

1.5m up to 4.5m building height

2.5m above 4.5m building height

Secondary dwellings : MAX floor area 

0.9m up to building height of 5.5m; 
0.9 plus 1/4 of additional height 

above 5.5m

Secondary dwellings: MIN side setback

45m2

varies

N/A

Lot width 6-8m: both sides

Lot width 8-12.5m: one side

Maximum height: 3.3m or match adjoining built to 
boundary wall

Maximum length: the lesser of 20m or 50% of lot depth, 
or match adjoining built to boundary wall

3.2m

Level D

(R5 - Large Lot)

>=18.0m

varies

varies

Tan

25% of the area forward of the building line must contain landscaped area

9m

60m2

24m2 N/A

Redbank Built Form Control Areas - R2 & R3 & R5
Development Standards relating to Lot width   

Blue

MAX garage door width 

Private open space (MIN)
(see Note 2)

N/A

0.9m up to building height of 4.5m; 0.9m plus 1/4 of 
additional height above 4.5m

25m2

6m

Outbuilding rear  setback (MIN)
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8.3.10.2 OTHER RESIDENTIAL ACCOMMODATION  

 

 

 

Development Controls 

1. Development is to comply with relevant requirements set out in Part D Specific Development, Chapter 1 

Residential of the DCP. 

2. In addition, the development is to comply with the following requirements:  

i. The height of buildings is to be maximum 2 storey with some 3 storey features on key corners. 

ii. Development is to comply with the following setback requirements: 

• Minimum Front Setbacks – 3.5m to the building and 2m to the articulation zone 

• Minimum Side Setback – 0m (built to boundary) or 900mm 

• Minimum Side Setback to Secondary Street (Corner Lots) - 2m 

• Minimum Setback - 3m except to rear loading garages and studios (on laneways or corner lots) 

 - 0m. 

3. Building facades are to be articulated using appropriate architectural elements, materials, detailing, colours 

and varying roof forms to provide visual variety. 

4. Side walls and roofing more than 10m in length are to be articulated through appropriate architectural 

treatments to avoid poor visual appearance. 

5. Developments on corner sites are to address both street frontages. 

6. Attached or multi dwelling development with 10 or more dwellings are to provide a mix of dwelling sizes. 

7. At least one dwelling of a multi dwelling housing or attached dwelling development containing up to 10 

dwellings is to be designed to, be capable of adaptation for disabled or elderly residents. Where the proposed 

development contains more than 10 dwellings, dwellings that are easily convertible as disabled dwellings are to 

be provided at a rate of 1 dwelling per each 10 dwellings. Dwellings are to be designed in accordance with the 

relevant Australian Standards (AS 4299 - Adaptable Housing and AS1428.1 – Design for Access and Mobility). 

8. Building design and layout is to facilitate casual surveillance of streets, access ways, entries, driveways, car 

parking and common areas. Blank walls facing the street are to be avoided.  There is to be at least one living 

room window facing the street, public or common area. The use of bay windows allows good street 

observation. 

Note: this section applies to attached dwellings, dual occupancies, multi dwelling housing, residential flat 

buildings, semi-detached dwellings, shop-top housing 
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9. Driveway access to the street should generally be confined to a single point in order to allow for street parking 

and landscaping opportunities where appropriate. 

10. Driveways are to be suitably paved to prevent surface erosion.  Preference should be given to light coloured 

natural or earth coloured paving materials.  The extent of driveways should be minimised to avoid excessive 

amounts of hard paved surfaces. 

11. Private open areas should not be located within the front setback. However, Council may consider proposals 

which clearly demonstrate that the location of private open spaces within the front setback will achieve the 

most desirable design outcomes that otherwise will not be achieved and it will not pose any adverse impact 

upon the amenity or streetscape character of the locality. 

12. Any development containing 10 or more dwellings is to be provided with a garbage and recycling bin area 

within close vicinity of the road. If this is not feasible, a sufficient levelled area (<5% grade) adjacent to the 

common access driveway is to be provided for bin collection. The bin area is to be appropriately located, 

designed, screened and incorporated into the landscape plan in order to minimise the impact on adjoining 

developments, the streetscape and residents within the proposed development, and to provide easy and 

convenient access to both residents and waste and recycling contractors whilst protecting against potential 

vandalism. 

13. Development on lots adjacent to Grose Vale Road is to appear as substantially single storey when viewed 

from Grose Vale Road.  The purpose of this control is to reduce the visual impact of development when 

viewed from Grose Vale Road and to allow for distant views from Grose Vale Road to the west. 

14. In order to achieve the stormwater quality objectives for Redbank all dwellings are to be provided with a 

3000L minimum rain water tank which must be plumbed for internal use. 

8.3.10.3 NEIGHBOURHOOD SHOPS 

Development Controls 

1. The scale, form and external appearance of a new business/retail development should be sympathetic with 

adjoining developments and the existing or desired future character of the site. 

2. Where a building adjoins residential land, the minimum side and rear set backs should be three metres.  Within 

these set backs native trees and shrubs should be planted to minimise overlooking and reduce the visual 

impact of the building from those adjacent properties. If a building contains more than two storeys and adjoins 

residential land, a minimum of 6 metres set back should be provided above two storeys. 

3. High quality and durable materials and finishes with easy and low maintenance should be used for external 

building facades to create a unique architectural appearance and enhance the existing streetscape.  The use of 

materials derived from renewable sources or those that are sustainable is encouraged. 
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4. Attractive, innovative and articulated built forms with appropriate architectural elements such as vertical fin 

walls, recessed/projected wall elements, horizontal bands, contemporary roof forms, building entrances and 

sun shade devices should be used to create visually pleasing business/retail environment. 

5. All front windows at ground floor level shall be designed to promote an active street level frontage and have a 

display function.  The use of obscured glazing is generally not supported. 

6. Buildings should be designed and finished in order to maximise solar access in winter and minimise the heating 

of buildings during summer.  The reliance upon artificial lighting and ventilation should also be minimised by 

appropriate building design, site layout, internal design and energy efficient appliances, fixtures and fittings. 

7. In order to facilitate active street frontages zero side setbacks is permitted.  A zero rear set back may also be 

permitted depending on the nature of the adjoining development.  However, zero set backs to road frontages 

must also contain an active front and not be blank walls or back of house facades. 

8. Buildings should be designed to minimise overshadowing and maximise solar access to any adjoining 

development and the public domain. Solar access should be maintained for any north facing window of a 

habitable room of any adjoining residential dwelling and at least 50% of the private courtyard area for a 

minimum three hour continuous period between 9:00am and 3:00pm for the 21 June, winter solstice period. 

9. Buildings are to be designed to maximise opportunities for effective surveillance and thereby minimising 

opportunities for crimes.  “Crime Prevention Through Environmental Design” (CPTED principles should be 

considered as part of the design of any new or refurbishment of buildings. 

10. Shop fronts should be designed to maximise visual exposure and enable direct pedestrian access from the front 

of buildings to encourage active and attractive street frontages. 

11. Developments should provide a suitable loading and/or unloading dock in accordance with AS2890.2 2002 Off-

street commercial vehicles facilities. Any views of loading and/or unloading areas from the street and adjoining 

residential areas should be screened through landscaping buffer or any other suitable landscaping screening. 

12. Developments should provide a waste and recycling collection areas that are readily accessible by collection 

contractors. Any views of waste and recycling collection areas from the street and adjoining residential areas 

should be screened through landscaping buffer or any other suitable landscaping screening. 

13. Development applications are to demonstrate compliance with any onsite stormwater quality controls/study 

assumptions relating to the subdivision of the land.  This may include the installation of rain water tanks and 

the collected water being used for toilet flushing and irrigation purposes. 
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8.3.10.4 CAR PARKING AND ACCESS 

Development Controls 

1. On-site parking for residential development is to be provided in accordance with the requirements specified in 

Part C, Section 2.5.1 Residential of Chapter 2 Parking and Access of the DCP. 

2. On-site parking for neighbourhood shop development is to be provided in accordance with the requirements 

specified in Part C, Section 2.5.2 Commercial of Chapter 2 Parking and Access of the DCP. 

8.3.10.5 RETAINING WALLS AND FENCES 

Development Controls 

1. Retaining walls are to be provided generally in accordance with Figures 8.47, 8.48, 8.52 to 8.55 and comply 

with the following: 

i. step down in segments from site boundaries and incorporate landscaping to minimise their visual 

impact and the perception of height change, particularly when viewed from the public domain 

ii. maximum height of any retaining wall is 1.5m 

iii. minimum separation between retaining walls is 1.0m or as per standard engineering principles 

whichever is the greater. 

2. Fences are to be provided generally in accordance with Figure 8.56 and 8.57 comply with the following:  

i. have a maximum height at all other boundaries of 1.8m 

ii. where on a corner lot, address both streets 
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Figure 8.52 – Building on flat sites 
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Figure 8.53 - Split level building on sloping site 
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Figure 8.54 – Suspended floor/slab on sloping site 
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Figure 8.55 – Boundary treatment 
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Figure 8.56 - Fences 
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Figure 8.57 - Fences 

 

  

 
Redbank at North Richmond 87 
 



Part E Hawkesbury Development Control Plan 2002 
 

 
8.4 SUBMISSION REQUIREMENTS 

Refer to Appendix B Lodging a Development Application of the DCP and Council’s relevant development checklists (e.g. 

checklists for dwelling houses, multi-unit housing, secondary dwellings and subdivision of land) available on Council’s 

website www.hawkesbury.nsw.gov.au/development/publications-and-forms  or at Council’s Customer Service Unit.  

In addition the following additional information may be required to enable comprehensive assessment of applications: 

A. Development Applications for Subdivision  

1. Subdivision Plan/layout 

A subdivision plan/layout drawn to an appropriate scale incorporating the following information should be submitted 

with the application:  

• Existing and proposed lot boundaries Relationship of the lot(s) to existing roads 

• Location and dimensions of any proposed accessway and/or road to each proposed lot  

• Proposed boundary dimensions (metres) and lot areas (square metres)  

• Proposed easements and rights-of carriageway  

• Proposed public reserves and drainage reserves 

• Potential developable areas of each lot 

• All existing buildings and structures proposed to be retained  

• Existing and proposed finished levels (contours and spot heights to AHD) 

• Location of utility services 

2. Stormwater Management Plan 

A Stormwater Management Plan prepared by a suitably qualified professional is to be submitted with all development 

applications. The plan is to show the stormwater quantity and quality measures that will be implemented and retained 

on the site. As a minimum, the plan is to address the following criteria: 

• Proposed conveyance of stormwater through the development – include a minor system to cater for the 1 

in 5 year ARI event and major system to cater for the 1 in 100 year ARI event.  Where development adjoins 

on existing creek, channel or waterbody, the top water level in the 1 in 100 year ARI event 

• The location, size and type of water quality/stormwater detention devices proposed to achieve the water 

quantity and quality provisions in Section 8.3.5 of this chapter  

• The connection and treatment of the stormwater system to a legal point of discharge downstream  

• General drainage pattern and flow details and natural water courses and water channels on site 

• The location of all points of discharge from the site 

• Site design to minimise impervious areas and maximise on-site infiltration 
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• Location, level and volume of any on-site detention (OSD) facilities or water quality devices (where 

required)  

• Demonstration of the application of appropriate water sensitive urban design elements 

3. Arborist Report 

Where the development will impact on trees within the development site an Arborist Report addressing the following 

prepared by a suitably qualified and experienced arborist should be submitted as part of the application: 

• Tree survey; including a site survey plan with the location of existing trees clearly indicated. 

• Trees numbered on the survey 

• Species name and common name, dimensions, health, whether to be retained or removed and why 

• Location of trees in adjoining properties located within close proximity to development site 

• Overall rating for groups of trees where they contribute to the area as a mass 

Consideration should be given to impacts that the following factors will have when determining the retention or 

removal of trees: 

• Stormwater drainage 

• Earthworks 

• Proposed location of buildings, driveways etc. 

4. Traffic Impact Statement  

A Traffic Impact Statement explaining likely traffic generation, capacity or the ability of existing local road network and 

proposed measures to accommodate future increase of traffic in the existing road network, relationship to adjacent 

transport network and safe access and egress to the site prepared by a suitably qualified and experienced traffic 

engineer should be submitted. 

 

B. Development Applications for Multi dwelling Housing, Residential Flat Building and Shop Top Housing  

1. Access Report 

An Access Report prepared by a suitably qualified consultant describing how the development will comply with the 

provisions of the National Construction Code, Disability Discrimination Act and Australian Standard 1428.1 should be 

submitted for applications for multi-unit developments.   

2. Crime Risk Assessment Report/Statement 

Crime Risk Assessment Report/Statement addressing the principles of CPTED (Crime Prevention Through Environmental 

Design) prepared by a suitable qualified and experienced person should be provided for development with more than 

20 dwellings.   
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If required, an applicant may be asked to submit additional information to enable Council effective assessment of the 

proposal.  Before lodging a DA, applicants are encouraged to consult with Council’s Development Services planning staff 

to ensure that all relevant issues are addressed and sufficient information is provided. To avoid possible delays in 

assessment of development proposals applicants are required to submit good quality design and documentation with 

sufficient information demonstrating satisfactory compliance with aims and objectives of relevant plans/policies and 

guidelines including LEP 2012 and the DCP. 

Applicants are also required to consult Council’s Development Services planning staff on submission requirements for 

development that is permitted within the R2 Low Density Residential, R3 Medium Density Residential, R5 Large Lot 

Residential, B1 Neighbourhood Centre and RE1 Public Recreation zones and for which checklists, development controls 

or submission requirements are not available.  

 

 
Redbank at North Richmond 90 
 



APPENDICES 

 



 



  APPENDICES 
hawkesbury development control plan _______________________________________________________________________________________________ 

CONTENTS 
Appendices 

 
 
 

APPENDIX A

DEFINITIONS....................................................................................................................................A–1

APPENDIX B

LODGING A DEVELOPMENT APPLICATION
GENERAL ................................................................................................................................B–1 
STATEMENT OF ENVIRONMENTAL EFFECTS.....................................................................B–1 
PLAN OF SITE .........................................................................................................................B–3 
SUITABLE MEASURES FOR A SOIL AND WATER MANAGEMENT PLAN (SWMP) ............B–5 
LANDFILL APPLICATIONS......................................................................................................B–7 

APPENDIX C

DEVELOPMENT APPLICATION FEES
REFER TO COUNCIL'S MANAGEMENT PLAN -  

REVENUE PRICING POLICY, FEES AND CHARGES............................................................C–1 

APPENDIX D 

LANDSCAPING SPECIES 
SPECIES SUITABILITY............................................................................................................D–1 

Trees .............................................................................................................................D–1 
Shrubs ...........................................................................................................................D–5 
Palms, Cycads & Palm Lillies ........................................................................................D–8 
Ferns .............................................................................................................................D–9 
Ground Covers ..............................................................................................................D–10 

VEGETATION PLANTING FOR ABSORPTION AREAS..........................................................D–12 
Plants Suitable for Wet Soils .........................................................................................D–12 

 
 

____________________________________________________________________________________________________________TABLE OF CONTENTS 

 i 



 

 



 

Appendix A 

DEFINITIONS 

 



 

 

 



  APPENDIX A 
hawkesbury development control plan _______________________________________________________________________________________________ 

 Definition 

Access Ramp a continuous slope joining two different levels of land or different floor 
levels allowing people with disabilities to gain access to a building or 
area. 
 

Accessway means any internal street or driveway providing local access for shared 
traffic, pedestrian and/or recreation use, but with pedestrian priority 
within the development. 
 

Acid Sulphate Soil means acid sulphate soil, potential acid sulphate soil, sulphidic clay or 
sulphidic sand with soil profiles or layers (within the material to be 
disturbed or impacted by the development) with more than 0.1 percent 
sulphide and a net acid generation potential of more than zero. 
 

Adjoining Land means land which abuts an Application Site or is separated from it only 
by a road, lane, pathway, right of way, river or stream or similar 
thoroughfare. 
 

Advertising means the placement of public notice in a newspaper circulating at 
least once a week in the locality. 
 

Alteration Of Land means filling, reshaping or otherwise changing the natural existing land 
surface. 
 

Application Site  means the land to which an application relates and includes any 
easement or right of way appertaining to the site. 
 

Approval Body means a State Agency which may grant an approval in respect of 
Integrated Development as identified by Section 91 of the 
Environmental Planning and Assessment (Amendment) Act 1997. 
 

Attached Dual 
Occupancy  

means a single building containing two dwellings under a single main 
roof line on one allotment of land and is also commonly known as a 
duplex.  These dwellings are to share a common wall or be up to 6m 
apart. 
 

Bedroom means a room that is primarily used for sleeping or that in the opinion 
of Council may be so used. 
 

Building includes part of a building and any structure or part of a structure, and 
includes a swimming pool. 
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 Definition 

Building Height 
Plane 

means, in the case of single dwellings and multi unit housing, a three 
dimensional space in which all buildings are to be sited and is defined 
by planes that are projected at 45 degrees from a height of 1.8m or 
3.5m (dependent on type of development) above natural ground level 
at the boundaries. 
 

Carnival a festival or community event including parades, stalls, amusement 
devices, public entertainment and includes fairs and fund raising 
events carried out for charitable and non-profit organisations, for a 
maximum of 14 days in any calendar year on land in public ownership. 
 

Carport a roof open sided shelter for a car. 
 

Clean Fill means the filling of land by soil and/or other extractive material that is 
not contaminated by demolition material, trees or vegetation wastes, 
waste building material, or any leachate, chemical residue, chemical 
product or putrescent matter. 
 

Common Open 
Space  

means usable open space for recreation and relaxation of residents of 
a multi-unit housing development and which is under the control of a 
body corporate or equivalent. 
 

Compaction means the process of reducing the volume of a material by inducing 
the closer packing of its particles by rolling, or other mechanical 
means. 
 

Contaminated Soil means soil that contains a concentration of chemical substances 
(including substances listed in the Australian Dangerous Goods Code) 
that are likely to pose an immediate or long term hazard to human 
health or the environment.  Soil is considered to be a hazard if it is: 

 unsafe or unfit for habitation or occupation by people or animals; 

 degraded in its capacity to support plant life;  or 

 otherwise environmentally degraded. 

 
Council means Hawkesbury City Council.  References in this plan to the 

Council may include Council staff properly exercising authority 
delegated by the Council. 
 

Deck a low level horizontal platform. 
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 Definition 

Demolition Fill means fill material containing demolition material, building material or 
non-putrescent garbage matter other than trade waste, and effluent, 
but excluding asbestos and other toxic materials. 
 

Designated 
Development 

is development described in Schedule 3 of the EP&A Regulation 1994. 
 

Dwelling  means a room/suite of rooms occupied, used or so constructed or 
adopted as to be capable of being occupied or used as a separate 
domicile. 
 

Effluent includes treated or partially treated wastewater from processes such as 
sewage treatment plants or from treatment plants associated with 
intensive livestock industries, aquaculture or agricultural, livestock, 
wood, paper or food processing industries. 
 

Environmentally 
Sensitive Area 

means: 

 land identified in an environmental planning instrument as an 
environment protection zone such as for the protection or 
preservation of habitat, plant communities, escarpments, wetlands 
or foreshore or land protected or preserved under State 
Environmental Planning Policy No. 14 - Coastal Wetlands or State 
Environmental Planning Policy No. 26 - Littoral Rainforests;  or 

 land reserved as national parks or historic sites or dedicated as 
nature reserves or declared as wilderness under the National Parks 
and Wildlife Act 1974;  or 

 land reserved as an aquatic reserve under the Fisheries and Oyster 
Farms Act 1935;  or 

 land reserved or dedicated within the meaning of the Crown Lands 
Act 1989 for the preservation of flora, fauna, geological formations 
or for other environmental protection purposes;  or 

 land declared as wilderness under the Wilderness Act 1987. 
 

Fence a structure erected along the boundary between two lots or a road 
providing a physical barrier. 
 

Flag Pole a pole on which a flag may be hoisted. 
 

Floodplain means the floodplain level nominated in a LEP or those areas  below 
the 1 in 100 flood event if no level has been nominated. 
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 Definition 

Floodway means flood liable land where a significant volume of water flows 
during floods and if even partially blocked may cause a significant 
redistribution of flood flows. 
 

Garage fully enclosed building for housing a car. 
 

Ground Level the actual physical level of land prior to the erection of any structures 
on the land. 
 

Habitable Room means a room used for normal domestic activities and includes a 
bedroom, living room, lounge room, music room, television room, 
kitchen, dining room, sewing room, study, playroom and sunroom.  It 
excludes a bathroom, laundry, water closet, food-storage pantry, walk-
in wardrobe, corridor, hallway, lobby, photographic darkroom, clothes-
drying room, and other spaces of a specialised nature that are 
occupied only infrequently. 
 

Heritage Item means a building, structure, place, relic or other work or historical, 
aesthetic, social, technical/research or natural heritage significance 
identified in a regional environmental plan or HLEP 1989. 
 

High Watertable means those areas where the groundwater depth is less than 3 metres 
below the surface at its highest seasonal level. 
 

Home Occupation an occupation carried on in a dwelling by the permanent residents of 
the dwelling. 
 

Integrated 
Development  

means development (not being complying development) that, in order 
for it to be carried out, requires development consent and one or more 
of the approvals set out in Section 91 of the Environmental Planning 
and Assessment (Amendment) Act 1997. 
 

Landfill the filling of land with clean fill and/or demolition fill which alters the 
natural ground surface level or affects pre-existing drainage.  This fill 
may be imported or obtained from the site but does not include top 
dressing. 
 

Living Area means a room used for normal domestic activities excluding non 
habitable rooms and bedrooms. 
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 Definition 

Major Alteration 
And Addition 

any alteration or addition where the area of the building — the subject 
of the application — equals or exceeds 40% of the floor area of the 
existing building when measured to the outside surface of the building 
walls.  This includes areas of the existing building such as kitchens and 
bathrooms when these are included in the works within the application. 
 

Multi Unit Housing multi unit housing includes all forms of residential development aside 
from detached dwellings on a single parcel of land.  It includes villas, 
townhouses, dual occupancies, walk up flats and the like. 
 

NatHERS NatHERS is a computer simulation tool for rating the thermal 
performance of houses across Australia. The Energy Management 
Task Force is responsible for delivering a NatHERS compliance 
protocol.  
 

North Point in any discussion relating to orientation of a dwelling or part thereof, a 
reference to ‘north’ is a reference to true solar north and not magnetic, 
or compass north.  True solar north varies from magnetic north 
depending upon the location.  In Hawkesbury magnetic north is 
approximately 12.5 degrees east of true solar north. 
 

Notification  means giving written notice in accordance with this plan. 
 

Owner means the name and address of the proprietor as registered in 
Council's property record. 
 

Passive Solar 
Energy Systems 

systems which combine the sun’s energy with local climate 
characteristics, to achieve thermal comfort inside buildings without the 
use of mechanical devices.  In a passive system, the building itself is a 
solar collector, as well as a heat storage and transfer medium. 
 

Real Estate Sign temporary sign used to indicate that land or any other immovable 
property is for sale. 
 

Retaining Wall a wall supporting and confining earth and soil. 
 

Saline Soil means soil profiles or layers (within the upper 2 metres of soil) with an 
electrical conductivity of saturated extracts (Ece) value of more than 4 
decisiemens per metre (Ds/m). 
 

Satellite Dish dish or aerial for receiving satellite television. 
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 Definition 

Setback means the distance between the boundaries of a site and the external 
wall of a building erected or proposed to be erected. 
 

Shop Fitout internal non-structural alterations to a shop. 
 

Site Area means that area contained within the title boundaries of the site or the 
area of land to which an application for consent relates.  The site area 
excludes any land where development to which the application relates 
is not permitted under the LEP, as well as the area of any access 
handle in the case of hatchet shaped allotments. 
 

Sodic Soil means soil profiles or layers (within the upper 2 metres of soil) with an 
exchangeable sodium percentage (ESP) of more than 5 percent. 
 

Solar Collectors any building element or appliance specifically designed to capture or 
collect the sun’s rays for the benefit of the occupants eg. windows 
including clerestory (or highlight) windows, solar hot water collector 
panels, photovoltaic (solar-electricity) cells/panels. 
 

Solar Setback Line an imaginary line drawn on a lot, indicating the minimum setback from 
that lot’s northern boundary, behind which the northern wall of a (new) 
dwelling may be located so as to allow its compliance with the Energy 
Efficiency provisions of this DCP. 
 

Stabilisation means providing adequate measures (vegetative and/or structural) to 
prevent erosion from occurring. 
 

Top Soil means uncontaminated nursery standard soil, potting mix, or any other 
growing medium capable of supporting sustained shrub and tree 
growth and used only for the purpose of facilitating plant growth. 
 

Tyre Landfill means the placement or layering of  shredded rubber, nylon and 
similar motor vehicle tyres in excavated trenches with the excavated 
material being placed above trenches.  The trenches are in turn 
backfilled with finished clean fill. 
 

Usable Private 
Open Space 

means an area of land for the private outdoor living activities of the 
occupants of one dwelling which has a minimum depth and width of 4 
metres. 
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 Definition 

Verandah a low level platform projecting a maximum of 1.8 metres from the wall 
of a building, supported by posts and containing a roof structure 
contiguous with the building. 
 

Waste means: 
 effluent, being matter or thing, whether solid or liquid or a 

combination of solids or liquids, which is of a kind that may be 
removed from a septic tank, septic closet, chemical closet, sullage 
pit or grease trap, or from any holding tank or other container 
forming part of or used in conjunction with a septic tank, septic 
closet, chemical closet, sullage pit or grease trap;  or 
 trade waste, being any matter or thing, whether solid, gaseous or 

liquid or a combination of solids, gases and liquids (or any of them), 
which is of a kind that comprises refuse from any industrial, 
chemical, trade or business process or operation;  or 
 putrescent waste;  or 
 contaminated asbestos or toxic wastes;  or 
 garden refuse including vegetation, grass cuttings and tree stumps. 

 
Waste Storage 
Container 
 

means a container used for the storage of waste prior to disposal. 

Waterbody means: 
 "a natural waterbody", including: 

- a lake or lagoon either naturally formed or artificially modified;  
or 

- a river or stream, whether perennial or intermittent, flowing in a 
natural channel with an established bed or in a natural channel 
artificially modifying the course of the stream;  or 

- waters including any bay, estuary or inlet;  or 
 "an artificial waterbody", including any constructed waterway, canal, 

inlet, bay, channel, dam, pond or lake, but does not include a dry 
detention basin or other construction that is only intended to hold 
water intermittently. 
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 Definition 

Wetlands means: 

 "natural wetlands" including marshes, mangroves, backwaters, 
billabongs, swamps, sedgelands, wet meadows or wet heathlands 
that form a shallow waterbody (up to 2 metres in depth) when 
inundated cyclically, intermittently or permanently with fresh, 
brackish or salt water, and where the inundation determines the 
type and productivity of the soils and the plant and animal 
communities;  or 

 "artificial wetlands", including marshes, swamps, wet meadows, 
sedgelands or wet heathlands that form a shallow water body (up to 
2 metres in depth) when inundated cyclically, intermittently or 
permanently with water, and are constructed and vegetated with 
wetland plant communities. 
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GENERAL 

The amount of information required to accompany a DA will vary depending upon the location, 
scale and complexity of the proposal.  The guidelines contained in this appendix are intended to 
provide basic advice as to the type of information that Council will require to assess a DA.  In 
some circumstances additional information will be required and in other circumstances not all of 
the issues mentioned below will be relevant. 
 
It is highly recommended that consultation occur with neighbours and council officers before 
submitting a DA for subdivision so that the design responds to community concerns as far as 
practicable and all relevant issues are addressed in a Statement of Environmental Effects and 
the design of the development. 
 
This Appendix has been structured to indicate the type of information required in a written 
statement (Statement of Environmental Effects) as well as the information required on the DA 
plans. 
 

STATEMENT OF ENVIRONMENTAL EFFECTS 

This is a written statement which demonstrates that the applicant has considered the impact of 
the proposed development on the natural and built environment.  The statement should also 
contain information as to any proposed methods to mitigate any adverse effect that may arise 
from the proposal. 
 
The aim of the Statement of Environmental Effects is to appraise the suitability of the land for 
the development and should detail, (where applicable) the following issues: 
 

 Compliance with Statutory and Council Code requirements. 

 Suitability of the land for development.  Consider flooding, drainage, tidal inundation, 
land slip, soil erosion, mine subsidence, bushfire and similar risks. 

 Proposed vehicle access and egress.  Adequacy for any loading, unloading, turning or 
parking. 

 Proposed landscaping of the site and whether any existing trees should be preserved. 

 The physical character, location, siting, bulk, scale, shape, size, height, density, design 
or external appearance of the development. 

 The siting of any building or works on the land and their relation to development on 
neighbouring land (especially consider overlooking and over shadowing). 

 Impact on the landscape, streetscape or scenic quality of the locality. 

 The existing and likely future amenity of the neighbourhood. 
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 The amount of traffic likely to be generated, particularly in relation to the adequacy of 
existing roads and present volumes of traffic carried. 

 Whether public transport will be necessary to serve the development, and present 
availability and adequacy of public transport. 

 Whether existing utility services are adequate to serve the development (ie, water, 
sewerage, power, stormwater drainage, telephone) or, in rural areas, whether services 
are available on site. 

 The impact on the natural environments. 

 The impact on the built environment or items of natural heritage. 

 Social and economic effects of the development. 

 Any special heads of consideration specified in an environmental planning instrument 
(eg, relating to heritage and conservation, scenic protection, wetlands, water catchment 
areas, escarpments, etc). 

 Any special circumstances relating to the site or the locality. 
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PLAN OF SITE 

OFFICE USE APPLICANT 

TO TICK 
REQUIREMENTS 

Supplied Required 

❏ The existing subdivision pattern of the subject land as well 
as that of the adjoining land. ❏ ❏ 

❏ The location and use of any existing buildings on the land. ❏ ❏ 

❏ Contours, relative height levels or Australian Height Datum 
levels as required (the level of adjoining roads should also 
be shown). 

❏ ❏ 

❏ The location of all vegetation, watercourses, dams, rock 
outcrops and escarpments on the subject land. ❏ ❏ 

❏ The location of services including water, sewerage, 
electricity and telephone. ❏ ❏ 

❏ Points of entry and exit. ❏ ❏ 

❏ The proposed method of stormwater disposal. ❏ ❏ 

❏ The position of north. ❏ ❏ 

❏ Relationship of the development proposal to adjoining land 
uses. ❏ ❏ 

❏ Lot size and shape including location of proposed building 
envelopes. ❏ ❏ 

❏ Adequacy of the existing road layout to accommodate the 
proposed.  Amount of traffic generated by the proposal, 
particularly in the relation to the adequacy of the existing 
roads and current volumes traffic carried by these roads.  
Car access, parking and public transport availability. 

❏ ❏ 

❏ The adequacy of the internal accessway design both in 
terms of amenity and function for the proposed use of the 
land. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 
REQUIREMENTS 

Supplied Required 

❏ A risk analysis of the proposed development including 
reference to flooding, drainage, landslip, erosion, mine 
subsistence, bush fire and any other risks. 

❏ ❏ 

❏ 
The method of stormwater disposal and sewage effluent 
disposal. ❏ ❏ 

❏ 
The effect on the landscape, streetscape, national park or 
scenic quality of the locality. ❏ ❏ 

❏ 
The impact on the existing and future amenity of the locality. ❏ ❏ 

❏ 
For rural land, the impact on the agricultural productivity of 
the land. ❏ ❏ 

❏ 
The availability of services including power, telephone, water 
and sewerage. ❏ ❏ 

❏ 
Effect on flora and fauna with special reference to the 
Threatened Species Conservation Act and SEPP44 Koala 
Habitat Protection. 

❏ ❏ 

❏ 
The social and economic effect of the proposed 
development. ❏ ❏ 

❏ The effect on any items of Aboriginal or European heritage. ❏ ❏ 

❏ 
Any past usage of the site, which may cause it to be 
potentially contaminated (eg. old factory site, past 
agricultural uses).  Where this is the case, soil and 
groundwater testing may need to be provided.  For rural 
areas a site history report is required of any agricultural 
practices carried out on the property.  This report should 
include reference to all activities that have the potential to 
contaminate the site (eg. Cattle dips).  The report should be 
signed by the person who prepared it as a true account of 
the history of the property. 

❏ ❏ 
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SUITABLE MEASURES FOR A SOIL AND WATER 
MANAGEMENT PLAN (SWMP) 

OFFICE USE APPLICANT 

TO TICK REQUIREMENTS 
Supplied Required 

❏ Construction of a perimeter or diversion bank to manage 
water movement. ❏ ❏ 

❏ Construction of sediment traps and sediment basins and 
filter fences to collect sediment, nutrients and trash prior to 
site disturbance. 

❏ ❏ 

❏ Minimisation and prompt stabilisation of disturbed areas. ❏ ❏ 

❏ Staggered site works (with progressive landscaping). ❏ ❏ 

❏ Drainage control measures to control water movement and 
quality. 

❏ ❏ 

❏ The sowing of a cover crop on disturbed areas to minimise 
the time and period disturbances are exposed and to reduce 
erosion. 

❏ ❏ 

❏ The collection of silts and clays through flocculation where 
soils are known to be dispersible. 

❏ ❏ 

❏ Soil and water management measures should be designed 
for the 1 in 5 year storm event. 

❏ ❏ 

❏ Council should be notified 48 hours prior to the 
commencement of site works so as to enable a site 
inspection of the control measures. 

❏ ❏ 

❏ Polluted and nutrient rich runoff from the site should not 
contaminate receiving waters or ground waters. 

❏ ❏ 

❏ Development of slopes greater than 20 percent should be 
avoided. 

❏ ❏ 

❏ Any development on land with slopes greater than 20 
percent will require an evaluation of the site's stability by 
means of a geotechnical report.  In such areas cut and fill 
should not exceed depths of 1 metre. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK REQUIREMENTS 
Supplied Required 

❏ A soil contamination assessment should accompany all 
subdivision applications on properties where there is the 
likelihood of contamination due to past activities such as; 
mining, agriculture, industry, tanneries, or where there is 
evidence of extensive introduced landfill.  If any soil 
contamination is found a report should be prepared detailing 
the extent and levels of contamination and any appropriate 
mediation measures. 

❏ ❏ 

❏ The discharge of water through adjoining lands should reflect 
the pre existing or natural situation. Concentration flows of 
unpolluted water, should be channelled to natural drainage 
systems or absorbed into the ground water in an appropriate 
manner. 

❏ ❏ 

❏ Energy dissipaters should be used to reduce the velocity of 
stormwater into watercourses, foreshore areas and tidal 
zones. 

❏ ❏ 
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LANDFILL APPLICATIONS 

Plans detailing the work, not larger than "A1" size, are to be presented showing: 
 

OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

❏ Extent in plan, elevation and sections of earthworks involved 
- including volumes of cut and fill, quantities and balances of 
materials to be imported/exported, and the need for and 
location of stockpiles.  All finished levels to be shown to 
Australian Height Datum. 

❏ ❏ 

❏ Depth and quantity of existing topsoil to be removed is to be 
specified.  The topsoil is to be  stockpiled prior to landfill and 
respread after earthworks/landfill. 

❏ ❏ 

❏ Details to include cross-sections on the x-x, y-y axis 
indicating finished height of material above natural ground 
level. 

❏ ❏ 

❏ Geotechnical stabilisation works proposed - retaining walls, 
embankments, drainage (surface and subsoil), surface 
treatments, sub-grade preparation, keying and benching. 

❏ ❏ 

❏ Stormwater and Waterway Management Proposals -  
treatment and protection of creeks and watercourses, 
artificial open channels, pipes, dams and ponds. 

❏ ❏ 

❏ Soil Erosion Control Measures - both temporary and 
permanent including stormwater management, cut off drains, 
silt traps and ponds, rock filled wire mattress, siltation 
fences, staging proposals and fencing of areas to be 
protected. 

❏ ❏ 

❏ Control of water pollution from surface and sub-surface 
sources. 

❏ ❏ 

❏ Site stabilisation works incorporating a revegetation plan, 
including a species list for all revegetative plantings. 

❏ ❏ 

❏ Extent and quality of any fill already placed, including 
presence of compressible and putrescent materials, builders' 
waste and materials that are toxic. 

❏ ❏ 

❏ Method of placement and extent of compaction of existing fill 
(if any). 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

❏ Existing ground preparation - whether the topsoil was 
stripped, benching and keying, etc. 

❏ ❏ 

❏ Source of material to be imported and type of material to be 
imported. 

❏ ❏ 

 Survey   

❏ In the case of major landfill/earthworks applications lodged 
with Council, a survey of the site by a Registered Surveyor, 
illustrating the following information: 

❏ ❏ 

❏  Plans, Contours and Sections in 1:100, 1:200 or 1:500 
metric scales on plan forms not larger than "A1" size. ❏ ❏ 

❏  Lot boundaries. ❏ ❏ 

❏  Existing/natural ground levels (all shall be to Australian 
Height Datum). ❏ ❏ 

❏  Topographic features such as rock formations, drainage 
lines, ponds and springs. ❏ ❏ 

❏  Trees - individuals, groups, mass vegetation showing 
location, height, trunk diameter and canopy spread, and 
condition. 

❏ ❏ 

❏  Tracks, trails, driveways, buildings, drains, septic tanks, 
dams and other improvements. ❏ ❏ 

❏  All services, ie. Sewer lines, power, telecom, etc. ❏ ❏ 

❏  Details of any buildings on adjoining land likely to be 
affected. ❏ ❏ 

❏  Easements, restrictions as to user, and other burdens on 
the title, if any. ❏ ❏ 

❏ Minor works, where considered necessary by the Branch 
Manager Building and Development, may also require a 
survey to be submitted. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

 Geotechnical Reports and Certifications   

❏ In the case of major landfill/earthworks applications lodged 
with Council, a report from a Geotechnical Engineer, 
including the following information (where appropriate) is 
required to accompany the application: 

❏ ❏ 

❏  Details of site investigation/laboratory reports. ❏ ❏ 

❏  Details of the proposed future use of the area to be filled 
and if building works are proposed, then a report is 
required from a Geotechnical Engineer specifying type of 
fill, depth of layers and method of compaction. 

❏ ❏ 

❏  Geotechnical stability risk assessment, and justification of 
stabilisation methods proposed. ❏ ❏ 

❏  Requirements and proposals for site supervision and 
quality control, including control of the type of fill placed, 
treatment of existing ground surfaces, methods of fill 
placement, compaction and testing. 

❏ ❏ 

❏  Need to rework and/or remove from the site any unsound 
or hazardous material. ❏ ❏ 

❏  Stabilisation and maintenance of surface treatments 
(vegetation cover, etc). ❏ ❏ 

❏  Source, quantity and quality and type of material/fill to be 
imported (if any), and methods of maintaining the source, 
quantity and quality of the type of fill. 

❏ ❏ 

❏  Plans and specifications of any retaining wall structures 
required as a result of the work. ❏ ❏ 

❏  Certifications as appropriate by qualified 
Geotechnical/Structural Engineers. ❏ ❏ 

❏  Program of completion of Engineering works and, where 
the subject land adjoins a public reserve, lodgement of a 
bond to ensure compliance with the conditions of 
development consent. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

 Waterway Management Engineering Reports   

❏ In the case of major landfill/earthworks applications where 
watercourses are located onsite, a waterway management 
report is required.  Such a report is to incorporate: 

 Hydraulic calculations, waterway capacities and flood 
levels, flow velocities and controls, channel 
protection/energy dissipation requirements, detention and 
storage calculations, spillways, overflows and fail-safe 
waterways, maintenance of water resources, sediment 
and pollution control. 

❏ ❏ 

 Soil Conservation Details and Drawings   

❏ An Erosion and Sediment Control Plan is to be submitted 
with all DAs.  This Plan is to detail the steps necessary to 
prevent soil erosion and sedimentation arising from the flow 
of stormwater from the land, or from the disturbance of the 
land surface during construction and subsequent use of the 
land. 

❏ ❏ 

❏ The following principles should be addressed and where 
appropriate incorporated into the design of individual 
proposals:- 

❏ ❏ 

❏  Prevention of erosion by wind action. ❏ ❏ 

❏  Prevention of cartage of soil etc from the site on the tyres 
or bodies of vehicles. ❏ ❏ 

❏  Erosion Control Measures must be in place prior to the 
commencement of work. ❏ ❏ 

❏  Methods used to divert stormwater around the site of land 
fillings, and away from any batters.  These methods need 
to be employed both during the construction phase and 
following completion of any works. 

❏ ❏ 

LODGING A DEVELOPMENT APPLICATION __________________________________________________________________________________________ 

 B–10 



  APPENDIX B 
hawkesbury development control plan _______________________________________________________________________________________________ 

OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

❏  Methods to be used to prevent erosion of soil from the 
site and subsequent sedimentation of adjacent 
watercourses.  This should include information on 
preventing erosion of the site from any existing overland 
flow path and on providing sufficient access for 
maintenance of any proposed sediment traps and nutrient 
removal ponds. 

❏ ❏ 

❏  Methods employed to prevent any deleterious leachate or 
nutrient enriched drainage from leaving the site and 
entering surrounding bushland or adjacent watercourses. 

❏ ❏ 

❏  Methods used to stabilise the site with vegetation 
following completion of any works.  Information should 
include revegetation techniques, ie  depth of soil, mulch, 
sowing seeds, planting and type of vegetation to be used. 

❏ ❏ 

 Revegetation Techniques   

❏ Revegetation techniques may not be required to accompany 
all applications, such will depend upon site considerations, 
however, details and documentation must accompany major 
landfill/earthworks applications. 

❏ ❏ 

❏ Specifically, documentation should include the following: ❏ ❏ 

❏  The source and composition of proposed fill material, with 
details of a soil rehabilitation program to facilitate plant 
growth.  A soil analysis is to be provided for fill material. 

❏ ❏ 

❏  Soil erosion protection measures to be employed during 
and after the operation. ❏ ❏ 

❏  Subgrade preparation details prior to the placement of fill 
are to be provided and should address existing 
vegetation, including grass which is required to be 
removed.  Such should be stockpiled for reuse if 
appropriate. 

❏ ❏ 
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OFFICE USE APPLICANT 

TO TICK 

 

REQUIREMENTS 
Supplied Required 

❏  Arboricultural assessment of all existing trees on the site, 
with specific details of protection measures for trees to be 
retained should be carried out.  The plot of existing 
vegetation should show tree height, canopy spread and 
trunk location to scale and each species should be 
identified by botanical name with a note regarding 
removal or retention.  The location of protective fencing 
around trees to be retained should be located one (1) 
metre beyond the drip line of these trees. 

❏ ❏ 

❏  Details of fill compaction rates and layers.  Details of 
density or the number of passes for a particular machine 
and layer thickness are to be certified by a Civil Engineer.  
Supervision of works shall be carried out by an Engineer, 
with Certificates of Compliance provided to Council. 

❏ ❏ 

❏  Existing and finished surface levels. ❏ ❏ 

❏  Where landfill or earthworks abut natural bushland, 
revegetation should be carried out only with native 
species, including grasses and understorey plants, which 
are a component of the adjacent natural vegetation plant 
community. 

❏ ❏ 

❏  Proposed planting details showing the location, size at 
planting, and number of plants to be used.  A planting 
plan showing location of species, and planting schedule 
detailing size of stock is the minimum requirement.  Bed 
treatment should be specifically addressed. 

❏ ❏ 

❏  Drainage details, including dispersal methods, and 
facilities for discharge from the site.  The use of "swales" 
or "soak pits", remote from any cut batters on fill 
embankment are recommended, as these encourage 
water into the ground which in turn facilitates plant 
growth. 

❏ ❏ 

❏ These details should be provided in the form of plan, cross 
sections and detailed sketches. 

❏ ❏ 

❏ The operation should be supervised by a Landscape 
Architect and Civil Engineer (as appropriate), who should 
certify to Council that the works are in accordance with the 
documentation at sub-grade, bulk earthworks, planting bed 
preparation, completion stages. 

❏ ❏ 
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SPECIES SUITABILITY 

Trees 
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Botanical Name Common Name  

Acacia concurrens  5 S        

Acacia decurrens Green wattle X         

Acacia longifolia Golden wattle 5 E        

Acacia melanoxylon Sally wattle X S        

Acacia saligna Golden wreath wattle 6 S        

Acmena hemilampra Broad leaved lilly pilly 5         

Acmena smithii Lilly pilly 5 S        

Allocasuarina distyla Scrub she-oak 6 S        

Allocasuarina littoralis Black she-oak 6 S        

Allocasuarina torulosa Forest oak X         

Alphitonia excelsa Red ash 6 S        

Araucaria bidwillii Bunya pine X         

Araucaria cunninghamii Hoop pine X S        

Araucaria heterophylla Norfolk Island pine X E        

Banksia aemula Old Man banksia 5 S        

Banksia integrifolia Coastal banksia 6 E        

Barklya syringifolia Golden barklya 6         
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Botanical Name Common Name  

Brachychiton acerifolium Flame tree X         

Brachychiton discolor Lacebark X         

Bridelia exaltata Brush ironbark 6 S        

Callicoma serratifolia Callicoma 6         

Callistemon salignus Willow bottlebrush 6 S        

Callistemon viminalis Weeping bottlebrush 6 S        

Callitris columellaris Coastal cypress pine X S        
Castanospernum 
australe 

Black bean X         

Casuarina cunninghamii River oak X         

Casuarina glauca Swamp oak X         
Diploglottis 
cunninghamii 

Native tamarind X         

Duboisia myoporoides Soft corkwood 6         

Eleocarpus grandis Blue fig X         

Eleocarpus reticulatus Blueberry ash 5 S        

Eucalyptus ficifolia Red flowering gum 8         

Eucalyptus grandis Flooded gum X S        

Eucalyptus gummifera Red Bloodwood X S        

Eucalyptus intermedia Pink bloodwood X S        

Eucalyptus microcorys Tallowwood X X        

Eucalyptus pilularis Blackbutt X S        

Eucalyptus robusta Swamp mahogany X S        
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Botanical Name Common Name  

Eucalyptus siderophloia 
North Coast grey 
ironbark 

X         

Ficus benjamina Weeping fig X S        

Ficus fraseri Sandpaper fig 5 S        

Ficus obliqua Small-leaved fig X S        

Grevillea robusta Silky oak X         

Haemastoma  8         

Lophostemon confertus Brush box X S        
Lophostemon 
suaveolens 

Swamp box 6 S        

Melaleuca leucadendron Weeping paperbark 6 S        

Melaleuca linearirfolia 
Fine-leaved 
paperbark 

6         
Melaleuca 
quinquenervia 

Broad-leaved 
paperbark 

8 S        

Melia azedarach White cedar 8 S        

Notolea longifolia Large mock olive 6 S        
Pandanus 
pendunculatus 

Pandanus palm 5 E        

Phebalium squameum Silver leaf bush 6         

Pittosporum revolutum Hairy pittosporum 5 S        
Pittosporum 
rhombifolium 

Coastal daphne 6         

Pittosporum undulatum Native daphne 8 S        

Podocarpus elatus Brown pine X S        

Polyscias murrayi Pencil cedar X         
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Botanical Name Common Name  

Rhodomyrtus psidioides Native guava 5 E        

Stenocarpus sinuatus Fire wheel tree X         

Sterculia quadrifia Peanut tree 8         

Syncarpia glomulifera Turpentine X S        

Synoum glandulosum Scentless rosewood 6         

Syzygium australe Brush cherry 6 E        
Syzygium 
hodgkinsoniae # 

Red lilly pilly 5         

Syzygium leuhmanii Riberry 8 E        

Syzygium moorei Coolamon X         

Syzygium oleosum Blue lilly pilly 6 E        

Toona ciliata Red cedar X         

Tristaniopsis laurina Water gum 6         

Eucalyptus Cebra Narrow leaf iron bark          

Eucalyptus Saligna Sydney blue gum          

Eucalyptus Tereticornis Forest red gum          

Eucalyptus punctata Grey gum          

Eucalyptus moluccane Grey box          

Brachychiton Populneus Kurrajong          

Schirus mollee Peppercorn tree          

Schirus terebinfolia           

Notes: #  Indicates rare or endangered 
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Botanical Name Common Name  

Acacia elongata  2         

Acacia floribunda           

Acacia podalyrifolia 
Queensland silver 
wattle 

3         

Acacia suaveolens Scented wattle 1 E        

Alchornea ilicifolia Native holly 3         

Alyxia ruscifolia Prickly alyxia 2         

Aphananthe philippensis Rough-leaved elm 3         

Baeckia citriodora 
Lemon-scented 
baeckea 

3 S        

Banksia ericifolia Heath banksia 3 S        

Banksia oblongifolia Rusty banksia 1.5 E        

Banksia robur Large-leaved banksia 2         

Banksia spinulosa Hairpin banksia 2         

Boronia falcifolia Wallum boronia 1         

Boronia parviflora Swamp boronia 2 S        

Buckingham cellsissima Ivory curl flower 4 S        

Callistemon citrinus Crimson bottlebrush 2 S        

Callistemon 
pachyphyllus 

Wallum bottlebrush 2 S        
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Botanical Name Common Name  

Claoxylon australe Brittlewood 2         

Clerodendrum 
tomentosum 

Hairy clerodendrum 3         

Dillwynia glaberrima Heathy parrot pea 1 S        

Dodonea triquetra Hop bush 4         

Epacris microphylla Coral heath 1         

Epacris obtusifolia Blunt-leaf heath 1         

Epacris pulchella Wallum heath 1 S        

Eriostemon australasius Pink wax flower 2 S        

Grevillea banksii Banks grevillea 3 S        

Grevillea  
"Robyn Gordon" 

 1         

Hakea sericea Hakea 2 S        

Ozothamnus 
diosmifolium 

White dogwood 1 S        

Hovea acutifolia Hovea 2 S        

Leptospermum 
polygafolium 

Common tea tree 
(lemon scented) 

3 S        

Leptospermum 
liversidgei 

Lemon-scented tea tree 2 S        

Leptospermum 
rotundifolium 

Round-leaf tea tree 3 S        

Leptospermum 
semibaccatum 

Soft-fruited tea tree 2 S        

Leptospermum 
squarrosum 

Peach-flowered tea tree 2 S        

Leptospermum whiteii # White's tea tree 3 S        
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Botanical Name Common Name  

Leucopgon ericoides 
Pink beard heath 
(Bearded Heath) 

2 S        

Leucopogon lanceolatus
Wallum beard 
(Lanee Beard) heath 

2 S        

Leucopogon magarodes Pearl beard heath 2 S        

Melaleuca nodosa Noddy myrtle 3 S        

Melaleuca thymifolia Thyme honey myrtle 1.5 S        

Monotoca elliptica Tall broom heath 4 S        

Pultanaea Myrtoides Silvery bush pea 1 S        

Pultanaea villosa Hairy bush pea 1 S        

Vitex purpurea Vitex 2 E        

Westringia fruticosa Native rosemary 1.5 E        

Xanthorrhoea johnsonii Grass tree 2         

Xanthorrhoea 
macronema 

Bottle brush grass tree 2         

Xanthorrhoea resinosa Spear grass tree 1         

 

Note. #  Indicates rare or endangered 
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Palms, Cycads & Palm Lillies 
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Botanical Name Common Name  
Achontopheonix 
alexandrae 

Alexander palm X         

Achontopheonix 
cunninghamiana 

Bangalow palm X         

Cordyline congesta Palm lily 2         

Cordyline petiolaris Broad-leaved palm lily 4         

Cordyline rubra Red-fruited palm 2         

Cordyline stricta 
Narrow-leaved palm 
lily 

2         

Lepidozamia proffskyana Shining burrawong 2         

Linospadix monostrachys Walking stick palm 2         

Livistona australis Cabbage tree palm X         

 

Notes: #  Indicates rare or endangered 
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Ferns 
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Botanical Name Common Name  

Adiantum hispidulum 
Rough maindenhair 
fern 

0.5         

Asplenium nidas Birds nest fern 1         

Cheilanthes tenuifolia Rock fern 0.5 S        

Cyathea australis Rough tree fern 5         

Cyathea cooperii Straw tree fern 5         

Doodia aspera Rasp fern 0.5         

Hypolepsis muelleri Harsh ground fern 1 S        

Lastreopisi acuminata Shiny sheild fern 1 S        

Todea barbara King fern 1.5         

 

Notes: #  Indicates rare or endangered 
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Ground Covers 
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Botanical Name Common Name  

Alpinia caerulea Native ginger 1         

Bossiaea ensata Sword bossiaea 1 S        

Brachycombe multifida Hawkesbury daisy 1 S        

Cissus Antarctica Water vine C         

Cissus hypoglauca Five-leaf water vine C S        

Dampiera diversifolia (herb) 1 S        

Dampiera stricta Blue Dampiera 1 S        

Grevillea juniperina  0.5         

Grevillea poorinda Royal mantle 0.5         

Hardenbergia violacea Purple coral pea 1         

Hibbertia dentata 
obtusifolia 

Trailing guinea 
flower 

C         

Hibbertia scandens 
Golden guinea 
flower 

C E        

Hibbertia bestita Hairy guinea flower 1 S        

Hoya australis Native hoya C         

Kennedia rubicunda Dusky coral pea C S        

Lomandra longifolia Mat rush 1         

Lycopodium cernuum Club moss 0.5         

Pandorea pandorana Wonga vine C S        
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Botanical Name Common Name  

Parsonsia straminea Common silkpod C S        

Pimelia linifolia Rice flower 1.5 S        

Restio tetraphyllis  0.5 S        

Smilax glyciphylla Sweet sarsparilla C S        

Stephanica japonica Snake vine C S        

Tertatheca thymifolia Black-eyed susan 0.5 S        

 

Notes: #  Indicates rare or endangered 
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VEGETATION PLANTING FOR ABSORPTION AREAS 

Plants Suitable for Wet Soils 

Trees 
Acmena smithii Lillypilly (E)(N)(BF) 
Alphitonia excelsa Red Ash (E/D)(N) 
Angophora floribunda Rough-barked apple (E)(N)(BF) 
Angophora subvelutina Broad-leaved Apple (E)(N)(BF) 
Casuarina cunninghamiana River Oak (E)(N)(BF) 
Casuarina glauca Swamp Oak (E)(N)(BF) 
Eucalyptus amplifolia Cabbage Gum (E)(N)(BF) 
Eucalyptus elata River Peppermint (E)(N)(BF) 
Eucalyptus parramattensis Drooping Redgum (E)(N)(BF) 
Eucalyptus robusta Swamp Mahogany (E)(N)(BF) 
Eucalyptus tereticornis Forest Redgum (E)(N)(BF) 
Ficus coronata Sandpaper Fig (E)(N)(BF) 
Ficus rubiginosa Rusty Fig (E)(N)(BF) 
Melaleuca decora Honeymyrtle (E)(N)(BF) 
Melaleuca linariifolia Honeymyrtle (E)(N)(BF) 
Melaleuca squarrosum Scented Paperbark (E)(N)(BF) 
Melaleuca styphelioides Prickly-leaved Paperbark (E)(N)(BF) 
Melia azedarach White Cedar (D)(N)(BF) 
Syzigium species Brush Cherry (E)(N)(BF) 
Toona ciliata Red Cedar (E/D)(N) 
Almus glutinosa Alder (D)(I) 
Almus cordata Italian Alder (D)(I) 
Citrus species (good drainage is required) (E)(I) 
Liquidamber styraciflua Liquidamber (D)(I) 
 

Large Shrubs 
Acacia floribunda Sally Wattle (E)(N)(BF) 
Acacia implexa Hickory (E)(N)(BF) 
Acacia melanoxylon Blackwood (E)(N)(BF) 
Acacia parramattensis Parramatta Wattle (E)(N)(BF) 
Backhousia myrtifolia Lancewood (E)(N)(BF) 
Callistemon salignus Willow bottlebrush (E)(N)(BF) 
Glochidion ferdinandi Cheese Tree (E)(N) 
Rapanea howittiana Brush Muttonwood (E)(N) 
Trema aspera Native Peach (E/D)(N)(BF) 
Tristaniopsis laurina Water Gum (E)(N)(BF) 
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Medium And Small Shrubs 
Abrophyllum ornans - (E)(N) 
Acacia elongata Swamp Wattle (E)(N)(BF) 
Acacia longifolia Sydney Golden Wattle (E)(N)(BF) 
Banksia robur Swamp Banksia (E)(N)(BF) 
Bauera rubioides Dog Rose (E)(N)(BF) 
Callistemon citrinus Lemon-scented Bottlebrush (E)(N)(BF) 
Callistemon rigidus Bottlebrush (E)(N)(BF) 
Hybiscus heterophyllus Native Rosella (E)(N)(BF) 
Leptospermum juniperinum Ti Tree (E)(N)(BF) 
Leptospermum polygalifolium Ti Tree (E)(N)(BF) 
Melaleuca ericifolia Swamp Paperbark (E)(N)(BF) 
Melaleuca nodosa - (E)(N)(BF) 
Melaleuca thymifolia Thyme Honeymyrtle (E)(N)(BF) 
Viminaria juncea Native Broom (E)(N)(BF) 
 

Climbers 
Aphanopetalum resinosum Gum Vine (E)(N) 
Kennedia species Running Postman (E)(N) 
Morinda jasminoides Morinda (E)(N) 
Clematis species Old Man's Beard (E)(N) 
 
Ground Covers 
Centella asiatica Swamp Pennywort (E)(N) 
Dichondra repens Kidney Weed (E)(N) 
Viola hederacea Native Violet (E)(N) 
 
 
NOTE 
 
Most ferns are also appropriate, however, Fishbone Fern (Nephrolepis cordifolia) should not be 
grown as it is a bushland weed. 
 
In addition to these species, a large number of sedges, rushes and native grasses are available.  
Species include Scirpus, Cyperus, Juncus, Eleocharis, Microlaena, Entolasia, Oplismenus, and 
Typha.  These species can provide a very effective means of absorbing sewage nutrients and 
water whilst creating an attractive and low maintenance swamp or grassland feature. 
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CODES 
(E) = Evergreen 
(D) = Deciduous 
(E/D) = Either partially deciduous or variable depending on habitat 
(N) = Native species (indigenous to the Sydney Basin) 
(I) = Introduced species (not native) 
(BF) = Bird, wildlife friendly 
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1. GENERAL SUBMISSION PROCEDURES AND 
REQUIREMENTS 

1.1 APPROVALS PROCESS 

In December 1997 amendments to the Environmental Planning and Assessment Act were 
passed by the NSW Parliament.  These amendments introduced two new categories of 
development into the development approvals system in New South Wales being “exempt” and 
“complying” development. 
 
“Exempt development” is minor development where there will be no need to seek any approval 
from Council, provided that certain preset standards are met. 
 
“Complying development” is routine development, which may be certified in its entirety as 
complying with predetermined standards and policies that will ensure minimum environmental 
impact.  That is to say, the traditional approval of Council will not be required and proponents 
will be able to obtain a complying development certificate either from Council or an outside 
accredited certifier in order to proceed with development. 
 
If development does not meet any of the predetermined standards, it will not constitute exempt 
or complying development and will therefore require development consent from Council. 
 
For the purposes of complying development, the certifying authority is a person authorised 
under Section 85A of the Environmental Planning and Assessment Act to issue certificates for 
complying development.  This person may be Council or an accredited certifier. 
 
An accredited certifier is a person who is accredited under Section 109T of the Environmental 
Planning and Assessment Act to certify complying development. 
 

1.2 DEFINITIONS 

 The certifying authority refers to either Council or an accredited certifier. 

 Engineer refers to the Director; Asset Services and Recreation, or his appointed 
representative. 

 Council refers to persons in Council responsible for approving development. 

 The consent authority is Council as it applies non complying development. 

 The Developer refers to the owner or a nominated person with authority to make 
decisions, usually the Project Manager. 

 The Contractor is those engaged by the Developer to carry out work for the Developer 
to Council's requirements. 

________________________________________________________________________________________________________________________DESIGN 
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 "Approved" refers to any materials or treatments determined to be suitable by either 
the consent or certifying authority. 

 
On all subdivisions and developments the owner or developer must nominate a specific person 
to act as Project Manager for the entire project. This person must be readily available and have 
sufficient authority and ability to discuss and resolve any operational problems that occur during 
the development. 
 

1.3 PROCESS FOR THE DEVELOPER 

When a development certificate or consent has been granted the Developer should: 

 Read the certificate or consent - where you are unsure of the meaning or extent of any 
condition contact the Consent Authority or Certifying Authority and seek clarification 
(Consent No./File No. will assist in your enquiries). 

 Engage an Engineering Consultant/Project Manager - satisfy yourself that the 
consultant has the required expertise. 

 Give the Consultant a copy of the whole certificate or consent, together with any 
approved plans or other documents. 

 Let the Consultant work for you - the Certifier will have only one contact with whom 
correspondence relating to the technical aspect of the development will be exchanged. 

 The Consultant prepares the Engineering Plans - your Consultant should arrange 
survey and engineering designs that will fulfil the conditions of the certificate or 
consent. 

 Lodge the Engineering Plans and Assessment Fee together with any other 
documents/information required to satisfy the conditions of the certificate or consent - 
The Certifying Authority will check the engineering plans to ensure compliance with 
conditions of consent and other Council requirements. 

 Consultant advised of Amendments required to the Engineering Plan, and any other 
outstanding items required prior to the release of the approved engineering plans. 

 Approval of the Construction Certificate - when the Certifying Authority is satisfied that 
the engineering plans will enable work to be constructed with a minimum of field 
supervision a Construction Certificate is issued in accordance with the consent 
conditions. 

 Construction - the Consultant will engage a Contractor to carry out the works in 
accordance with the approved plans, conditions of consent and Council's Civil Works 
Specification Part 2 Construction. 

 Inspecting the Works - inspections required for road and drainage works that will 
become Council's asset shall be in accordance with Council's Civil Works 
Specification Part 2 Construction. 
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 Lodge the Works-As-Executed, together with any compliance certificates, prior to 
requesting the final inspection. 

 Final Inspection – the Certifying Authority is to be requested to inspect the works when 
the Developer believes that all works are complete. The Developer will be advised of 
any defects required to be rectified. The Certifying Authority is to be advised when all 
the defects have been rectified to carry out the final inspection. 

 Check the Conditions of Consent - ensure that all conditions of consent have been 
complied with prior to the issue of the Subdivision Certificate (Linen Plan) in the case 
of subdivisions or issue of the Occupation Certificate in other cases. 

 Lodge the Final Plan of Subdivision - Council will not accept the final plan of 
subdivision and accompanying legal documents until all conditions of consent have 
generally been complied with. 

 Release of the Final Plan of Subdivision - when all conditions have been complied 
with, including payment of all fees and contributions the documents will be prepared 
for signature. The documents will then be sent for signature and the Developer will be 
contacted when they are ready to be picked up. 

 Liability Period - the liability period shall be in accordance with Council's Civil Works 
Specification Part 2 Construction for all civil works becoming (or existing as) a Council 
asset. 

 

1.4 ENGINEERING SURVEY 

The engineering survey shall be carried out using the MGA co-ordinate reference system and 
all levels shall be on Australian Height Datum (A.H.D.).  The Engineer’s approval shall be 
obtained if another datum is to be adopted. 
 
The survey shall accurately show the existing conditions including topography, flora, fauna 
habitats, archaeological sites and existing man made features to facilitate the best possible 
design and construction of works consistent with minimum interference to the existing amenity 
of the area. 
 
Bench Marks shall be established at intervals not greater than 600 metres and are to be placed 
where they will not be disturbed. 
  

1.5 ENGINEERING DRAWINGS 

Engineering Drawings shall be submitted in quadruplicate, with an application for Construction 
Certificate and the appropriate fees, by the Consultant. Two (2) sets of approved plans will be 
returned to the Consultant with a Construction Certificate.  It is suggested that two (2) sets of 
plans be submitted for an initial check by the certifying authority, followed by the submission of 
the full four (4) sets upon completion of any amendments. 
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The preparation of engineering drawings for developments and subdivisions shall be carried out 
in accordance with Section 2 - Engineering Drawings. 
 
The civil engineering drawings will be checked by the certifying authority for compliance with 
these guidelines. It is the responsibility of the Consultant to ensure that the designs, calculations 
and specifications comply with Consent Conditions, Engineering Guidelines, relevant Australian 
Standards and other Council Codes. Approval of the drawings does not relieve the Developer 
from rectifying any errors or omissions which become evident during construction or the liability 
period. 
 

1.6 PERSONS QUALIFIED 

Engineering design plans shall be prepared to Council's standards by a person holding 
qualifications acceptable for Corporate Membership of the Institution of Engineers, Australia, 
preferably with NPER registration, or equivalent qualifications acceptable for membership of the 
Institution of Surveyors, Australia. 
 
Design plans may be accepted from other persons where appropriate experience and expertise 
is demonstrated. 
 

1.7 CONSULTATION 

The Consultant and Developer are encouraged to consult with Council and other relevant 
authorities during the preparation of design plans. 
 

1.8 INSPECTION OF WORKS 

The whole of the works that will become Council's asset, which the Developer is required to 
carry out in respect of a development shall be inspected in accordance with Council's Civil 
Works Specification Part 2 Construction. 
 

1.9 ENVIRONMENTAL AND VEGETATION PROTECTION 

The works shall be designed to minimise the adverse impacts on the environment and to 
maximise the positive benefits of the works to the environment. 
 
Council requires the preservation of trees in accordance with Council's Tree Preservation Order 
which prohibits the ringbarking, cutting down, topping, lopping or wilful destruction of trees 
except with the prior approval of Council. All trees to be retained are to be protected by paraweb 
or similar fencing, firmly staked at the dripline of the tree or a minimum of four (4) metres from 
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the trunk of the tree whichever is the greater. This fencing is to be erected prior to the 
commencement of any site works and is to be maintained in position for the duration of the 
works. The area within the dripline of the tree should not be used for the stockpiling of new or 
demolition material, nor for vehicular or pedestrian convenience or uses that would compact the 
soil in this area. 
 
Developments which contain any trees are required to provide a detailed plan of the trees to be 
retained and clearly defining any trees proposed for removal in accordance with Council's 
policies. 
 

1.10 STREET TREES 

Street trees and tree guards shall be provided in accordance with Section 6.5.8. 
 

1.11 EROSION AND SEDIMENTATION CONTROL 

All developments, where the site is disturbed, shall provide Erosion and Sedimentation Control 
in accordance with the requirements of the Department of Housing guidelines, Department of 
Land and Water Conservation, the Environmental Protection Authority and Council (refer 
Section 5). 
 
Design plans shall be in accordance with the Council's Civil Works Specification Part 2 
Construction. 
 

1.12 ENGINEERING FEES 

Engineering fees are payable to Council.  The fees and charges will be in accordance with 
those adopted in Council’s Management Plan.  
 
Where a private certifier is selected by the Developer, then its fees and charges will be 
negotiated between the two parties. 
 
The timing of payment of fees and charges to Council is detailed in Table 1.1. 
 

TABLE 1.1 ENGINEERING FEES FOR SUBDIVISIONS AND DEVELOPMENTS 

Engineering plan assessment fee Paid at lodgement of application for construction 
certificate 

Inspection Fee for Road, Drainage and other Civil 
Works 

Paid prior to commencement of works 

Bond assessment fee Paid prior to assessment of bond 
Issue of subdivision certificate fee Paid with application for subdivision certificate 
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2. ENGINEERING DESIGN DRAWINGS 

 

2.1 SCOPE 

This section of the Civil Works Specification sets out Council's general requirements for the 
preparation of Engineering Drawings. 
 

2.2 GENERAL REQUIREMENTS 

All engineering drawings are to address all relevant conditions of consent. Drawings are to be 
submitted on standard size drawing sheets, stapled and bound. 
 
Four (4) full sets of the engineering drawings are to be submitted and two (2) stamped sets will 
be returned with the Construction Certificate. 
 

2.3 PLAN CONTENT 

2.3.1 Title Blocks 

All engineering drawings submitted to Council for approval are to have a title block showing the 
following: 

 Developers Name. 

 Consultants Name, Address, Phone No. and Contact Name. 

 Drawing Number, Sheet Number and Amendment Number. 

 Schedule showing Date and Nature of Amendments. 

 Site Address, including Lot and Deposited Plan (DP) Number. 

 Council's File Reference. 

 Stage Number. 

 Drawing Title. 

 Scale with Scale Bar. 

 Signature of Authorised Person . 

 Datum Used. 

 Date of Drawing. 
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2.3.2 Title Sheet 

The location of the Development shall be identified by lot, DP, street name and suburb and by 
clearly marking the site on a Locality Plan. 
 
A layout plan shall be provided showing the layout of roads, road numbers, allotment layout 
(with lot numbers as per the approved plan of subdivision), Bench Marks (to A.H.D.) and North 
Point. The origin, nature and value of the datum used to establish the bench marks is to be 
indicated, e.g. Permanent Mark or State Survey Mark and number. Where the plan shows 
layouts for past or future stages, a bold and clearly defined stage border is to be shown. For 
small developments, where all of these details can be shown on the detail plan, the layout plan 
may be omitted. 
 
The title sheet should also include construction notes and an index of the sheets provided in the 
set of drawings. 
 

2.3.3 Road and Drainage Drawings 

Plans for Road and Drainage works shall be presented to Council generally in the following 
format: 

 Title Sheet. 

 Detail Plan(s). 

 Road Longitudinal Section(s). 

 Typical Road Cross Section(s). 

 Road Cross Sections. 

 Kerb Return Details. 

 Traffic Calming Devices, Pathways and Other Miscellaneous Road Details. 

 Drainage Catchment Plan. 

 Drainage Longitudinal Section(s). 

 Drainage Calculations. 

 Other Drainage Details. 

 Erosion and Sediment Control Plan. 

 Traffic Management Plan. 
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2.3.4 On-Site Stormwater Detention Drawings 

Engineering drawings showing on-site stormwater detention details for developments shall 
generally include the following : 

 Catchment Plan showing contours, area of site affected and area of site not collected. 

 Drainage design summary details. 

 Calculations to confirm volumes and pipe sizes, and details of any software used. 

 Detail Plan and sections (see Section 2.3.14). 

 Design Levels for top water/overflow; inverts of all drainage pits, pipelines and storage 
areas; overflow weir; centreline of orifice; surface of all drainage pits; and surfaces 
designed to detain and direct stormwater. 

 Dimensions of storage areas, drainage pits, overflow weirs, orifice size, maximum 
head, high early discharge head and depth of storage. 

 

2.3.5 Detail Plan 

Prior to any layout design all physical features that may affect construction are to be located, 
levelled and plotted on the plan. These include but shall not be limited to: 

 North point. 

 Lot details, including numbers, easements and any road widenings. 

 Existing contours extending beyond the boundary of the site for a distance sufficient to 
show any constraints. 

 Existing natural features including trees, water courses, ditches, dams, mounds, etc. - 
these details are not to be limited to the site and are to include any feature which has 
an impact on the development. 

 Rock outcrops (including cliffs, caves etc). 

 The canopy spread of individual trees 0.3m diameter and larger measured 1.0m 
above the ground unless the tree forms part of a group planting, in which case show 
the group canopy spread. 

 Watercourses, ponds, springs etc. 

 Contours generally at 0.5m intervals or as the terrain dictates. 

 Top and bottom of banks. 

 Existing constructed features including fences, kerb & gutter, pipes, pits. headwalls, 
road pavements, buildings, road furniture, etc.- these details are not to be limited to 
the site and are to include any feature which has an impact on the development. 

 Existing services including sewer, water, telephone, gas, electricity, etc., together with 
all associated pits, poles and other structures. 
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 Road centrelines showing chainages, bearings, and intersection points. Pavement and 
footpath widths. 

 Curve information including tangent point chainages, radii, arc and chord lengths, 
superelevation (if applicable). 

 Edge of pavement where no kerb is constructed. Kerb return numbers. 

 Location of proposed gutter crossings, footpaving, cycleways, pedestrian ramps and 
any required access driveways including adjustments to existing driveways. 

 Drainage pits including chainage, lintel length and pit number. Pipeline locations 
including pipe size, type and class. 

 Cut and fill areas clearly identifying depths and final levels. 

 Stormwater quality control measures. 

 Extent of proposed works. 

 Street furniture. 

 Linemarking. 
 

2.3.6 Road Long Section(s) 

Road long section(s) should include the following: 

 Road Number or Name. 

 Centreline chainage. 

 Existing centreline surface level. 

 Design centreline level (seal level). 

 Design grades. 

 Length of vertical curves. 

 Chainage and levels at grade intersection points and vertical curve tangent points. 

 Extended levels and grading to depict future works and/or match to existing roads. 

 Drainage and services conduits showing levels where they intersect the road 
centreline. 

 Where half road or shoulder construction is required, existing and design kerb 
longitudinal sections shall be shown for both sides of the road. 

 

2.3.7 Road Cross Sections 

A cross section for each centreline chainage (typically 15.0 metre intervals), with additional 
cross sections as required, should include the following: 
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 Road Number or Name. 

 Centreline chainage. 

 Existing surface levels, extending beyond any proposed batters. 

 Design surface levels. 

 Offset distances to centreline. 

 Crossfalls, batter slopes and dimensions. 

 Drainage and services as per Section 2.3.6. 
 

2.3.8 Typical Road Cross Section(s) 

The relevant typical cross sections shall be provided on each of the road long section sheets. 
Where typical cross sections are provided separately to the road cross sections, general details 
shall comply with Section 2.3.7.  The additional detail for a typical road cross section should 
include the following: 

 Road reserve width (existing and proposed). 

 Road width between face of kerbs or where no kerb is constructed pavement and 
shoulder widths. 

 Location and width of any proposed concrete footpaving or cycle paths. 

 Kerb and gutter type or table drain details. 

 Grades/slopes of pavements, footpaths and batters, with offsets to changes of grade. 

 Type and thickness of surfacing. 

 Thickness of pavement layers, using Council's minimum pavement thicknesses and a 
note advising that pavement thicknesses shall be designed in accordance with 
Section 7. 

 Traffic loading in accordance with Section 6.3.7. 
 

2.3.9 Kerb Return Details 

Plans showing kerb returns at intersections, junctions and turning heads should include the 
following: 

 Design kerb levels at tangent points, quarter points, high and low points, and wherever 
necessary to ensure accurate construction.  

 Contours for pavement design.  

 Kerb or table drain radius.  

 Long Section along top of kerb or invert of table drain.  

 Kerb return numbers.  
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 Kerb chainage and where appropriate centreline chainage. 

 Instantaneous kerb grades at tangent points. 
 
Cul-de-sac head details shall be provided generally in accordance with the abovementioned 
requirements. 
 

2.3.10 Traffic Calming Devices, Pathways and Other 
Miscellaneous Road Details 

Plans showing traffic calming devices should show design levels, design contours, signposting 
and line marking. Pathway and other miscellaneous road details should be shown clearly on 
typical sections. 
 

2.3.11 Drainage Catchment Plan 

A plan showing all internal and external catchments effecting the development and their 
breakdown into sub-catchments should include the following: 

 Road numbers or names. 

 Existing and proposed property and road boundaries. 

 All catchments / sub-catchments labelled according to the drainage calculation sheet. 

 Catchment / sub-catchment boundaries indicated by a bold line. 

 Proposed / existing contours at a suitable interval. 

 Direction of waterflow along the flow paths of the longest times of concentration. 

 Any features that may effect catchment boundaries. 

 Drainage lines and pit numbers. 

 Areas of all catchments / sub-catchments. 
 

2.3.12 Drainage Calculations 

A comprehensive drainage calculation table shall be provided complete with all hydrological and 
hydraulic data as detailed in Section 8 - Drainage Design. 
 

2.3.13 Drainage Longitudinal Section(s) 

A longitudinal section of each drainage pipeline is to be shown including the following 
information on each: 

 Chainages.  
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 Existing and design surface levels. 

 Design invert levels.  

 Drainage structures (including numbering, pit type, lintel size, headwall details).  

 Drainage line numbers.  

 Grade, diameter, class and material of each pipe section.  

 Services conduits as per Section 2.3.6. 

 Hydraulic grade lines and levels.  

 Pipe flows and capacities. 

 A blank row for the insertion of work as executed details at a later date. 
 

2.3.14 Other Drainage Details 

Details of the following are to be provided on a drainage detail plan where not shown on the 
roadworks detail plan: 
 

 Details of pipe junctions.  

 Full details, including reinforcing, of non standard structures.  

 Invert levels, surface levels and locations of all drainage structures.  

 Pipe details.  

 Pit schedule showing size, type, lintel and grate size. 
 
Where open drains are designed additional details shall be provided including the following: 

 Cross sections (usually 15.0 metre intervals).  

 Details of drop structures, energy dissipaters, etc. (plan and sectional views). 

 Lining or grassing details. 
 
Where detention basins or water quality control devices are required, full construction details 
shall be provided including the following: 

 Plan view. 

 Sectional views. 

 Details of basin wall construction (including stabilisation methods). 

 Details of outlet structures.  

 Extent of storage.  

 Maximum storage level.  
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 Extent and nature of any landscaping. 
 

2.3.15 Erosion and Sedimentation Control Plan 

A plan shall be provided showing relevant site characteristics and design criteria of erosion and 
sediment controls in accordance with the “Blue Book” (refer Section 5) and should include the 
following: 

 Locality of the site, north point and scale. 

 Existing and design contours. 

 Existing site drainage and vegetation.  

 Staging of works. 

 Limit of clearing, grading and filling.  

 Extent of works including cut/fill and roadworks. 

 Grades / slopes of site.  

 Critical natural areas (natural watercourses, swamps, cliffs, etc.). 

 Location of topsoil stockpiles, roads and all impervious surfaces.  

 Distance to nearest natural watercourse or drainage line.  

 Catchment area boundaries.  

 Sediment basin calculations. 

 Location of any fuel storage areas. 

 Erosion and sediment controls, including diversions of uncontaminated runoff. 

 Construction / revegetation notes.  

 Outline of program for maintenance of erosion and sediment controls.  

 Temporary construction exits. 

 Site rehabilitation proposals. 

 Delineation of traffic and work exclusion zones. 

 Geotechnical data to justify design parameters and assumptions. 

 Potential for saline groundwater intrusions. 
 

2.3.16 Traffic Management Plan 

A plan shall be provided showing traffic control measures for each stage of a proposed 
development and should include the following: 
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 The total area of works showing all existing adjacent features affected by traffic 
management proposals. 

 Delineation of temporary traffic paths.  

 Position of warning devices.  

 After hours traffic arrangements. 

 Instructions for the installation, operation, between stage rearrangements, and 
removal of traffic control devices. 

 Identification of the various construction stages resulting in changed provisions for 
both pedestrian and vehicular traffic. 

 A separate plan for each of these stages of construction detailing signposting, 
barricading, pavement marking, temporary works etc as necessary. 

 Any need for reduction of vehicle speed. This may be carried out through liaison with 
the local Roads and Traffic Authority (RTA) Branch or Depot and if successful the 
installation of reduced speed advisory signs. 

 Part or full road closure through liaison with Council, the RTA and the Traffic 
Committee as  appropriate. All works are to be in accordance with AS 1742.3and the 
RTA manual “Traffic Control at Work Sites”. 

 The provision of adequate lead time prior to construction to ensure that the required 
signage is available. 

 
The Traffic Management Plan may be altered at anytime, prior to or during construction by the 
certifying authority where considered necessary. 
 
No works will be permitted prior to the installation of all traffic management controls in 
accordance with the certificate and consent plan and conditions and any required modifications 
by the certifying authority. 
 

2.3.17 Site Regrading Plans 

Where the existing surface level will be raised or lowered in conjunction with subdivision or 
development works, other than nominal topsoiling, a site regrading plan shall be included with 
the Engineering Drawings. 
 
The site regrading plan shall include the following: 

 Road numbers and road names.  

 Road reserve boundaries. 

 Allotment layout, including easements and lots numbered in accordance with the final 
plan of subdivision. 

 Extent of cut/fill. 
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 Cut/fill area hatched, and hatching shown in a legend.  

 Existing and proposed or design contours, including existing and design spot levels in 
appropriate locations. 

 The location and type of all proposed retaining structures. 

 Cross sections of all regraded areas. 

 

2.4 SHEET SIZES 

Sheet sizes should not be mixed within the same drawing set and shall be limited to the 
following: 

 A1 - 841 x 594 - Road and Drainage Works 

 A2 - 594 x 420 - Road and Drainage Works, Minor Engineering Details 

 A3 - 420 x 297 - Minor Engineering Details 

 A4 - 297 x 210 - Minor Engineering Details 
 
The certifying authority will provide the required drawing size for other works following a request 
for the information from the Developer. 
 

2.5 SCALES 

The following scales are suggested for particular uses but may be varied with the approval of 
certifying authority: 
 

 Engineering Detail Plan  - 1:1000 or 1:500. 

 Longitudinal Section  - 1:1000 or 1:500  (Horizontal) 
  1:100 or 1:50  (Vertical) 

 Cross Section  - 1:100 

 Intersection Details  - 1:250, 1:200, or 1:100 

 Layout Plan  - 1:500, 1:1000, 1:2000 or 1:4000 

 Catchment Plan  - 1:500, 1:1000, 1:2000 or 1:4000 

 Locality Plan  - 1:500, 1:1000, 1:2000 or 1:4000 
 
Plan scales should be selected to allow an appropriate level of detail to be displayed in a clear 
fashion. 
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2.6 DIMENSIONS 

Linear dimensions on all engineering plans shall be in metres, with the exception of detail plans 
which may be in millimetres. Methods of dimensioning will be in accordance with the current 
Australian Standard. 
 
Chainage shall be expressed to the nearest 0.0lm, levels shall be reduced to Australian Height 
Datum (AHD) and expressed to the nearest 0.01m (except Bench Marks, PM's and SSM's 
which will be expressed to the nearest 0.00lm). 
 

2.7 ENVIRONMENTAL 

These plans shall show kerblines, drainage, sewer and any other civil infrastructure that will 
require disturbance to the natural environment. These plans shall show "NO GO AREAS" and 
proposed fencelines and types to ensure there is no disturbance outside the construction 
corridors. Other details to be included are specified in Section 3.  These details may be shown 
on the plan sheets if clarity permits, otherwise schedules should be attached to outline the 
proposed protection measures. 
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3. ENVIRONMENTAL PROTECTION 

3.1 INTRODUCTION 

Environmental protection requirements apply to the design of all engineering works which will 
disturb the soil surface, vegetation (including grasses, shrubs, trees), fauna habitat, air quality, 
noise levels, visual amenity, horticultural features, relic or material evidence of settlement, etc. 
covered by the Heritage Act 1977 or native vegetation and critical habitat under the Threatened 
Species Conservation Act 1995. 
 
It is Council policy to conserve native vegetation, flora and fauna (terrestrial and aquatic), 
minimise noise and dust to acceptable levels, minimise damage to trees and to control sediment 
runoff in all new developments.  
 

3.2 DEVELOPER RESPONSIBILITIES 

In the design of any works, the Developer and the Consultant have a responsibility to protect 
the environment.  Issues which may affect the engineering design of a subdivision or 
development are outlined below. 
 
Items of the built or natural environment which have conservation significance are protected by 
Acts of Parliament, State Environmental Planning Policies and State Regional Environmental 
Plans.  A full listing of these plans and policies is given in Chapter 1 of the Hawkesbury DCP. 
 
Where a known item or site is affected by or adjacent to a development, specific measures 
should be incorporated into the design to minimise any impacts. These must be strictly adhered 
to or severe penalties (fines or imprisonment or both) may result from action under the Heritage 
Act, the Environmental Planning and Assessment Act, and the National Parks and Wildlife Act. 
 
For the purposes of the Heritage Act a relic is any object or material evidence of settlement of 
the area which is 50 or more years old, but specifically excluding Aboriginal relics. 
 
The Developer shall ensure that the works are designed to conform to the Protection of the 
Environment Operations Act, 1997 which is administered by the Environment Protection 
Authority.  Severe penalties are imposed for contravening this legislation which deals with 
water, noise and air pollution. 
 
Drainage works shall be designed to ensure that flows and discharges are adequately 
controlled to avoid adverse impacts on downstream creek bank stability and flood behaviour, 
ecological features and property.  Also runoff from a development should be treated such that 
the pollutant load exiting the site does not exceed that for existing conditions or does not 
adversely affect downstream flora and fauna during both construction and post development 
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phases.  The incorporation of source control measures for pollutants in runoff should be 
maximised in the design of works.  The area of impervious surfaces and site disturbances 
should be minimised.  Clean runoff should be diverted around the worksite.  Works should be 
consistent with Council’s Stormwater Management Plan. 
 
Drainage channels should, where possible, be designed to mimic natural creek/streams.  The 
design should maximise the ecological, visual and recreational opportunities in a drainage 
channel with the use of low flow on the surface and inclusion of pools, riffle zones and a range 
of vegetation. 
 
The purpose of these provisions is not to restrict development unnecessarily, but to ensure that 
the environment is not adversely affected.  Environmental benefits should be achieved through 
development.  
 
There is no advantage to be gained by ignoring the above requirements and proceeding with 
designs and works which result in adverse environmental impacts.  Failure to comply with the 
provisions of the environmental legislation may result in severe penalties (fines or imprisonment 
or both). 
 

3.3 ENVIRONMENTAL PROTECTION 

The design of the subdivision or development shall take into account the following requirements 
to minimise adverse environmental impacts. 
 

3.3.1 On-Site Burning 

The Developer shall comply with all statutory requirements and ordinances that regulate the 
lighting of fires or where damage to the environment could result. Appropriate approval is to be 
obtained prior to any onsite burning. Alternative disposal methods are preferred for plant debris.  
 

3.3.2 Noise Control 

The Developer shall comply with the statutory regulations and take all practical precautions to 
minimise noise levels from the development site.  
 

3.3.3 Storage on Site 

The location of materials and equipment stored on site shall be approved by the certifying 
authority in order to prevent damage to the site and minimise hazards to persons, materials, 
equipment and the environment. 
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3.3.4 Disposal of substances 

The Developer shall properly dispose of all solids, liquids and gaseous contaminants in 
accordance with all statutory requirements. 
 

3.3.5 Stormwater Runoff 

During construction, runoff from the site shall not adversely impact on the downstream ecology 
and it may be necessary for the Developer to obtain a licence from the Environment Protection 
Authority to permit discharges from the site. 
 
Following development, both the runoff flow rate and pollutant load should be controlled to avoid 
destabilising the downstream creek bed and adversely affecting the ecology.  The peak flow 
rates of runoff from the site should be controlled so as not to exceed existing rates for all 
severity of storms.  The average annual pollutant load in runoff (suspended sediment, nutrients 
and bacteria) from the development should be controlled so as to not exceed existing levels.  If 
the receiving waters are in a poor condition, it may be necessary to achieve a reduction in the 
annual pollutant load below existing conditions.  These control works should be designed in 
accordance with the Department of Housing publication “Managing Urban Stormwater - Soils 
and Construction” and the Hawkesbury DCP. 
 

3.3.6 Dust Control 

The Developer shall comply with the statutory regulations and restrict the dust levels caused by 
the development to the recommended values.  
 

3.3.7 Transportation of Materials 

Any transportation of earth, sand, road construction material, loose debris and any loose 
materials to or from the development site shall be in a manner that will prevent the dropping of 
material on surrounding streets. The Developer shall ensure that the design of control measures 
allows for the wheels, tracks and body surface of all vehicles and plant leaving the site to be 
free of mud and that mud is not carried onto adjacent streets or other areas. 
 

3.3.8 Vegetation 

The works shall be designed to maximise the retention of native vegetation or vegetation which 
is recognised as significant in a local or regional context. 
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3.4 LANDSCAPING AND VEGETATION MANAGEMENT 

3.4.1 Landscape Policy 

Before lodging an application for subdivision or development, all aspects of the landscaping 
proposal should be investigated in order to best integrate the proposed development with the 
existing landscape and significant vegetation.  It is essential that landscaping and vegetation 
management proposals are based on a satisfactory initial site analysis including an assessment 
of the useful life of existing vegetation. Once a consent or certificate has been issued, 
landscaping opportunities will be restricted due to fixing the location of roads, lots and reserves. 
 
Aspects to be considered in the design include but are not limited to: 

 Appraisal of trees for preservation and removal of inappropriate trees. 

 Areas to be left undisturbed include wetlands, rock outcrops, rare, protected and 
significant vegetation, steep land, proposed public reserves especially semi-natural 
areas, buffer and filtration strips. 

 
Where required by the Consent, all the relevant details of the landscape design must be 
incorporated in the engineering design. The landscape design plan must be approved by the 
certifying authority prior to the issue of the Construction Certificate. 
 
Details of the Landscape Policy and the information required to be submitted under the various 
landscape categories are available from Council. 
 

3.5 BUSH FIRE PRECAUTIONS 

Careful consideration must be given to the possible bush fire hazard in the design of a 
subdivision or development.  The Developer shall follow the various recommendations of the 
Bush Fire Council and the Department of Bush Fire Services in their publication "Planning for 
Bush Fire Protection" and Council Policies. 
 
Where a subdivision abuts bushland in a bushfire prone area (as classified by Council) the 
following is required. 

 An all weather perimeter road (fire trail) of a minimum 4m trafficable width adequately 
drained, within a minimum cleared width of 6m.  

 Any perimeter road is to be located within a nominated fuel reduction zone on the site 
of the development immediately between the subdivision lots and the bushland. 

 The width of the fuel reduction zone will be determined by Council and will vary 
depending on the slope of the land, prevailing winds and adjoining flora types. Such 
fuel reduction zones will serve as a basis for fire protection. It will not be considered as 
part of the open space dedication required for the subdivision. All bush fire protection 
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measures, including perimeter roads and fuel reduction zones, shall be located on the 
site of the development requiring that protection and not on adjoining land. 

 Access to be provided to the fuel reduction zone from the local road system at regular 
intervals. 

 The Developer and/or Council may be required to identify safe building zones within a 
subdivision. 

 During and after construction sediment and erosion controls must be provided.  

 Where a potential fire hazard exists, applicants should consult with Council prior to 
final preparation of engineering plans. 

 
Subdivisions in areas historically subject to bushfires or areas likely to experience an increase 
in fire hazard arising from development shall require the provision of an alternative emergency 
vehicular access. 
 
The submission of recorded incidence of bushfires in the area and a report from a suitably 
qualified Fire Control Officer shall assist in determining whether alternative means of vehicular 
access to the subdivision is required. 
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4. EARTHWORKS 

4.1 GENERAL 

This section provides details and references to specific standards to be observed in the design 
of earthworks for development and subdivisional construction. 
 

4.2 SEDIMENT AND EROSION CONTROL 

Prior to the commencement of any works, the design shall conform to the requirements 
specified in Section 5. 
 

4.3 SITE REGRADING/CUT AND FILL 

Continuous embankments of cut or fill extending over two or more lots and/or repeated for more 
than two consecutive lots is discouraged and will generally require the provision of houses 
designed as other than slab on ground construction. 
 
All details regarding proposed lot reshaping shall be shown on the engineering plans submitted 
for approval in accordance with Section 2.3.17. 
 
Where cut and fill batters exceed 1 metre in height then a report from a qualified Geotechnical 
Engineer is required to certify the stability of the resulting slope and adequacy of the retention 
method. 
 

4.4 PRESERVATION OF EXISTING TREES AND NATIVE 
VEGETATION 

Selected trees and native vegetation communities are to be preserved to prevent the 
destruction normally caused by placement of conventional filling and by other earthworks within 
the critical root zone. 
 

4.5 EXPLOSIVES AND BLASTING 

The use of explosives and blasting will only be permitted in specific situations and must be 
carried out in accordance with the Civil Works Specification Part 2 Construction. 
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4.6 EXTENT OF FILL 

Where a lot is to be filled in isolation the toe of the batter shall merge with the existing surface a 
minimum of one metre from the adjoining property boundary within or adjoining the 
development. 
 

4.7 METHODS OF RETAINING FILL 

Fill shall be retained by either stabilised batters or retaining walls as recommended and certified 
by Geotechnical Engineers and/or approved by the certifying authority.  
 
Terracing of lots shall be regarded as filling of lots, whether in isolation or not and the requirements of 
Sections 4.3 and 4.6 shall apply. The face of the wall can be erected on the boundary subject to no 
drainage works being required as the result of filling. No part of any structure is to encroach onto 
adjoining properties. The renewal of any existing fence is the responsibility of the Developer unless a 
formal agreement has been obtained from affected land owners. 
 
Retaining walls shall have a minimum design life of 40 years, unless there is a possibility of 
future structures located such that they impose additional loads on these retaining walls, then 
the design life shall be a minimum of 80 years. The design and construction shall be certified by 
a practising Structural Engineer with NPER registration. The design shall be submitted to the 
certifying authority for approval. 
 
Retaining walls required for overland flow pathways shall be provided with adequate catch 
drains and subsurface drainage benefiting both the high and low side properties. Permission to 
enter adjacent private property must be obtained. 
 

4.8 DRAINAGE 

Filled areas shall be shaped and graded at a minimum of 0.5% to avoid ponding and to 
generally direct surface flow to the drainage system designed for that catchment.  Where 
possible filling should be graded at a minimum of 1.0%. 
 
The existing overland flow paths shall be maintained for trees which are to be retained.  Filling 
across natural drainage lines shall not allow water to back up and drown roots of upstream trees 
to be retained. The diversion of natural drainage flows away from existing trees to be retained 
shall be avoided. Where possible treatments shall be provided to maintain such existing flows 
without affecting allotments or road pavements. 
 
Provisions shall be made along the toe of the fill batters or base of retaining walls to permit the 
free passage of stormwater and subsurface water away from adjoining properties. Ponding or 
the reduction in stormwater disbursement is not permitted. Catch drains and/or interallotment 
drainage shall be provided to adequately drain such areas. 
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Adequate permanent or temporary intercept drains shall be provided to minimise stormwater 
run-on to downstream properties. 

4.9 PERMISSION TO ENTER 

Where it is proposed to fill or access is required over adjoining land, written proof of consent of 
affected landowners shall be supplied to the certifying authority prior to the issue of the 
Construction Certificate. 
 

4.10 FILLING OF DAMS 

4.10.1 General 

The following engineering details shall be submitted to the certifying authority and approved, 
before any dam can be filled in, whether in a rural or urban area. 
 
The plans must indicate: 

1. The manner of dewatering and its potential effect on downstream facilities and properties. 
2. Any information required by the Consent. 
3. The extent and type of fill. 
4. The tonnage of fill to be imported. 
 

4.11 TOPSOILING & REVEGETATION 

All disturbed areas shall be topsoiled, stabilised and revegetated in accordance with Section 
4.17 and Section 12 of the Civil Works Specification Part 2 Construction.  Details are to be 
shown on the design plans. 
 

4.12 CONTAMINATED LANDS 

Any contaminated lands shall be managed in accordance with the Contaminated Land 
Management Act and the EPA guidelines. 
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5. EROSION AND SEDIMENT CONTROL 

5.1  POLICY PURPOSE 

The purpose of this policy is to: 

 Minimise soil erosion and sedimentation resulting from site disturbing activities; 

 Promote the protection and enhancement of the natural environment and maintain 
compatibility with the built environment; and 

 Promote consistency and fairness in the application and regulation of erosion and 
sedimentation control measures. 

 
This policy applies to the following activities: 

 Any development activity requiring the approval of a certifying authority; 

 Any activity on public land, including Council activities (by or on behalf of Council); and 

 Any activity which involves disturbance of the soil surface or placement of fill on any 
allotment which will change the shape of the land. 

 
This policy does not apply to the following activities: 

 Any activity subsequent to a Crown approval or activity on Crown land; 

 Single dwellings and ancillary buildings on vegetated allotments exceeding 1 ha where 
no site disturbance is to take place within 40m of any watercourse or allotment 
boundary; and 

 Agricultural activities and land management practices on land zoned "Rural" where 
such activity is more than 40m from any watercourse or more than 5m from any 
allotment boundary. 

 

5.2 POLICY OVERVIEW 

5.2.1 Scope 

This section deals with the design of structures to control erosion and sedimentation. These 
structures may be temporary or permanent. 
 
The Contractor shall plan and carry out the whole of the works to avoid erosion and 
sedimentation of the site, surrounding areas, watercourses, waterbodies and wetlands. 
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5.2.2 Principles of Erosion and Sediment Control 

Construction activity generally requires the disturbance of the soil surface and the existing 
vegetation, exposing the construction site to erosion.  This in turns leads to sediment loss in the 
resultant runoff water. 
 
Since such soil disturbance is a necessary part of development, it is essential therefore to 
develop measures which reduce the erosion hazard of any particular construction activity.  
Having done that, runoff water which carries the sediment must be controlled, in such a way as 
to reduce the amount of that soil leaving the site.  This is achieved by: 

 Limiting the amount of site disturbance. 

 Isolating the site by diverting clean upstream “run-on” water around or separately 
through the development where possible. 

 Providing an effective major stormwater system economical in terms of operation and 
maintenance, incorporating water quality controls. 

 Retaining topsoil for effective revegetation works. 

 Controlling runoff and sediment movement at its point source rather than only at one 
final point. 

 Progressive revegetation of the site where possible during on-going construction to 
reduce the area contributing sediment. This in turn increases the efficiency and 
effectiveness of the entire sediment control system. 

 Construction of larger sediment trapping systems of a size relevant to the catchment 
of the site. 

 Filtering of the sediment in the trapped water prior to its release to the drainage 
system. 

 

5.2.3 Documentation 

All erosion and sediment control, pollution control and rehabilitation measures shall conform to 
the specifications and standards contained in “Managing Urban Stormwater - Soils and 
Construction" - 1998, NSW Department of Housing (known as the “Blue Book”). 
 
The Contractor shall prepare either an Erosion and Sediment Control Plan (ESCP) or a Soil and 
Water Management Plan (SWMP).  An ESCP is required for a development site area of less 
than 2,500 m2 while a SWMP is required for sites with an area greater than 2,500 m2. 
 
The design is to be site specific and not a generalisation of erosion control philosophy. 
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5.3 CONTROL AND MANAGEMENT PLANS 

5.3.1 Background 

The requirements for ESCPs and SWMPs are presented in detail in the Blue Book and only 
overview detail is provided in these specifications.  The plans are documents which detail the 
control measures to be implemented on a site to minimise the potential for erosion and 
sedimentation. 
 
A plan can vary from a simple statement for minor activities to complex engineering plans and 
associated documentation for major activities, and shall be submitted as part of the design plan.  
The following sections identify the minimum controls for site disturbing works. 
 
A plan is required to ensure that: 

 A strategy to manage erosion and sedimentation is considered at an early stage in the 
planning process; 

 There is minimal disturbance of the site and minimal erosion and sedimentation; 

 Erosion and sediment control measures and practices are an integral part of the initial 
site development plan; and 

 Construction activities and erosion and sediment control measures and practices are 
implemented within a co-ordinated framework. 

 

5.3.2 Contents of a Plan 

A plan shall: 

 Demonstrate an understanding of the limitations of the site and/or the watercourses 
that may affect the type of controls used; 

 Co-ordinate construction works to minimise disturbance of the site by limiting the 
extent of works and the time the disturbed area is exposed; 

 Control water from where it enters the site, through and beyond the lowest point of the 
site; 

 Minimise, and where possible prevent, sediment leaving the site; 

 Schedule the rehabilitation of the disturbed areas of the site; and 

 Detail the maintenance procedures for all of the control measures. 
 
The plan shall address all aspects of site disturbance, flow rate changes, erosion and sediment 
control and site rehabilitation for the duration of the project from initial clearing to project 
completion. If, at the project's completion, there is any area that is in an erosion-prone state, or 
permanent structures are in need of maintenance, then the plan shall be reviewed with respect 
to the additional works required. 
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A plan shall be prepared by a person with a demonstrated knowledge of soil and water 
management. 
 
The format of a plan will vary depending upon the complexity of the proposal and its potential 
environmental impact.  A plan shall incorporate the following components: 

 Plan(s); 

 Supporting information; and 

 Construction details, calculations and notations. 
 

Drawing Component 
The drawing component of a plan shall be prepared in accordance with Section 2.3.15. 
 

Supporting Information 
Supporting information shall be in the form of a brief description of the overall erosion and 
sediment control strategy.  This information may be shown on the plan or as a separate 
document, and shall include: 

 A brief description of existing conditions, such as soils, proposed works, impact on the 
site and adjacent areas; 

 Supporting geotechnical data for design parameters and assumptions; 

 A description of any areas within the site that have potential for serious erosion and/or 
sedimentation, together with their proposed management strategy and details; 

 The construction sequence over the duration of the works; 

 A brief description of the overall site rehabilitation program; 

 A maintenance strategy for all control measures, including the nomination of 
responsibility for the follow-up maintenance required on any permanent measures; 
and 

 Construction details, calculations and notations, including construction drawings and 
written specifications, shall be provided on each type of structural erosion and 
sediment control measure. 

 
Specifications for all rehabilitation and revegetation components shall be included. Where 
possible native vegetation should be used to stabilise and revegetate disturbed areas. 
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5.4 PLANNING FOR EROSION CONTROL 

Recommended steps and checklists suggested to be used in the development and 
implementation of an acceptable plan are documented below. This information should provide 
the necessary tools to gain approval of construction activities for all types of construction sites 
and developments. 
 

STEP 1: Identify Site Characteristics 
Existing: 

 Topography/contours. 

 Drainage patterns upstream and downstream of the site. 

 Site soils. 

 Sensitive areas or other areas of concern, e.g. wetlands and 

 Creeks, etc. 
 
Future: 

 Site contours.  

 Drainage system, type and location. 

 Impervious areas. 
 

STEP 2: Pre-construction Plan and Proposed Base Measures 
 Determine the construction timing and sequence.  

 Establish primary site access point(s) for construction traffic.  

 Lay out limits of clearing and construction activities.  

 Establish base protection measures including sediment barriers and stabilised 
construction entrances.  

 Establish maintenance procedures for erosion control measures. 
 

STEP 3: Measures During Construction 
 Continue establishment of the site base measures as disturbance occurs, including 

stockpile protection and sediment filters. 

 If during construction there is the likelihood of rain (summer, long-range forecasts, 
etc.) then a suitable action plan must be in place prior to the rain occurring. 

 Establish and schedule wet weather measures including the establishment of 
vegetation on exposed soils. 

 Establish maintenance procedures for erosion control measures. 
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STEP 4: Post Construction Measures 
 Maintain erosion and sediment control measures for the duration of the specified 

maintenance period. 

 An established stabilised ground cover must be in place and approval from the 
certifying authority received before removing erosion control measures. 

 

5.5 APPROVAL PROCESS 

A plan will be assessed by the certifying authority. In some cases, principally urban 
subdivisions, approval from the Environment Protection Authority under Section 19 of the Clean 
Waters Act 1970 may be required. Subdivisions in excess of 10 ha or 50 lots shall be referred to 
the NSW Environment Protection Authority in addition to any application which the certifying 
authority deems appropriate because of environmental sensitivity or community concerns. An 
unsatisfactory plan will be rejected and work will not be able to commence until the certifying 
authority approves a revised plan. 
 
Approval of a plan by the certifying authority does not relieve the Developer to ensure that 
erosion and sedimentation control measures are constructed and maintained to contain 
sediment on the site. 
 

5.6 RECOMMENDED CONTROL MEASURES 

The recommended control measures are contained in the Department of Housing Guidelines 
(Blue Book) which present the required construction dimensions, placement, nature and 
application criteria for the various control measures. 
 

5.7 GUIDELINES FOR SITE REHABILITATION AND 
LANDSCAPING 

To ensure that the landscape and scenic quality of the locality is maintained and improved, and 
to ensure that the completed development will not result in the degradation of downstream 
water quality, the following shall apply: 

 the site shall be rehabilitated with all disturbed ground stabilised; 

 on lands where shaping has finished, rehabilitation shall be completed within a 
specified time, usually 20 working days. Where final shaping has not been finished but 
works are unlikely to proceed for periods of 14 days or more, temporary revegetation 
works for erosion and sediment control shall be installed with use of mulches, annual 
grasses, sediment fences, etc; 
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 planting of native trees and shrubs utilising endemic seed collected before clearing of 
site shall be required where deemed appropriate; 

 approval shall be obtained from the Department of Land and Water Conservation prior 
to the removal or injury of any tree from: 

- land within the bed of or within 40m of the banks of any river or creek; or 

- land designated "protected land" under the Soil Conservation Act 1938. 
 

5.8 APPROPRIATE VEGETATION 

To provide quick soil surface stabilisation, either turf or a cover crop of grasses should be 
immediately established as the work progresses. The following seed types are provided as a 
guideline only and allowances should be made for the type of flow which may cause erosion. 
 
 
Type Spring/Summer Autumn/Winter 

Japanese Millet 4kg/ha - 
Couch (hulled/unhulled) 4kg/ha 4kg/ha 
Ryecorn/Barley - 30kg/ha 
Red Clover 4kg/ha 4kg/ha 
White Clover 4kg/ha 4kg/ha 
Wimmera Rye 10kg/ha - 
Perennial Rye - 10kg/ha 
Kikuyu 4kg/ha - 
 
For medium to long term site stabilisation and protection of the integrity of the surrounding 
ecology, local native trees and shrub species best suited to the Hawkesbury soils are as 
follows: 
 
Very hardy and suited to exposed sites: 
Snappy Gum Figs Narrow Leaved Apple 
Smooth Barked Apple Drooping Oak Red Bloodwood 
Silvertop Ash Yellow Bloodwood Cypress Pine 
Mountain Blue Mallee Coast Tea Tree Woody Pear 
Scribbly Gum Stringybark Dwarf Apple Myrtle 
She-Oak Bottlebrushes Kunzea 
Bracelet Honeymyrtle Paperbark Privet-Leaved Stringybark 
Bottlebrushes Coast Rosemary Round Leaf Tea Tree 
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Local native trees and shrub species best suited to  
clay soils and exposed sites and are very hardy: 
River She-Oak Cedar Wattle Lilly Pilly Belah 
Forest She Oak Lemon Scented Gum 
Grey Ironbark Tallowwood Silky Oak 
Brush Box Ribbon Gum Paddy's River Box 
Turpentine Kurrajong Drooping Bottlebrush 
Grey Gum White Cedar Swamp Oak 
Willow Gum Glory Wattle She Oak 
Westringia Silver Cassia Mudgee Wattle 
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6. ROAD DESIGN 

6.1 GENERAL 

6.1.1 Scope 

This section of the manual sets out Council's requirements for the design of roads. It is in no 
way a comprehensive design manual and it is intended to be read in conjunction with and as a 
supplement to: 

 AUSTROADS (1988) - Guide to Traffic Engineering Practice, Parts 1-14; 

 AUSTROADS (1993) - Rural Road Design, Guide to the Geometric Design of Rural 
Roads; 

 AUSTROADS (1992) - Pavement Design, A Guide to the Structural Design of Road 
Pavements; 

 ARRB, Transport Research (1995) Sealed Local Roads Manual - Guidelines to Good 
Practice for the Construction, Maintenance and Rehabilitation of Pavements; 

 AMCORD - A National Resource Document for Residential Development;  

 Department of Housing Road Manual;  and 

 Roads and Traffic Authority Road Design Guide. 
 

6.1.2 Aim 

The design and construction of a road system that provides the following: 

 a high level of safety for all users; 

 acceptable levels of amenity and protection from the impact of traffic; 

 a reasonable level of convenience for all users; and 

 economy of construction and maintenance. 
 

6.1.3 Planning Standards 

The road layout and widths shall be based on a hierarchy of street and road types (refer Table 
6.3 and Table 6.11). 
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6.2 GENERAL REQUIREMENTS - ALL ROADS 

6.2.1 Pavement Crossfall 

The normal cross-fall of pavement and shoulders on a straight alignment shall be 3%. 
 
There are many controls, particularly in urban areas which may force departures from the above 
values.  Should it be necessary to increase or decrease cross-fall, it shall remain within the 
range of 1.0% to 7.0%.  However, where the longitudinal gradient is less than 2% the minimum 
permissible crossfall shall be 2% and where the longitudinal gradient is greater than 12%, the 
maximum permissible crossfall shall be 5%. 
 

6.2.2 Vertical Curves 

Vertical curves of the form of simple parabolas shall be provided at all changes of grade 
exceeding the following: 

 Local Access and Collector 1.0% 
 Rural, Sub-arterial and Arterial 0.6% 

 
Every effort should be made to provide vertical curves as long as possible for improved 
appearance, however, surface drainage should be maintained in proximity to sag points. The 
design of vertical curves shall be in accordance with the RTA Design Guide and the following: 

 A minimum design speed of 60 km/h shall be adopted even if the horizontal alignment 
is not satisfactory for that speed. 

 The minimum length of a crest vertical curve is governed by sight distance 
requirements. 

 The desirable minimum length of a sag vertical curve is that providing minimum 
headlight sight distance and this length should be provided wherever possible. 

 The absolute minimum length of a sag vertical curve is based on the consideration of 
riding comfort and shall be such that the maximum vertical acceleration is 0.1 G. 

 In addition to the minimum length requirements mentioned above, from a 
consideration of appearance the minimum length of a vertical curve in urban areas 
shall not be less than that shown in Table 6.1. 

 
TABLE 6.1  MINIMUM VERTICAL CURVE LENGTHS 

Road Type General Minimum Curve 
Length (m) 

Minimum Curve Length at 
Road Junctions (m) 

Access Roads 25 6 
Collector Roads 35 12 
Sub-arterial/Arterial 50 20 
Industrial/Commercial 35 20 
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 The tangent point of a vertical curve in the side road should be located at, or behind, 
the kerb line of the through road. 

 Vertical curves on kerb returns must be treated in such a manner as to make 
construction practical. 

 

6.2.3 Intersections 

The design of intersections or junctions shall be in accordance with AUSTROADS -Guide to 
Traffic Engineering Practice, PART 5, Intersections at Grade and R.T.A. Road Design Guide. 
 
Intersections should generally be located so that streets intersect at right angles and at not less 
than 70°. Adequate stopping and sight distances should be provided on each of the approach 
legs of an intersection and for any horizontal or vertical curves. 
 
Turning movements shall be accommodated by using AUSTROADS Design Vehicles and 
Turning Templates as follows: 

 for turning movements involving major and medium collector streets, the "design 
semi-trailer" with turning path radius 15 metres shall be used to enable turns to be 
made in a single forward movement. 

 for turning movements involving access streets and collector streets, the Austroads 
"Design Single Unit Truck" 12.5m long with 13m turning path radius shall be used to 
enable turns to be made in a single forward movement. 

 for turning movements on access streets, the garbage collection vehicle used by 
Council. (Austroads Design Service Vehicle 8.8m long). 

 for turning movements at the head of cul-de-sac streets, sufficient area shall be 
provided for the "design single unit" truck to make a three (3) point turn. 

 

6.2.4 Roundabouts 

The design of roundabouts shall be in accordance with AUSTROADS - Guide to Traffic 
Engineering Practice, Part 6, Roundabouts and shall be approved by the Council and the Roads 
and Traffic Authority. 
 
Roundabouts are to be generally designed in accordance with the current Austroads Guide to 
Traffic Engineering Practice and the RTA document "Roundabouts Geometric Design Method" 
paying particular attention to the following requirements. 

 Adequate capacity for projected future volumes for it's design life. 

 Adequate sight distance for vehicles approaching and entering the roundabout, 
pedestrians and cyclists. 
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 Provisions for service authorities future needs. 

 Geometry to satisfy deflection and driver guidance requirements. It is preferable to 
attain deflection prior to entering the roundabout. 

 Adequate drainage. 

 Site specific designed street lighting. 

 Signposting and pavement marking. 

 The provision for pedestrians and cyclists. 

 Adequate turning paths for design vehicles specified in Section 6.2.3. 

 The provision of suitable landscaping. 
 
Roundabouts on RTA classified roads are to be designed and constructed in accordance with 
RTA requirements. RTA approval is mandatory. 
 

6.2.5 Cul-de-sac and Hammer Head Facilities 

The following minimum requirements will apply to turning facilities. 
 
a) Cul-de-sacs 

Cul-de-sacs shall be constructed with the following minimum radii. 
 

TABLE 6.2  Cul-de-Sac Minimum Radii 

  
Road Type Minimum Kerb/Pavement Radii (m) Minimum Boundary Radii (m) 

Residential 8.5 12 
Industrial/Commercial 13.5 17 
Rural 12.0 17 

 
b) Hammer Heads 
 Variations of hammer head turning facilities will be permitted where specified in the 

Consent.  Turning paths for these facilities must be submitted and approved by the 
Certifier. 

 
c) Grades and Crossfalls 
 The range of allowable grades and crossfalls are a minimum of 1% and maximum of 

6%. 
 
d) Manoeuvring 
 Manoeuvring within the turning facility shall be designed in accordance with Section 

6.2.3. 
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6.2.6 Berms 

Berms shall extend 0.3 metres in fill or in cut beyond the property boundary at the same grade 
as the footpath. 
 

6.2.7 Batters 

Batters shall be designed as stable slopes at the edge of the berm in accordance with Table 
6.3. 
 

TABLE 6.3  MAXIMUM BATTER SLOPES 

 

Batter Type Maximum Slope (V:H) 

Earth – Fill 1:3 

Earth – Cut 1:3 

Rock 1:0.25 

 
Steeper batters will only be permitted where the Certifier is satisfied that the long term stability 
of the batter will not be compromised and that the batter can be appropriately revegetated, 
stabilised and maintained. 
 
The abovementioned slopes for rock batters refer only to cut batters in solid rock with few clay 
bands.  Rock material should be certified by a qualified Geotechnical Engineer. 
 
The need for constructing retaining walls should be avoided wherever possible. Should a 
retaining wall be necessary the Developer must provide full engineering details of the proposed 
structure, including elevation, typical cross-section and structural certification. 
 

6.2.8 Cuttings 

On the top side of cuttings, where shown on the plans, catch drains shall be provided with a 
cross-sectional area not less than 0.2 square metres, side slopes not steeper than the adjacent 
road batter, and a minimum depth of 300mm over a width of at least 300mm.  The minimum 
gradient of catch drains shall be 1 in 100.  The catch drain shall be located a minimum 2.5 
metres from the edge of the cutting. 
 
Where the grade of the catch drain exceeds 5%, scour protection shall be provided. 
 
Proper outlet drains shall be provided leading to culverts and, in earth cuttings pitching of the 
outlet drain is to be provided to prevent scour. 
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The applicant may construct an embankment not less than 500mm high, 300m wide on top, with 
1:1 slopes in lieu of cutting catch drains. 
 

6.3 SPECIFIC REQUIREMENTS - URBAN ROADS 

This section details Council’s specific requirements to be followed in the design of urban roads. 
 

6.3.1 Road Alignment 

The standard road layout and alignment widths for various classifications of roads are given in 
Table 6.4  These values are to be used for new and existing roads and must not be varied 
except in the situation where existing kerblines already define a carriageway width which does 
not match those listed below. 
 

TABLE 6.4  URBAN ROAD ALIGNMENT AND WIDTHS 

 

Road Type Description Widths (m) 
  Carriage-

way 
Footway Road 

Reserve 

Residential Roads     
 major collector - major bus routes and inter 

precinct traffic 
13 3.5 20 

 medium collector - through roads serving open 
space, shops etc possible 
bus route 

11 3.5 18 

 minor collector  - through roads 8 3.5 15 

 local - cul-de-sacs and short 
through roads 

8 3.5 15 

 local access roads - less than 10 properties 6 3.5 13 

 cul-de-sacs  Refer to Table 6.10 

Industrial/Commercial 13 3.5 20 
    
 
A typical urban road cross section is shown on Standard Drawing No. SD2 
 

6.3.2 Design Speed 

Design speed is the speed applied to the design of a road's geometric elements to create and 
maintain a speed environment for 85% of drivers. 
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Generally the following design speeds should be adopted: 
 

Local Access Road 40 km/hr 
Local Road 50 km/hr 
Collector Road 60 km/hr 

 

6.3.3 Sight Distance 

Refer to the RTA Design Guide Section 2.1 
 
The Absolute Minimum sight distance is that required for a driver to observe an object on the 
road surface ahead, and to stop the vehicle before reaching the object. This sight distance shall 
be available at every point on every road and at intersections to provide sufficient distance for 
an approaching vehicle to stop before an obstruction in the roadway  using the approved design 
speed.   The appropriate value of sight distance for various vehicle speeds are presented in 
Table 6.5 
 

TABLE 6.5  ABSOLUTE MINIMUM SIGHT DISTANCES 

Design Speed (km/h) Sight Distance (m) 
40 39 
50 52 
60 68 
70 86 
80 108 

 

6.3.4 Horizontal Alignment 

Drivers react to restrictive horizontal alignment by slowing to an appropriate speed, hence the 
desired maximum design speed is maintained by deliberately designing a restrictive horizontal 
alignment. 
 
The minimum horizontal deflection angle for which a curve is needed is 1.0 degree.  Where 
possible the radii of the curve shall be maximised to reduce the necessity of centreline shift and 
widening of the carriageway. The minimum radii for various design speeds shall be in 
accordance with Table 6.6. 
 

TABLE 6.6  MINIMUM CURVE RADII 

Design Speed (km/h) Minimum Radii (m) 
40 35 
50 50 
60 90 
70 150 
80 240 
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Sight distance on curves is determined by formula, values of which are tabulated in the RTA 
Road Design Guide. 
 

6.3.5 Longitudinal Gradient 

Longitudinal grades shall generally be in accordance with Table 6.7. 
 

TABLE 6.7  MINIMUM/MAXIMUM LONGITUDINAL GRADES 

Road Type Desirable 
Minimum (%) 

Absolute 
Minimum (%) 

Desirable 
Maximum (%) 

Absolute 
Maximum (%) 

Arterial 1.0 0.7 5.0 7.0 
Sub Arterial 1.0 0.7 6.0 8.0 
Industrial 1.0 0.5 6.0 10.0 
Residential 1.0 0.5 12.0 16.0 
 
At intersections, the longitudinal grade of the side road, within 6.0 metres of the through road, 
should not exceed 5.0 %. The longitudinal grade at the head of cul-de-sacs shall be between 
1.0% and 10.0%. 
 

6.3.6 Super-Elevation 

For the majority of Council’s urban roads, the provision of super-elevation will not be 
appropriate.  However, where super-elevation is considered necessary, the design shall be 
carried out in accordance with the R.T.A. Road Design Guide adopting maximum values of 
4.0% in urban areas. 
 

6.3.7 Road Pavement 

A formal pavement design shall be prepared based on sampling and testing of the subgrade 
materials from the site by a registered N.A.T.A. laboratory. Details of the pavement design, 
results of sub-grade testing (including CBR's) shall be submitted to the certifying authority for 
approval prior to commencement of pavement construction. The Design Traffic Loadings shall 
be in accordance with Table 6.8. 
 

TABLE 6.8  DESIGN TRAFFIC LOADINGS 

Road Type Design Traffic Loading 
Local Access Road 1 x 104

Local 5 x 104

Minor Collector 2 x 105

Medium Collector 5 x 105

Major Collector 1 x 106
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Road Type Design Traffic Loading 
Commercial / Light Industrial (dead end) 2 x 106

Light Industrial (through road) 5 x 106

Heavy Industrial (dead end) 5 x 106

Heavy Industrial (through road) 1 x 107

 
The minimum pavement thickness  and wearing course appropriate for each road classification 
is detailed in Section 7. 
 

6.3.8 Kerb and Gutter 

Concrete kerb and gutter shall be provided on both sides of urban roads and shall be provided 
generally in accordance with Table 6.9 and Council's Civil Works Specification Part 2 
Construction. 
 

TABLE 6.9  Kerb And Gutter Types 

 

Road Type/Location Kerb and Gutter Type 

Local Access Roads Roll Kerb and Gutter 

Local Roads 150mm Integral Kerb and Gutter 

Minor Collector 150mm Integral Kerb and Gutter 

Other Collector 150mm Integral Kerb and Gutter 

Sub-Arterial Roads 150mm Integral Kerb and Gutter 

Arterial Roads 150mm Integral Kerb and Gutter 

Adjacent to Public Open Space 150mm Integral Kerb and Gutter 

Roundabout Kerb Returns 150mm Integral Kerb and Gutter 

Industrial/Commercial Areas 150mm Integral Kerb and Gutter 
 
For infill development, or where new kerb & gutter joins existing works, the kerb & gutter type 
shall match the existing unless otherwise specified. 
 
The desirable minimum grade of the kerb and gutter shall be 1% with an absolute minimum of 
0.5% for lengths less than 50m. 
 
Subsoil drainage shall be provided beneath kerb and gutter where specified in Section 5.18 of 
Council’s Civil Works Specification Part 2 Construction. 
 

6.3.9 Footpath Crossfall 

Footpath areas shall be sloped towards the road so that water does not drain onto adjoining 
properties. A desirable grade of 3% shall be provided. 
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6.3.10 Kerb Returns 

The general design of a kerb shall be by dividing the kerb return into quarters between tangent 
points and using two vertical curves radii for kerb returns shall generally be in accordance with 
Table 6.10. 
 

TABLE 6.10  KERB RETURN AND CUL-DE-SAC MINIMUM RADII 

 

Road Type Minimum Kerb Radii (m) Minimum Boundary Radii (m) 

Residential 8.5 12 

Industrial/Commercial 13.5 17 

 

6.3.11 Traffic Calming Devices 

The design of traffic calming devices shall be in accordance with AUSTROADS - Guide to 
Traffic Engineering Practice, Part 10, Local Area Traffic Management and shall be provided 
where specified in the Consent. 
 
Traffic control devices shall be provided to reduce travel speeds in accordance with design 
speeds generally where road geometry cannot provide this requirement. They are also used in 
conjunction with landscaping to identify road classes within the road hierarchy. 
 
Control device design should generally consider and cater for the following: 

 Design vehicle turning paths. 

 Pedestrians and cyclists. 

 Drainage. 

 Street lighting. 

 Be part of an overall scheme (Local Area Traffic Management). 

 Sight distance. 

 Signposting and pavement marking. 

 Emergency vehicles. 

 Private accesses. 

 Landscaping and streetscaping. 
 
Special consideration is to be provided for bus routes, including the use of low floor buses. 
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6.4 SPECIFIC REQUIREMENTS - RURAL ROADS 

The following requirements apply to roads identified as being within rural areas. 
 

6.4.1 Road Alignment 

Rural road alignments should conform to the specifications in Table 6.11. 
 

TABLE 6.11  MINIMUM RURAL ROAD ALIGNMENT AND WIDTHS 

 
 

Road Type 
 

Description Seal 
width 

Shoulder 
width* 

Table 
Drain 

Width** 
Road 

Reserve 

Collector potentially 1.5 km or longer 6.1 1.2 1.0 20 

Local potentially less than 1.5 km long 5.5 1.2 1.0 20 

*Note: Shoulder width includes 0.3m of unsealed pavement on each side of the seal. 

**Note: Table drain width is from the outer edge of the shoulder to invert. 

***Note: Private roads - refer to Section 6.7. 
 
Where existing trees are located within the road reserve, they must be a minimum of 1m from 
the table drain invert.  Trees located within the 1m margin must be removed. 
 
A typical rural road cross section is shown on Standard Drawing No. SD1 
 

6.4.2 Design Speed 

Rural road design speeds are as follows: 

 cul-de-sac 40/60 kph 

 other 60/80/100 kph 
 

6.4.3 Sight Distances 

Stopping sight distance should be provided at all points on the road.  The stopping distance is 
measured from an eye height of 1.2m to an object height of 0.25m, using a reaction time of 1.5 
seconds.  A minimum sight distance measured from a height of 1.2m to a height of 1.2m is 
preferable for speeds of 60 km/hr and over.  The RTA Road Design Guide provides tabulated 
stopping and site distances. 
 
The recommended sight distances are presented in Table 6.12. 
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TABLE 6.12  RURAL ROAD SITE DISTANCES (M) 

 

Travel Speed km/m Stopping Sight Distance Minimum Sight 
Distances1

40 39 NA 
50 52 NA 
60 68 180 
70 86 220 
80 108 260 

1The minimum sight distance is an intermediate distance that provides some overtaking 
opportunity on rural roads where it is impractical to achieve the full overtaking sight distance. 
 

6.4.4 Horizontal and Vertical Alignment 

The horizontal and vertical curves shall be designed to satisfy the safety and performance 
requirements as well as to confirm to the terrain and achieve a desirable aesthetic quality.  The 
design shall conform generally to the requirements of AUSTROADS – Guide to Geometric 
Design of Rural Roads. 
 

6.4.5 Longitudinal Gradient 

The longitudinal grades of rural roads shall conform to: 

 desirable minimum 1.0% 

 absolute minimum 0.5% 

 desirable maximum 12.0% 

 absolute maximum 16.0% 
 

6.4.6 Superelevation 

The maximum superelevation on a rural road shall be 7%.  The design shall generally conform 
to the RTA Road Design Guide. 
 

6.4.7 Road Pavement 

The design traffic loadings for rural roads shall be: 

 Collector road 2 x 105 

 Local road 1 x 105 
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The minimum pavement thickness  and wearing course appropriate for each road classification 
is detailed in Section 7. 
 

6.4.8 Scour Protection 

Roadside drainage and table drains shall be designed to accommodate runoff and scour 
protection shall be provided as required due to the nature of the soils, gradients and volume of 
runoff.  Protection works shall involve lined channels, turfing, rock pitching, grass seeding or 
any combination of these. 
 

6.4.9 Table Drains 

Table drains shall be aligned and graded parallel to the shoulders of the roadway and diverted 
at intervals not exceeding 150 metres or as may be shown on the plans, into culverts, side 
drains or watercourses. 
 
Where the grade of the table drain exceeds 5%, scour protection shall be provided. 
 

6.5 ANCILLARY REQUIREMENTS 

6.5.1 Signposting and Pavement Marking 

Signposting and pavement marking should generally be provided to roads, intersections, traffic 
control devices, cycleways and carparks in accordance with AS 1742.1 - 13 Manual of Uniform 
Traffic Control Devices and the RTA "Interim Guide to Signs and Markings". 
 

6.5.2 Street and Warning Signs 

Street name signs shall be provided for all new roads and shall be erected at locations shown 
on the approved plans.  Street name signs shall generally be in accordance with Section 13.1 of 
Council’s Civil Works Specification Part 2 Construction. 
 
“No Through Roads”, except those designated “Place” or “Close”, shall be provided with 200mm 
blades complete with the wording “NO THROUGH ROAD”. 
 
Regulatory signs shall be installed in locations shown on the approved plans and shall be made 
of Class 1 reflective material. 
 
Warning and/or advisory signs shall be erected at locations shown on the approved plans.  
Warning and advisory signs shall comply with AS 1742 Part 2 – “Traffic Control Devices for 
General Use” and AS 1743 – “Road Signs Specifications”. 
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6.5.3 Protective Measures 

The term "guardrail" refers to any approved type of safety barrier. 
 
Safety barrier systems shall be provided in accordance with the current RTA Road Design 
Guide or where shown on the approved engineering plans.  They shall conform to the RTA QA 
Specification R132 – Safety Barrier Systems and AS3845-1999:Road Safety Barrier Systems. 
 
Guide posts shall be erected at locations shown on the approved plans.  The guide posts shall 
be painted white and be fitted with retro-reflective delineators.  Guide posts shall comply with 
the requirements of RTA QA Specification R131 – Guideposts. 
 
The spacing and location of guide posts shall be in accordance with Cl. 3.2 of AS 1742.2. 
 

6.5.4 Service Authorities 

The Developer shall 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: 

 All Service Authority conduits have correct cover. 

 All Service Authority pits, markers etc do not require future costly adjustments to suit 
driveways, footpaths etc. 

 
It is advisable the Developer liaise with Service Authorities at any early stage of the 
development process to ensure that engineering designs are compatible with Service 
Authority's requirements. 
 

6.5.5 Temporary Turning Facilities 

Bus Routes 
When a designated bus route road is constructed in stages and the accumulated or initial length 
warrants a bus service, a temporary turning facility shall be provided at the end of the road in 
each stage. 
 
The turning facility must allow the bus to make a complete turn without the need to carry out a 
reversing manoeuvre. 
 

Residential Streets 
When there is the likelihood of a delay in the construction of a further stage of a subdivision 
which creates dead ends of minimum 90 metres in length, a temporary 2 coat sealed gravel 
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turning facility shall be provided, preferably a hammer head or a turning circle in accordance 
with this Specification. 
 

6.5.6 Parking 

Generally parking areas shall designed in accordance with best industry practice and AS 2890 
Parking Facilities. 
 
Particular attention should be made to the following design requirements. 

 Grades and crossfalls to be an absolute minimum of 1%, desirably 3% and an 
absolute maximum of 5%. 

 Drainage aspects, especially where the carpark area is used for on-site detention of 
stormwater and where pedestrian movements will be high. 

 Car space yield. 

 Circulation and aisle length. 

 Ingress and egress requirements.  
 

6.5.7 Street Lighting 

Street lighting shall be provided to all internal and perimeter subdivision or development roads 
generally in accordance with the current Integral Energy document "Design and Construction 
Standards for URD Subdivisions" or it's adopted replacement. 
 
Intersections, roundabouts and traffic control devices shall be adequately lit in accordance with 
the above requirements. 
 
Lighting of pedestrian underpasses, particularly ramp areas and overpasses/bridges where 
street lighting overspill is insufficient is required. 
 
All major collector roads shall have standard street lighting to reinforce the primary function of 
such roads. 
 
It is the Developer's responsibility to meet all costs associated with the design, supply and 
installation of the decorative street lighting fixtures in the nominated urban release areas. 
 

6.5.8 Street Tree Planting 

Generally, a tree shall be planted every seven (7) metres of road frontage.  Where required by 
the Consent, a street tree planting plan shall be included as part of the landscape report 
submitted in accordance with Council's Landscape Policy requirements and conditions of 
consent or certificate. 
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The proposed street tree species shall be approved by Council's Arborist.  Street trees planted 
by the Developer shall be maintained for 12 months following planting. The 12 month period will 
commence on receipt by Council of a letter from the approved landscape consultant advising 
that street trees have been planted in accordance with the Landscape Plan and Council's 
specification. 
 
Maintenance shall be in accordance with those practices identified in Council's Landscape 
Policy Guidelines. 
 
In lieu of street tree planting, the Developer may pay a contribution to Council in accordance 
with the fees and charges schedule in Council’s Management Plan for Council to supply, plant 
and establish the trees when housing construction is generally more than 70% complete. This 
procedure will significantly reduce the loss or damage of trees caused by builders and sub-
contractors. 
 
Developers should be aware that Council has the power to impose on the spot fines of $200 
under Section 629 of the Local Government Act for the injury, removal or destruction of trees on 
public land including road reserves. 
 

6.6 ROAD BRIDGES  

The design of structures such as bridges and retaining walls shall be carried out in accordance 
with the current relevant guidelines and standards (eg Austroads Bridge Design Code 1996) by 
a practising Civil/Structural Engineer with NPER certification. 
 
Certification from an independent Practising Civil/Structural Engineer with NPER certification will 
be required stating that the design has been carried out in accordance with the required 
guidelines and standards. Certification shall include the adequacy of the proposed formwork 
and construction methodology. Separate certification that construction has been carried out in 
accordance with the approved design will also be required. 
 
Bridges located in roadways shall be designed to convey the flood flows from the storm event 
identified in Section 8.  Where no inundation of the bridge is permitted, an appropriate afflux 
dimension shall be adopted together with a 300mm freeboard to the underside of the deck. 
 
All bridges shall be certified as capable of withstanding the inundation loadings including debris 
loading for up to the 100 year ARI storm event.  For strategic bridges, this design standard may 
be revised to less frequent storm events. 
 
Bridges which are inundated shall be designed to achieve a velocity times depth value which 
does not exceed values recommended in the Australian Rainfall and Runoff (IEAust) for vehicle 
stability in all storms up to the 100 year ARI event. 
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6.7 PRIVATE ACCESS ROADS AND RIGHT OF WAYS (ROW) 

6.7.1 General 

The requirements for accesses to private lots are shown in Table 6.13 below: 
 

TABLE 6.13  REQUIREMENTS FOR ACCESS TO PRIVATE LOTS 
Pavement 

Access Type 
Min. 

Width 
Type Thickness Reinforcement Seal 

Max. 
Grade 

Residential       
A. Battle Axe 
 (Single lot) 
 
1. Within Road Reserve 3 
2. Within Property 

 
 
 
3.0m 
2.5m 

 
 
 
Concrete 
Concrete 

 
 
 
100mm 
100mm 

 
 
 
1 x F72 
1 x F72 

 
 
 
N/A 
N/A 

 
 
 
12% 
25% 
 

B. Multiple  
 (Duplex & Battle Axe) 
 
1. Within Road Reserve 4 
2. Within Property 

 
 
 
3.0m 
2.5m  

 
 
 
Concrete  
Concrete 
 

 
 
 
150mm 
150mm 

 
 
 
2 x  F72 
2 x  F72 

 
 
 
N/A 
N/A 

 
 
 
12% 
25% 

Industrial/Commercial       

1. Within Road Reserve 4 
2. Within Property 
 

6.0m 
6.0m 

Concrete 
Concrete 

150mm 
150mm 

2 x  F72 
2 x  F72 
 

N/A 
N/A 

8% 
16% 

Rural       
A. Battle Axe/ 
 Single Right of Way 5
 
1. Within Road Reserve 4 
 
 
 
 
 
 
2. Within Property 
 

 
 
 
3.5m
 

 
3.5m 
 
 
 
3.5m 
 
3.5m 

 

 
3.5m 
 
 
 
3.5m 
 

 
 
 
Crushed 
Rock 2 

 
Flexible 
 
 
 
Concrete 
 
Crushed 
Rock 2 

 
Flexible 
 
 
 
Concrete 
 

 
 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
 
150mm 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
 
150mm 

 
 
 
N/A 
 
 
N/A 
 
 
 
2 x F72 
 
N/A 
 
 
N/A 
 
 
 
2 x F72 

 
 
 
Unsealed 
 
 
Flush 
Seal 
 
 
N/A 
 
Unsealed 
 
 
Flush 
Seal 
 
 
N/A 

 
 
 
8% 
 
 
8% 
 
 
 
8% 
 
16% 
 
 
20% 
 
 
 
25% 

B Multiple Right Of Way 6 
 
1. Within Road Reserve 4 
 
 
 
 
 
 

 
 
4.5m 

 

 
4.5m 
 
 
 

 
 
Crushed 
Rock 2 

 
Flexible 
 
 
 

 
 
150mm 
 
 
Pavement 
Design 
1 x 104 
 

 
 
N/A 
 
 
N/A 
 
 
 

 
 
Unsealed 
 
 
Flush 
Seal 
 
 

 
 
8% 
 
 
8% 
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Pavement 
Access Type 

Min. 
Width 

Type Thickness Reinforcement Seal 

Max. 
Grade 

2. Within Property 4.5m 
 
4.5m1 
 
 
 
4.5m1 

 
 
 
4.5m1 

Concrete 
 
Crushed 
Rock 2 

 
 
Flexible 
 
 
 
Concrete 

150mm 
 
150mm 
 
 
 
Pavement 
Design 
1 x 104 
 
150mm 

2 x F72 
 
N/A 
 
 
 
N/A 
 
 
 
2 x F72 

N/A 
 
Unsealed 
 
 
 
Flush 
Seal 
 
 
N/A 

8% 
 
16% 
 
 
 
20% 
 
 
 
25% 
 

 

1Passing bays are to be provided at maximum 100m intervals or more frequently where safety 
conditions dictate (eg. lack of sight distance). 
 
2 To be used for Private access roads and Right of Ways which are to be unsealed (as outlined in 
the Consent), but where the section of access from the sealed road to the boundary line is to be 
Bitumen sealed, the pavement may be constructed without the need for a pavement design 
undertaken by a Geotech Engineer. 
 This however, does not absolve the Contractor from achieving required densities and satisfying 
proof rolling. 
These works are to be undertaken in accordance with the Driveway Specification- Section 1 & 5 
of the Civil Works Specification.  
  
3 Where Kerb and Gutter does not exist, a Heavy Duty Layback is to be provided in accordance 
with the Driveway Specification of the Civil Works Specification. 
 
4 Where Kerb and Gutter does not exist, a Heavy Duty Layback (wings optional) or Pipe Crossing 
is to be provided in accordance with the Driveway Specification of the Civil Works Specification.   
 
5 Shoulder not possible due to 6.0m access handle.  Table drain to be 0.75m from edge of 
pavement to the invert or adjusted to suit the width of the access handle as stipulated in the 
Consent. 
 
6 Shoulders to be a minimum 0.50m from edge of pavement and the table drain 0.75m from the 
edge of the shoulder to the invert or adjusted to suit the width of the access handle as stipulated 
in the Consent. 

 
TABLE 6.14 

RELEVANT SECTIONS WITHIN THE DRIVEWAY SPECIFICATION 

 

Description Reference 
Layback Driveway Specification – Section 2 
Concrete Driveways Driveway Specification – Section 3 
Driveways Using Pavers Driveway Specification – Section 4 
Bitumen Sealed Driveway Driveway Specification – Section 5 
Piped Vehicular Crossing Driveway Specification – Section 6 
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6.8 CONCRETE PAVING, FOOTPATHS AND CYCLEWAYS 

6.8.1 Pathways 

Concrete pathways shall be provided where required by the Consent.  Such pathways are 
generally used to link common destinations, schools, shops and as overland flow paths. 
 
The following shall apply when designing pathways. 
 

6.8.1.1 Path Paving 

 A minimum width of 1.2m generally parallel to the kerb and property line positioned 
0.6m from the property line. 

 A desirable crossfall of 3% for pathways located on the nature strip. 

 Expansion joints of bitumen impregnated jointing material shall be provided at 
intervals not exceeding 6m with dummy joints provided every 1.2m. 

 Have a minimum grade of 0.5% and maximum grade of 25%. 

 Where grades exceed 16% pause platforms shall be provided. 
 

6.8.1.2 Overland Flow Paths 

 Pathways between properties that generally link roads with other roads or 
developments shall be a minimum of 2.5m wide with a minimum crossfall of 2% 

 Overland flow paths shall generally have an integral 150mm kerb on the low side 
unless flows are of such a magnitude to warrant special treatment.  

 Overland flow paths shall have sufficient capacity to carry the flows with nominated 
freeboard. 

 Be provided with footpath barriers at either end at the property boundary line unless 
otherwise specified. 

 Have a minimum grade of 0.5% and maximum grade of 16%. 

 Where grades exceed 16% steps are required. 
 

6.8.2 Cycleways 

Consideration shall be given for cyclists in all aspects of road design. Cycleways and other 
provisions shall be included in the design where specifically nominated in the consent or the 
Council's Bicycle Strategy Plan. 
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Such designs shall generally comply with the requirements of the current Austroads Guide to 
Traffic Engineering Practice and the requirements of the RTA.  Due consideration shall be given 
to the following: 

 Location, horizontal and vertical alignment. 

 Width and crossfall. 

 Drainage. 

 Signage. 

 Clearance to structures, vertical and lateral. 

 Projections into the cycleway (service pits etc) are to be avoided. 

 Maintenance and access crossings:  thickening, reinforcing and highlighting of such 
areas. 

 The provision of adequate railings to bridges or similar structures including collapsible 
bollards to limit vehicular access. 

 

6.8.3 Pram Ramps 

Pram ramps shall be shown on the design plans at all street intersections, public reserves, 
pedestrian crossings.  Pram ramps shall be constructed in accordance with Standard Drawing 
SD62 and shall have no lip at the invert level. 
 

6.8.4 Concrete Steps 

6.8.4.1 Gradient 

Where natural or proposed surface gradient exceeds 16%, concrete steps are required. Any 
intermediate ramp section of pathway shall not exceed a longitudinal grade of 16% and shall be 
level in cross section unless otherwise specified.  The number of steps required shall be 
determined generally to fit the ground profile.   
 

6.8.4.2 Handrails 

Handrails shall generally be required where any bank of steps exceeds four in number or where 
any grade adjacent to the pathway poses a potential danger to pedestrians.  Handrailing shall 
also be provided where the fall height is greater than 1.5m and for large drainage pipe 
headwalls for pipe diameters of 1050mm or greater.  Approved supporting posts are to be 
securely attached to the concrete and evenly spaced at not more than 2.4m intervals. 
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6.8.5 Service Locations 

Where services cross roads, the face of kerb shall be marked directly over the service crossing 
and the kerb face painted as scheduled below. 
 

Service Mark    Colour 
Water W    Blue 
Electricity E    Red 
Telstra/Optus T/O    Yellow  
Gas G    Green 
 

Marks shall be impressions in green concrete on the kerb, formed with 6mm diameter rod bent 
to the required letter shape. 
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7. PAVEMENTS 

7.1 GENERAL 

This section outlines the requirements for the design of road and carpark pavements. 
 
Pavement designs shall be calculated on a minimum design life of: 

 Flexible pavements, either unbound granular or containing one or more modified 
layers - 20 years. 

 Segmental block pavements - 20 years. 

 Rigid pavements (concrete) - 40 years. 
 
Pavement design criteria shall include but not be limited to the following: 

 Projected traffic loadings. 

 Subgrade evaluation. 

 Environmental factors. 

 Materials. 

 Construction methods. 
 
The road pavement shall be designed in accordance with the Austroads “Pavement Design 
Guide”. 
 
In deep cuttings, deep fills or other instances where testing of subgrade is possible only after 
bulk earthworks, a pavement design shall be required during construction and other pavement 
designs shall be reviewed upon reaching subgrade level. 
 

7.2 DESIGN TRAFFIC LOADINGS 

The design traffic loads for urban roads are specified in Table 6.8, and for rural roads in Table 
6.11. 
 

7.3 EVALUATION OF SUBGRADE STRENGTH 

Investigation and testing shall be undertaken by a qualified practising Geotechnical Engineer 
through a NATA registered laboratory of the anticipated subgrade material and submission of a 
subsequent pavement design. 
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Assessment of the strength of the supporting subgrade shall be in accordance with Australian 
Road Research Board Special Report 41 (ARRB SR.41) Section 2. 
 
For minor works involving shoulder construction and/or kerb and gutter and the length of works 
does not exceed 15 metres in length and 2 metres in width the following pavement design 
procedure shall apply: 

 Two readings within 1 metre of each other at either end of the proposed works (4 
readings total) of the exposed subgrade with a dynamic cone penetrometer shall be 
taken.  The readings at either end shall be averaged and the lowest determined CBR 
shall be adopted for the pavement design. 

 The pavement thickness shall be designed in accordance with Section 7.5. 

 Pavement design reports shall include a discussion of the relevant matters under 
ARRB SR.41 with particular reference to extent of testing (Table ii) and site 
investigation and assessments (Table iv). 

 
Written certification (on a NATA endorsed certificate) of the exposed subgrade conditions, their 
conformity with the original pavement investigation and design, material description, CBR value, 
requirements for replacement or modification of subgrade, extent of replacement and any other 
relevant information shall be required immediately following assessment and testing of the 
actual subgrade. 
 
If required the amended pavement design shall be submitted for approval. 
 

7.4 SUBSURFACE DRAINAGE 

Consideration must be given to the effects of moisture changes in the pavement and subgrade. 
Such variations will affect the design subgrade CBR and design life of the pavement. It is 
essential to provide adequate subsurface drainage. 
 

7.5 PAVEMENT THICKNESS DESIGN 

7.5.1 General 

All public road pavements shall comprise of at least one sub-base and one base course layer. 
The minimum total pavement thickness shall be derived from this requirement and as specified 
below.  It should be noted that where asphaltic concrete surfacing will be provided and this 
surfacing will be bonded for construction at a future date, then the total pavement thickness 
shall be designed excluding any contribution that the asphaltic concrete may provide towards 
the pavement strength. 
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7.5.2 Sub-Base Course 

The sub-base shall consist of crushed or ripped sandstone, either 75mm or 100mm nominal 
size, derived from a well cemented, medium grained quartz sandstone free from overburden, 
clay seams, shale and other deleterious material. 
 
Alternatively, a sub-base material satisfying the requirement for a class “DGS” material as 
specified in RTA QA Specification 3051 – Unbound and Modified Base and Sub-base Materials 
for Surfaced Road Pavements and RTA QA Specification 3052 – Material to be Bound for Base 
and Sub-base Materials for Surface Road Pavements. 
 
The minimum compacted thickness of the sub-base course shall be 200mm of sandstone or 
175mm of “DGS” material. 
 

7.5.3 Base Course 

The base course material shall satisfy the requirements for a class “DGB 20” material as 
specified in  Section 7.3 of the Civil Works Specification Part 2 Construction. 
 
Alternatively, where shown in the Documents, the base course material shall consist of crushed 
or ripped sandstone, either 50mm of 75mm nominal size, derived from a well cemented medium 
grained quartz sandstone free from overburden, clay seams, shale and other deleterious 
material. 
 
Crushed sandstone however, may only be used as a base course material where the wearing 
surface consists of a single coat flush seal and a minimum of 25m of asphaltic concrete or the 
sandstone is stabilised using cement or lime as determined from test results from a NATA 
registered geotechnical laboratory. 
 
The minimum compacted thickness of the base course shall be 100mm for “DGB 20” material or 
150mm for sandstone. 
 

7.5.4 Stabilisation of Insitu and Imported Materials 

In the construction of roads in rural areas, it may be possible to stabilise the pavement material 
to provide the required pavement. 
 
A pavement design shall be submitted to the certifying authority for consideration, and shall 
include details of the type and quantity of stabilising agent to be used to obtain an Unconfined 
Compressive Strength of 1.5 MPa and the proposed depth of stabilising. 
 
The minimum thickness of any stabilised pavement shall be 250mm. 
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7.5.5 Shoulders 

For roads in rural areas, road shoulders shall consist of the road pavement sub-base material, 
with the exception of the top 100mm which shall consist of either DGB20 or a nominal 200mm 
crushed shale material. 
 

7.5.6 Accessway Pavements 

Accessways by definition will serve up to 10 dwellings and shall only be permitted where 
specified by the Consent, and shall be constructed from stencilled concrete or pavers only.  
Accessways shall be designed in accordance with Austroads APRG Rpt 21-A Guide to the 
Design of Pavements for Light Traffic. 
 

7.5.6.1 Rigid Pavements 

 Design requirements shall be in accordance with the Cement and Concrete 
Association of Australia document "Concrete Street and Parking Area Pavement 
Design" (1984). 

 Minimum sub-base courses of 125mm bound or 150mm unbound and minimum 
concrete pavement thickness of 150mm with two layers of F72 mesh shall apply. 

 The use of bound pavement layers shall only be permitted under concrete pavements. 

 Joint layout and types for concrete accessways and thresholds shall be in accordance 
with Section 6.8 of the Civil Works Specification Part 2 Construction. 

 

7.5.7 Roundabout Pavements 

7.5.7.1 Full Depth Asphalt Pavement 

Roundabouts may have pavements constructed in full depth asphalt (FDA) where the design 
traffic does not exceed 5 x 105 ESAs (before factoring). Austroads Pavement Design Manual 
1992 shall be used for thickness design. A wearing surfacing of minimum thickness 60mm SBS 
polymer modified asphalt and a bottom course of high bitumen content asphalt shall be used. 
 
The pavement design report shall include justification of the selection of asphalt modulus values 
used in the design. 
 

7.5.7.2 Rigid Pavement 

Where the design traffic exceeds 5 x 105 ESAs and where the design subgrade CBR is less 
than 5, the required pavement shall be a rigid pavement, consisting of a steel fibre reinforced 
concrete (SFRC) base course over a lean mix concrete sub-base course in accordance with the 
RTA Guide to Design and Construction of Concrete Roundabouts. The wearing surface shall be 
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a minimum of 50mm AC10. The Austroads Pavement Design Manual 1992 shall be used for 
thickness design. 
 
The use of unbound or bound granular materials shall not be permitted for roundabout 
pavements. 
 

7.5.8 Carpark Pavements 

Wearing surfaces shall only comprise of either: 

 Asphaltic Concrete. 

 Rigid pavement.  

 Segmental block paving. 
 
Particular attention shall be made to the following: 

 Carpark geometry shall not place undue loading to bituminous surfacing. Modified 
asphalt may be warranted. 

 Correct design traffic shall be used where aisles within carparks will service other 
adjacent commercial, retail, industrial centres or loading zones. 

 All loading zones shall be constructed in concrete or concrete segmental block paving 
to resist damage from diesel and fuel spills. Paving colours should be mottled to mask 
spill marks. 

 

7.6 WEARING COURSE 

The wearing course shall be applied in accordance with the approved pavement design.  The 
minimum wearing course to be provided for the various road hierarchy levels is detailed in Table 
7.1. 

TABLE 7.1   MINIMUM WEARING COURSE 

Land Use Road Classification Wearing Course 
Residential Local – Collector 25mm AC10 
 Roundabout 50mm AC10 
 Cul-de-sac 50mm AC10 
 Sub-arterial, Arterial 50mm AC10 
Commercial All 30mm AC10 
Industrial All 50mm AC10 
Rural All 2 coat flush seal 14/10mm 
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8. STORMWATER DRAINAGE 

8.1 SCOPE 

This section details Council's requirements for the design of stormwater drainage for urban and 
rural areas. It is in no way a comprehensive design manual and it is intended to be read in 
conjunction with and as a supplement to the 1987 edition of Australian Rainfall and Runoff 
(AR&R) and the DOH Managing Urban Stormwater (1998) Guidelines.  
 

8.2 AIM 

The design and construction of a drainage system that provides the following: 

 a high level of safety for all users;  

 acceptable levels of amenity and protection from the impact of flooding; and 

 economy of construction and maintenance. 
 

8.3 GENERAL REQUIREMENTS 

All drainage, whether internal or external to the site, relevant or reasonably required in respect 
of the proposed development shall be provided to Council's requirements at the Developer's 
cost. 
 
A stormwater drainage system shall be provided in accordance with the "major/minor" system 
concept set out in Chapter 14 of AR&R (1987); that is, the "major" system shall provide safe, 
well-defined overland flow paths for rare and extreme storm runoff events while the "minor" 
system shall be capable of carrying and controlling flows from frequent storm runoff events. 
 
All drainage is to be designed in accordance with this specification, and to satisfy the specific 
requirements of the Consent. 
 
Drainage lines shall be constructed so that their centreline coincides with the centreline of the 
wall of the drainage structure or as detailed on the approved plans.  Where constructed under 
the kerb and gutter, pipes shall not extend beyond the back edge of the kerb. 
 
Drainage lines within proposed drainage easements shall be centrally located and no segment 
of a pipe, culvert or drainage structure shall be constructed outside the easement boundaries.  
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Notwithstanding the extent of the drainage shown on the approved plans, additional drainage 
may be required if, during construction of the works, undisclosed features affect the proposed 
drainage. 
 
One class of pipe only shall be used in constructing or extending any culvert or pipeline section, 
or between any two structures. 
 
In general, drainage works shall be constructed by the Developer in accordance with the 
following: 
 

8.3.1 Drainage in Urban Areas 

Minor System 
The general requirements of a minor urban system are. 

 Kerb and gutter shall be provided on both sides of all roads except where the consent 
or certificate advises otherwise. 

 Kerb inlets shall be provided at locations such that the flow in the gutter does not 
exceed the specified limits. 

 Where allotments slope to the rear, inter-allotment drainage shall be provided at the 
lowest point of all allotments, together with the creation of an easement over all 
downstream pipework to the legal point of discharge.  

 Full piped drainage from all kerb inlets and other inlets shall be provided to the 
boundary of the subdivision, or approved point of discharge, or as required by the 
Consent. 

 
Minimum pipe sizes shall be: 

 100mm diameter for pipes draining roofwater; and  

 150mm diameter for pipes draining paved areas such as driveways and car parks and 
any landscaped areas, where a surcharge path exists. 

 225mm diameter for pipes draining paved areas such as driveways and car parks and 
any landscaped areas, where a surcharge path does not exist. 

 
Plans shall show existing and proposed surface levels, as well as levels of adjoining lots where 
there is to be site filling. 
 
Plans shall show pipe sizes and grades and invert levels, including point of connection to 
Council's stormwater system. 
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Cover requirements shall be: 

 100mm and thickness of the slab in any area where pipes will be protected by 
reinforced concrete pavement. 

 300mm in any unpaved area subjected only to pedestrian traffic or paved traffic areas. 

 600mm in any unpaved area likely to be traversed by motor vehicles. 
 
Pipes 300mm diameter or greater shall be reinforced concrete, sewer grade PVC or fibre 
reinforced cement. 
 

Major System 
 An overland flow system shall be provided for runoff in excess of the capacity of the 

pipe system, such that the design flow is carried safely through the subdivision or 
development clear of, and with the required freeboard, to allotments. 

 Overland flow paths will not be permitted within urban allotments, unless required by 
the consent or certificate. 

 
The Consent may require the submission of a flood study in the following circumstances: 

 To determine whether the proposed method of stormwater discharge would have a 
detrimental effect upon neighbouring lands. 

 To determine whether the existing or proposed stormwater discharge shall have the 
potential to cause overland flood inundation problems on the property. 

 Where the proposed development will divert runoff from its existing catchment to a 
different catchment. 

 
The Developer shall to submit a flood study that calculates the 1 in 100 year Average 
Recurrence Interval flood level. The study shall be carried out by a qualified Civil Engineer with 
documented experience in hydraulic analysis. Design calculations shall be submitted showing 
the impact of the proposal on the adjacent area, and shall be accompanied by a catchment 
plan, showing contours, at a scale of 1:2000 or 1:4000, together with survey cross sections of 
the overland flow path. 
 

8.3.2 Drainage in Rural Areas 

Minor System 
 Pipe or concrete box culverts, bridges or concrete causeways shall be provided at 

road crossings over natural watercourses or where dictated by the capacity of the 
table drain.  Where the flow is discharged into private property, the structure shall be 
extended to the property line and the outlet headwall or structure placed at the 
property line.  Where the system is to discharge into a table drain to flow to a mitre 
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drain further downstream, the outlet structure shall be placed at the invert of the table 
drain.  Where services are underground, then these services shall be carried over the 
structure in a services corridor.  The drainage design shall consider the possible 
blockage caused by debris load from the catchment. 

 Table drains and letterbox style grated surface inlet pits shall be provided on the cut 
side of roads, within the road reserve, together with stone pitching or concrete lining 
where required for scour protection. 

 Minimum pipe sizes shall be: 

 300mm in private access ways and driveways; 

 375mm in public roads. 
 

Major System 
 An overland flow system shall be provided for runoff in excess of the capacity of the 

pipe system, such that the design flow is carried safely through the subdivision or 
development clear of, and with the required freeboard, to building platforms. 

 Where a development involves site regrading in a flood plain or adjacent to a natural 
watercourse where the ground level is below the 1 in 100 year recurrence interval, a 
flood study shall be submitted in accordance with Section 8.3.1. 

 

8.4 LAWFUL POINT OF DISCHARGE 

Urban development generally modifies the naturally occurring drainage regime by increasing 
the volume and rate of runoff, sometimes diverting flow between natural catchments, modifying 
existing flow paths and concentrating flow along drainage paths and at outlets. These changes 
may affect the safety, amenity and enjoyment of persons and property and may result in legal 
disputes. 
 
Legal problems arising from the planning and proposed construction of drainage works need to 
be negotiated and resolved with adjoining owners, and any other landowners who could be 
detrimentally affected, before approval of the works can be granted by Council. In this regard, 
Council will require that a lawful point of discharge exists prior to approval of a development. 
 
In order to determine whether a lawful point of discharge exists at a particular location the 
following two points must be satisfied: 
 
(a) That the location of the discharge is under the lawful control of Council or other 

statutory authority from whose permission to discharge has been received. This will 
include drainage reserve, road reserve, or stormwater drainage easement; and 
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(b) That in discharging in that location, the discharge will not cause an actionable nuisance 
(i.e. a nuisance for which the current or some future neighbouring proprietor may bring 
an action or claim for damages arising out of the nuisance). 

 
Where the conditions of the first test have not been satisfied prior to development, it will be 
necessary to obtain a lawful point of discharge. This will usually be achieved by the creation of a 
drainage reserve, or acquisition of a drainage easement over one or more downstream 
properties until the conditions of the second test have been met. 
 
It should be noted that a natural watercourse may not necessarily constitute a lawful point of 
discharge, unless the requirements of the above two tests can be satisfied. 
 

8.5 DRAINAGE RESERVES/EASEMENTS 

Where a natural open channel or similar overland flowpath exists in a proposed development, a 
drainage reserve shall be provided to contain the design flow within the actual drainage reserve 
area.  The minimum width of the reserve shall be 5 metres. 
 
Where stormwater drainage has been approved within allotments, a drainage easement shall 
be created or acquired. The width of easements benefiting Council shall be in accordance with 
Table 8.1 and the width of inter-allotment drainage shall be in accordance with Table 8.2. 
 

TABLE 8.1  MINIMUM EASEMENT WIDTH FOR COUNCIL DRAINAGE 

 

Drainage Width Easement Width (m) 

375mm - 600mm diameter 2.5 

700mm - 900mm diameter 3.0 

1050mm – 1350mm diameter 3.5 

>1350mm diameter Width of the system plus 2.0 metres 

 
TABLE 8.2  MINIMUM EASEMENT WIDTH FOR INTER-ALLOTMENT DRAINAGE 

 

Drainage Width Easement Width (m) 

150mm - 225mm diameter 1.2 

300mm diameter 2.5 
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8.6 HYDROLOGY 

A number of methods are available for the determination of flow rate, runoff, volume and 
catchment response.  

 The Rational Method - This method provides a simple means for the assessment of 
design peak flow rate (peak discharge).The rational method is not acceptable for the 
design of detention basins. 

 ILSAX or DRAINS - These are computer based models which involve the routing of 
the time-area relationship developed for the sub-catchments under consideration. 
They are suitable for use in urban catchments but require calibration with available 
flow data. Technical Note 7 in Chapter 14 of AR&R (1987) provides an example of the 
use of ILSAX. 

 RAFTS - This is a proprietary computer model based upon the Regional Stormwater 
Model (RSWM). It includes separate routing of impervious and pervious areas; 
sophisticated loss models; urban runoff modelling and detention basin design; and 
provision for river basin analysis. 

 
Other models used are AWBM, XP-UDD and RORB. 
 
Other hydrological models may be used as long as the requirements of AR&R (1987) are met. 
Council will require the submission of detailed calculations, together with details of all program 
inputs and outputs in digital and hard copy form. 
 

8.7 DESIGN AVERAGE RECURRENCE INTERVALS (ARI) 

For drainage design under the "major/minor" concept, the ARI's shall be in accordance with 
Table 8.3. 
 

TABLE 8.3  DESIGN AVERAGE RECURRENCE INTERVALS 

 

Location Minor System (Years) Major System (Years) 

Residential  5 100 

Commercial/Industrial 20 100 

 
An overland flow path shall be provided for drainage systems even where the 100 year ARI 
flows can be maintained within the pipe system. 
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8.8 TIME OF CONCENTRATION 

The time of concentration (tc) of a catchment is defined as the time required for the stormwater 
runoff to flow from the most remote part (relative to time) of the catchment to its outlet. 
 
In determining the time of concentration, the Developer should assume that the catchments 
under consideration are fully developed in accordance with the land use shown on the relevant 
Zoning Maps. 
 
In a typical urban drainage system it will be necessary to calculate the time of concentration for 
inlet location and pipe sizing. Regardless of the purpose of the time of concentration calculation, 
it will include one or a number of the following components: 

 Overland or 'sheet' flow time. 

 Roof to drainage system flow time. 

 Gutter or channel flow time. 

 Pipe flow time. 
 
Where the flow path is through areas having different flow characteristics, the flow time of each 
portion of the flow path shall be calculated separately. 
 
The minimum time of concentration should not be less than 5 minutes for the total flow travel 
time from any catchment to its point of entry into the drainage network. The maximum time of 
concentration in urban areas shall be 20 minutes unless sufficient evidence is provided to justify 
a greater time. 
 
For commercial, industrial and medium density developments, the time of concentration shall be 
taken as 6 minutes. 
 

8.9 RAINFALL INTENSITIES 

The Design Intensity-Frequency-Duration (IFD) Rainfall is required as input to the hydrological 
model used for the drainage design. 
 

8.9.1 Read from Tables 

The IFD values to be used for hydrological design across the Hawkesbury LGA are covered by 
two tables.  The first table is for areas on or adjacent to the floodplain, and covers all localities 
from St. Albans in the north-east to Kurrajong in the west.  The second table covers the 
localities in the foothills of the Great Dividing Range, namely Bowen Mountain, Kurrajong 
Heights, Bilpin, Berambing, Mountain Lagoon and adjacent localities.  The IFD values for the 
above regions are listed in Tables A1 and A2 in Section 10. 
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8.9.2 Calculate using AR&R Method 

Alternatively, the IFD Rainfall for the catchment under consideration may be derived in 
accordance with Chapter 2 (Volume 1) of AR&R (1987). The nine basic parameters read from 
the Maps in Volume 2 of AR&R (1987) shall be shown in the calculations submitted to Council, 
unless the Bureau of Meteorology provides a polynomial relationship for the catchment. 
 
For commercial, industrial and medium density developments, the design rainfall intensity shall 
be the 20 year 6 minute event calculated at 157mm/hour. 
 

8.10 RUNOFF COEFFICIENT 

The coefficient of runoff (C) is the coefficient used in the Rational Method and is the ratio of the 
peak rate of runoff to the average rainfall intensity during the critical rainfall period for the 
catchment area under consideration. The value of C is a statistical composite not only for the 
infiltration and other losses, but also the effects of channel storage and initial loss. 
 
The coefficient of runoff adopted shall account for the future development of the catchment in 
accordance with the land use shown on the relevant Zoning Maps. 
 
For urban and rural areas the coefficient of runoff shall be calculated in accordance with the 
methods given in AR&R (1987). 
For commercial, industrial and medium density developments, the coefficient of runoff shall be 
0.95 unless site conditions dictate differently (eg large landscaped areas). 
 

8.11 CATCHMENT AREA 

The catchment area of any point may be determined from contour plans obtained from the 
detailed survey of the site. Where no detailed survey is available, 1:4000 orthophoto maps may 
be used to determine catchment boundaries and areas. 
 
The determination of sub-catchments within urban subdivisions requires accurate contour 
information and a catchment plan shall be provided with the calculations. 
 
The design should take into account realistic future road patterns where the contributing 
catchment includes areas subject to future development. 
 
Where a site presently drains to two or more catchments, and the proposed development 
involves regrading which will change the percentages of the site which drain to each of the 
catchments, the variation of runoff patterns must be addressed at the development assessment 
stage, and a flood study prepared in accordance with Section 8.3. 
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8.12 HYDRAULICS 

Hydraulic calculations shall generally be carried out in accordance with Australian Rainfall and 
Runoff(1987). The detailed hydraulic grade line method is recommended for the analysis of 
stormwater pipe systems based on an analysis proceeding from downstream to upstream 
through the system. Calculations shall substantiate the hydraulic grade line adopted for the 
system and shown on the drawings. 
 
The downstream water surface level shall be in accordance with the following: 

 The hydraulic grade line level from downstream calculations including pit losses at the 
starting pit in the design storm event, or 

 A level of 0.15 metres below the invert of the pit inlet in the downstream pit where the 
downstream starting point is a pit and the hydraulic grade line level is unknown; or 

 The top of the outlet pipe for the minor event where the outlet is an open channel, or 

 The top of the outlet pipe for the major event where the outlet is an open channel and 
the flood levels are not known; or 

 The 1 :100 year flood level for the major event where the outlet is an open channel 
and the downstream flood levels are known. 

 
The Certifier shall require the submission of detailed calculations, together with details of all 
program inputs and outputs in both digital and hard copy format. 
 

8.13 MINOR DRAINAGE SYSTEM CRITERIA 

The minor drainage system shall be capable of controlling flows from frequent runoff events up 
to and including the ARI's shown in Section 8.7. 
 
The roadway flow width shall not exceed 0.45 metres at bus stops, pedestrian ramps and kerb 
returns, and 2.5 metres at other locations. The widths mentioned above shall be measured from 
invert of the kerb. 
 
The product of depth (dg) and velocity (Vave) for flow in the gutter should not exceed 0.6 m2/s 
(AR&R - 1987) to reduce the hazard for pedestrians within the roadway. However, where there 
is an obvious danger of injury or loss of life, the dgVave product should be limited to 0.4 m2/s. 
 
The water surface level for inlet pits shall be 0.15 metres below the invert of the gutter or 0.15 
metres below the underside of the lid for junction pits. 
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8.14 MAJOR DRAINAGE SYSTEM CRITERIA 

The major drainage system in the form of overland flowpaths shall be capable of controlling 
flows which exceed the capacity of the minor drainage system from runoff events up to and 
including the ARI's shown in Section . Minor system blockages shall be assessed when 
designing for the major event. 
 
The product of depth (dg) and velocity (Vave) in the kerb and gutter should not exceed 0.6 m2/s 
(AR&R - 1987) to reduce hazard for pedestrians within the roadway. However, where there is 
an obvious danger of injury or loss of life, the dgVave product should be limited to 0.4 m2/s. 
 
The following requirements shall be provided in open channels, roadways and stormwater 
surcharge paths. 
 

Generally 
 Overland flow paths shall not be located in private property. 

 

Roadways/Pathways 
 Total flow shall be contained within the road reserve.  

 Flow depths in roadways/pathways shall not exceed 200mm. 

 A minimum freeboard of 300mm shall be provided between the 100 year flood level in 
the roadway or pathway and habitable floor levels. 

 Where a road is in fill, a freeboard of 100mm shall be provided between the 100 year 
flood level in the road and the lowest point in the footpath. 

 

Open Channels 
 A minimum freeboard of 500mm shall be provided between the 100 year flood level in 

the channel and habitable floor levels. 
 
Where the above requirements can not be met for "in-fill" type subdivisions, the Developer may 
make a submission justifying why the above requirements, could be relaxed. 
 

8.15 ROADWAY FLOW CAPACITY 

Roadway flow capacity shall be calculated by the method presented by Technical Note 4 in 
Chapter 14 of AR&R (1987).  Table 8.4 provides the recommended values for Manning's 
Roughness Coefficient (n) and Flow Correction Factor (F). 
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TABLE 8.4  MANNINGS ROUGHNESS COEFFICIENT (N) AND FLOW CORRECTION 
FACTOR (F) 

Roadway Surface Type n 

Concrete 0.013 

Asphaltic Concrete 0.015 

Sprayed Seal 0.018 

Kerb and Gutter Type F 

Roll over 0.9 

150mm Integral 0.9 

 

8.16 PITS 

There are generally six types of drainage structures accepted by Council for use in public land, 
they are: 

 Kerb Sag Pits; 

 Kerb Inlet Pits; 

 Surface Inlet Pits (grated or letterbox style); 

 Junction Pits; 

 Discharge Control Pits; and 

 Headwalls. 
 
Pits shall be located at junctions, kerb returns, sag points and changes in grade, level, direction, 
pipe size or pipe class. Kerb inlet pits shall be located so that the gutter flow width is in 
accordance with the requirements of Section 8.13 and at a maximum spacing of 90 metres 
where flow widths are not critical. Kerb inlet pits shall not be located within kerb returns, or 
permitted to encroach over the kerb return tangent point.  Surface inlet pits shall be located in 
drainage reserves, overland flow paths and parks.  
 
The theoretical inflow capacity of the drainage pits shall be estimated in accordance with AR&R, 
1987. A blockage factor should be applied to the theoretical inflow capacity obtained in 
accordance with Table 8.5. 
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TABLE 8.5  PROVISION FOR BLOCKAGE IN DRAINAGE PITS 

 

Condition Pit Type Theoretical Capacity 
Allowed 

Continuous Grade Kerb Inlet Pit 80% 

Sag Kerb Sag Pit 50% 

Surface Inlet Pit Cover Surface Inlet Pit 50% 

Surface Inlet Pit Cover with legs Letterbox Inlet 80% 
 
Pit sizes shall be in accordance with Table 8.6. 
 

TABLE 8.6  MINIMUM SIZES FOR DRAINAGE PITS 

 
Pit Type Minimum Size 

Urban (kerb and gutter)  

 -depth to invert up to 1500mm 900mm x 600mm 

 -depth to invert greater than 1500mm 900mm x 900mm 

Rural 900mm x 900mm 
Internal (within developments)  

 -depth to invert up to 750mm 450mm x 450mm 

 -depth to invert greater than 750mm 900mm x 600mm 

 

 A minimum opening of 1.8 metres shall be provided for kerb inlet pits. 

 The use of precast pits shall only be permitted within development sites.  All external 
drainage pits must be cast in-situ. 

 Step irons shall be provided in all pits deeper than 1.2m. 

 Reinforcement shall be provided in pit walls where the depth to the pit invert exceeds 
1.8m, and where the depth exceeds 3.0m, the design of such reinforcement shall be 
certified by a Practising Structural Engineer. 

 

8.17 CULVERTS 

Piped and box culverts shall be constructed where specified on the approved plans and should 
be designed in accordance with the following: 

 As an overall gravity system with due regard to the upstream and downstream system 
and inlet/outlet controls. 
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 Pipes shall be determined using the Colebrook-White formula with the recommended 
roughness coefficients referred to in Table 8.7. 

 
Table 8.7  Recommended Roughness Coefficients (K) 

 
Pipe Material Recommended K value (mm) 

UPVC 0.03 

VCP 0.04 

RHS 0.046 

FRC 0.06 

RCP 0.06 

 Minimum pipe culvert size in Council property of 375mm diameter. 

 Minimum box culvert size in Council property of 600mm wide by 300mm high. 

 A minimum grade of 0.5 % shall be provided for self cleansing purposes under low 
flow velocities. 

 The maximum grade of pipelines shall be in accordance with Table 8.8. 
 

TABLE 8.8  Acceptable Maximum Pipe Grades 

 

Pipe Diameter (mm) Maximum Grade (%) 

375 15.0 

450 11.0 

525 9.0 

600 7.5 

675 6.5 

750 5.5 

900 4.5 

1050 3.5 

1200 3.0 

1380 2.5 

1500 2.2 

1650 2.0 

1800 1.7 

1950 1.5 

2100 1.4 

2250 1.3 

2400 1.2 
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 Where grades exceed 15.0 %, bulkheads shall be provided in accordance with 
Section 5.12 of Council's Civil Works Specification Part 2 Construction. 

 The minimum velocity in the pipe and box culverts shall be 0.6m/s for self cleansing 
purposes. 

 The maximum velocity of shall be 6m/s for scouring protection. 

 Pipelines within roadways shall be generally located under the face of kerb. 

 A downstream pipeline of smaller diameter than the upstream shall not be permitted. 

 All pipe inlets shall enter the main pipe system at junction pits and shall be cut flush 
and grouted into the pit wall.  

 

8.18 HYDRAULIC LOSSES 

Hydraulic losses shall be determined for the following: 

 The pressure change coefficient (Ke) for pit losses.  

 Obstruction or penetration losses. 
 
Pipe friction losses shall be determined using the Colebrook-White formula with the acceptable 
roughness coefficients mentioned in Table 8.7. 
 

8.19 OPEN CHANNELS 

Open channels shall be provided to convey flows from the major storm event from a 
development site to the receiving water body. 
 
The design shall be generally in accordance with Chapter 14 of AR&R (1987).  Friction losses 
shall be determined using the recommended Manning’s "n" values (where applicable)  referred 
to in Table 8.9.  The typical numerical models used to simulate the open channel and culvert 
hydraulics are RATHGL (RAT 2000), XP-UDD, HEC-RAS, RMA, MIKE 11, CULVERT, EXTRAN 
and SWMM. 
 
Other models may be used as long as the requirements of AR & R (1987) are met. 
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TABLE 8.9  Recommended Mannings “N” Values 

 

Surface Type Roughness Coefficient (n) 

Concrete 0.013 

Asphaltic concrete 0.013 

Flush seal 0.014 

Rough Texture surfaces - eg. pavers 0.018 

Gravel 0.025 

Bare Clay - Loam earth 0.022 

Lawns 0.05 

Short grass 0.035 

Long grass 0.05 

Natural channel with earth bed 0.04 

Natural channel with rock bed 0.045 

Natural channel with course gravel bed 0.05 

 

 The design shall specifically provide for the safety of persons who may enter the 
channel where the product of depth (dg) and velocity (Vave) is greater than 0.4 m2/s. 

 The desirable maximum side slopes shall be 1:6, the absolute maximum should be 1:4 
and cross slopes for the channel floor shall be 1:20. 

 Low flow provisions shall be provided in man-made or altered channels by the 
provision of surface flow to mimic a natural system including pools, riffle zones and a 
mix of native vegetation. 

 A low flow pipe or concrete invert shall be provided in man-made grassed channels.  If 
a pipe is provided it shall have a minimum diameter of 450mm.  If a concrete invert is 
provided, it shall be designed to carry a minimum flow of 75 litres/second. 

 Vegetated creek lines shall be retained in their natural state with enhancements to 
prevent scour due to increased frequency of bankfull flows and urbanisation. Low flow 
inverts of creeks shall be designed as a wet invert and planted with suitable riparian 
vegetation. 

 Pipe outlets discharging to watercourses are to join the watercourse at mean dry 
water level, angled at 45 degrees downstream with scour protection. Discharges to 
existing rock outcrops will be considered on individual merits. 
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8.20 BRIDGES AND CULVERTS 

Bridges and major culverts shall be designed for the 100 year ARI storm event without afflux in 
urban areas. A minimum clearance of 0.3 metres should be provided between the major flow 
level and the underside of a major structure to allow for passage of storm debris. 
 

8.21 ON-SITE STORMWATER DETENTION 

8.21.1 Policy 

Onsite detention of stormwater runoff shall be provided for certain developments to avoid the 
incidence of flooding arising from increased flows discharging into the piped drainage system.  
These increased flows result from the construction of developments that have a greater 
impervious area and higher development densities than those that were considered when the 
piped systems were initially designed. 
 
On-site detention shall be provided in the catchments and locations for the developments 
specified below in Table 8.10. 
 

TABLE 8.10  DEVELOPMENTS REQUIRING ON-SITE DETENTION 

 
 Type of Development 
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McGraths Hill Yes Yes Yes Yes 
Mulgrave industrial area No N/A N/A N/A 
Windsor, South Windsor Yes Yes Yes Yes 
Wilberforce Yes Yes Yes Yes 
East Richmond     
 Residential areas Yes Yes Yes Yes 
 Bowman Street industrial area Yes Yes N/A N/A 
 Lukis Avenue industrial area Yes Yes N/A N/A 

Richmond     
 within S94 Catchment No. 1 No No No No 
 outside S94 Catchment No. 1 Yes Yes Yes Yes 

North Richmond     
 within S94 Catchment No. 6 No No No No 
 outside S94 Catchment No. 6 Yes Yes Yes Yes 
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8.21.2 Design of Systems 

Unlike the majority of Council areas who use on-site detention to reduce the  impact of 
development on the trunk drainage systems for major storm events (up to 100 year ARI), the 
majority of developed areas within the Hawkesbury LGA are surrounded by floodplain and 
hence do not suffer trunk drainage impacts from developments.  The major impact is seen in the 
piped drainage systems, most of which were designed decades ago when the “quarter acre 
block” was the standard lot layout. 
 
Therefore, in the design of on-site detention systems for developments within the Hawkesbury 
LGA, consideration must not only be given to the higher recurrence interval storms, but special 
consideration needs to be given to ensure that the post-development flowrates for the lower 
recurrence interval storms are kept below the specified values. 
 
Detention basins may be designed as above ground (driveways, landscaped or recreation 
areas), or as below ground (underground tanks or pipelines) systems.  The requirements for 
each of these types of systems are set out in Section 8.21.6. 
 
In the preparation of an on-site detention design, designers must consider not only the flows 
from the site, but where significant, flows from adjoining and upstream properties must be 
incorporated into the design. 
 
To provide designers with flexibility in the preparation of on-site detention designs, two options 
are available for the sizing of storage volumes and site discharges.  These are: 
 
Option 1: Prepare the design from first principles, using a recognised method or software 

package, and match the pre-development flowrate to the post-development flowrate 
for all recurrence intervals from the 1 year event to the 100 year event.  That is, the 1 
year post-development flowrate must be restricted to the 1 year pre-development 
flowrate, the 2 year post-development flowrate must be restricted to the 2 year pre-
development flowrate, and so on up to the 100 year post-development flowrate being 
restricted to the 100 year pre-development flowrate. 

Option 2: Use pre-determined rates for both the PSD and the SSV detailed in the following 
table: 

 
TABLE 8. 11 ON SITE DETENTION DESIGN VALUES FOR PSD AND SSV 

 Land Use 
 Residential/ 

Medium Density/ 
Commercial 

 
Industrial 

Permissible Site Discharge (l/s/ha) 65 39 
Site Storage Volume (cu.m/ha) 200 283 

Note that the area to be used in this method is the total site area, not just the area of the dwellings 
and driveways. 
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The use of Option 1 for the design will generally result in lower values for the SSV, however it is 
likely that design costs will be greater, and a more complex discharge control pit will be 
required, usually with a combination orifice/weir arrangement, to cater for flows for all 
recurrence intervals. 
 

8.21.3 Permissible Site Discharge 

If Option 1 above is adopted for the design, the PSD shall be derived in accordance with AR&R, 
1987, based on the pre-development use of the site and its existing fraction impervious.  
Particular attention should be given to sites where the existing topography causes only part of 
the site to drain to the outlet that will be used by the development.  In this case, the PSD can 
only be calculated on that portion of the site that currently drains to that outlet, and no PSD 
credit can be claimed for the portion of the site draining to a different outlet. 
 
In the above situation, where a site drains to two separate outlets or catchments, unless 
specifically provided for in the consent, the re-direction of runoff from one catchment to another 
shall not be allowed, and the requirements of Section 8.11 shall apply. 
 
If Option 2 is adopted for the design, then the value specified in Table 8. 11 shall be used. 
 

8.21.4 Site Storage Volume 

If Option 1 is adopted for the design, then the Site Storage Volume (SSV) shall be calculated 
using the post-development design flowrate and the PSD, for each of the required recurrence 
intervals.  The maximum volume calculated from these recurrence intervals shall be the SSV 
provided for the development. 
 
Acceptable methods for calculating the SSV include spreadsheet systems and software 
packages such as ILSAX, DRAINS and XP-UDD.  Whichever method is used for calculating the 
SSV, full details of the calculations and/or printouts from the software packages must be 
submitted for approval by the Certifier. 
 
If Option 2 is adopted for the design, then the value specified in Table 8. 11 shall be used. 
 

8.21.5 Outlet Control 

Outlet control from the detention system must be achieved through the use of an orifice, weir or 
levee, or a combination of these devices. 
 
Where the design has been prepared in accordance with Option 1, the outlet control device 
must be sized to provide the allowable PSD for each of the recurrence intervals mentioned in 
Section 8.21.2.  Generally, this will require a combination of devices, because it is unlikely that 
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an orifice sized to restrict outlet flows to a 100 year PSD, will provide any restriction to lower 
recurrence interval flows of say 1 to 5 years.  The most common solution to this situation is the 
use of an orifice plate within the discharge control unit (DCU) pit, to restrict the lower recurrence 
interval events and a weir system either within the DCU pit or built into the driveway system to 
restrict in combination with the orifice, the higher recurrence interval events.  A typical 
combination DCU pit is shown in Standard Drawing No. 49. 
 
Where the design has been prepared in accordance with the values specified in Option 2, an 
orifice must be designed to limit the discharge to the PSD value specified, given the available 
head above the orifice plate. 
 
The orifice plate shall be constructed of stainless steel with the hole machined to a tolerance of 
0.5mm.  The plate shall be secured to the pit with stainless steel fixings to match the invert level 
of the outlet pipe.  Following installation of the orifice plate, the base of the DCU pit shall be 
filled with cement mortar so that the invert of the pit matches the invert of the orifice, and the 
possibility of ponding in the pit is eliminated. 
 
All on-site detention systems must incorporate a surcharge path to allow flow to be discharged 
in the event that the outlet of the system becomes blocked, or the inflow to the system exceeds 
the design capacity of the basin.  The surcharge path must direct flow towards the kerb and 
gutter or a recognised watercourse and not towards adjoining properties. 
 
Full details of calculations used to size the outlet control devices must be submitted for approval 
by the certifier. 
 

8.21.6 Basin Configuration 

The configuration of detention basins shall be in accordance with the following requirements: 
 

Above Ground Systems 
 A maximum depth of 600mm shall be permitted in above ground systems, with a 

maximum 200mm depth in driveways, car parking areas and walkways. 

 Desirable maximum side slopes of 1:6 for above ground basins, the absolute 
maximum should be 1:4 and minimum slope of floor should be 1:50. 

 The discharge from an above ground system must be achieved through positive fall to 
the kerb and gutter or the street drainage system.  The use of infiltration systems or 
charged lines as a means of discharge will not be permitted. 

 Discharge control pits and grated access pits shall be 600mm x 600mm for depths up 
to 750mm and 900mm x 900mm for depths greater than 750mm. 

 A minimum freeboard of 150mm to the finished floor level of the development. 

 A trash rack shall be located across all outlets. 
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Below Ground Systems 
 The minimum depth of underground systems shall be 600mm.  Where levels dictate, a 

minimum depth of 300mm will be acceptable, provided a bank of pipes is used instead 
of a tank. 

 The minimum floor slope of an underground tank shall be 1:50, and the outlet of the 
tank shall be placed at the lowest point of the structure.  Ponding in tanks shall not be 
permitted. 

 The structural integrity of an underground tank shall be certified by a practising 
structural engineer. 

 Underground tanks shall have two external access points secured by “bolt down” 
grated lids and be able to be cleaned of accumulated silt and debris. 

 The locating of underground tanks beneath habitable floor levels shall not be 
permitted.  The use of underground tanks beneath non-habitable floor levels will only 
be permitted if adequate overflow, surcharge and maintenance provisions can be 
demonstrated. 

 An underground system must have a positive fall to a pit or pipe in the street drainage 
system or an interallotment system if the appropriate permissions are obtained.  The 
use of infiltration systems, charged lines or pump out systems from underground tanks 
will not be permitted. 

 Discharge control pits and grated access pits shall be 600mm x 600mm for depths up 
to 750mm and 900mm x 900mm for depths greater than 750mm. 

 A trash rack shall be located across all outlets. 
 

8.21.7 Work-As-Executed Plan 

Following completion of works and prior to the issue of an occupation certificate for the 
development, a work-as-executed plan shall be submitted for the detention system.  The plans 
shall be certified by the system designer and shall contain the following information as a 
minimum: 
 

 Invert and surface levels of the discharge control unit pit and other drainage structures 
within the development. 

 The diameter of the orifice plate and verification of its correct installation. 

 Finished surface levels of all driveways and landscaped areas. 

 Finished floor levels of all dwellings on the site, as well as those on adjoining sites 
where appropriate. 

 Levels and dimensions to confirm the location and volume of the basin or tank. 
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 Verification of the correct orifice diameter, storage volume and freeboards for the 
system. 

 

8.22 INTER-ALLOTMENT DRAINAGE 

Inter-allotment drainage shall be provided to every allotment which does not drain directly to the 
street or to a lawful point of discharge. 
 
The minimum pipe grade shall be 1.0 % and pipes shall be designed to accept concentrated 
drainage from the on-site detention system or, where no on-site detention is required, the 
concentrated drainage from buildings and paved areas for flow rates having a design ARI the 
same as the minor street drainage system.  Table 8.12 provides the general minimum pipe 
sizes for inter-allotment drainage. 
 

TABLE 8.12  GENERAL MINIMUM PIPE SIZE REQUIREMENTS FOR INTER-ALLOTMENT 
DRAINAGE 

 

Number of Allotments Minimum Pipe Size (mm) 

1 - 4 lots 150 

5 - 8 lots 225 

9 - 1 5 lots 300 

16 – 25 lots 375 
 
Inter-allotment drainage pits shall be located at changes of grade, pipe size or direction and 
spaced a maximum of two allotments. 
 

8.23 STORMWATER DISCHARGE 

Outlet drains and structures shall be designed to ensure that stormwater flow is discharged into 
existing natural water courses, kerb and gutter or channels in a manner that: 

 Flow velocities are reduced below scouring velocity. 

 Scouring at the structure is prevented.  

 Provides safety measures alleviating hazardous conditions at the outlet. 
 
The discharge to kerb and gutter shall be located so that stormwater flows are maintained within 
Councils flow width requirements. 
 
Energy dissipators shall be provided to outlet structures at natural water courses and open 
channels in accordance with Section 8 of the RTA Road Design Guide or the DOH publication 
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“Managing Urban Stormwater – Soils and Construction” where the permissible velocities in 
Table 8.13 are exceeded.  Energy dissipators shall be provided at the outlet of all piped 
systems where the velocity in the outlet pipe exceeds 2.0 metres/second. 
 

TABLE 8.13  PERMISSIBLE VELOCITIES FOR VEGETATED CHANNELS 

 

Channel Gradient (%) Permissible Velocity (m/s) 

1 2.1 

2 1.9 

3 1.8 

4 1.7 

5 1.6 

6 1.6 

8 1.5 

10 1.5 

15 1.4 

20 1.3 

 

8.24 RUNOFF WATER QUALITY 

Consideration shall be given to the impact of development on stormwater and receiving water 
quality during design of a project.  The minimum requirement shall be that the average annual 
pollutant load discharged from the developed site shall be no greater than for existing 
conditions. 
 
For the Hawkesbury Nepean River catchment, the recent Healthy Rivers Commission has 
established environmental objectives which need to be met in terms of controlling runoff water 
quality.  In instances where the receiving water is degraded, it may mean that the runoff 
following development has to be better than for existing conditions.  This will gradually permit an 
improvement in the receiving water quality. 
 
The Hawkesbury-Nepean River Catchment Trust has established a range of guidelines for 
control of runoff water quality during construction and following development.  Development 
shall comply with these guidelines as well as: 

 Department of Housing – Blue Book 

 EPA Management Urban Stormwater 

 Council’s Stormwater Management Plan 
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The EPA document specifies a range of best management practices for stormwater 
management and identifies the most appropriate applications for the practices. 
 
The most cost effective long term option for management of pollutants in stormwater is source 
control within developments.  Primary emphasis should be given to source control in 
developments.  In order to facilitate this, the development shall: 

 minimise the impervious surfaces such that they do not exceed 50% of the site in 
residential areas and 60% in commercial/industrial areas; 

 maximise stormwater infiltration through the use of grass swales, diversion of flows 
over grass areas, pervious pavers etc. 

 
Maintenance of the stormwater control measures is a significant cost factor and designs of 
these measures should ensure that maintenance is practical, does not require special 
equipment, does not require work in confined spaces and is cost effective given Councils 
existing maintenance activities. 
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9. SEWERAGE 

9.1 INTRODUCTION 

9.1.1 Purpose 

The purpose of this document is to provide some guidance to Developers submitting sewer 
designs for assessment and approval. It covers how to determine whether a project is a major 
or minor work, procedures regarding application, design criteria that differ from Sydney Water or 
the Department of Land and Water Conservation and items that are frequently overlooked when 
preparing a design. 
 

9.1.2 Authority 

The Authority controlling the Windsor Sewer Catchment is Hawkesbury City Council. This 
catchment includes Windsor, Pitt Town, McGrath's Hill, Mulgrave, Bligh Park, Windsor Downs 
and Clarendon. The construction or alteration of sewer mains within this catchment can only be 
done by consent from Council's Wastewater Operations Branch. Applications for major and 
minor works are included in this document. 
 

9.1.3 Community Title Subdivisions 

Sewer mains proposed for Community Title subdivisions that do not discharge to Sydney Water 
or Hawkesbury City sewers must still be constructed to a standard specification. The applicant 
must either submit Sydney Water or Department of Land and Water Conservation approved 
plans with the Subdivision or Development Application or submit plans to Hawkesbury City's 
Wastewater Operations Branch for approval. 
 

9.1.4 National Sewer Code 

While Hawkesbury City Council adopts the National Sewer Code in principle, much of the 
content is left to the "discretion of the approving Authority". It is therefore preferred that in 
addition to specific design criteria mentioned in this document Developers use Sydney Water or 
DLWC design specifications when submitting sewer plans for approval. 
 

9.1.5 Fees 

Fees apply and are set out in the current edition of Council's Revenue Pricing Policy. A copy of 
the Revenue Pricing Policy is available for perusal at the Environment and Development 
enquiries counter. Fees for minor works must be paid when lodging application and plans. Fees 
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for major works are on a per metre rate with a set minimum. They will be calculated at time of 
assessment and must be paid to council prior to the applicant receiving approved plans. In 
addition to application fees any of the following fees may apply: WAE bond, road opening fees 
and / or security for defects liability. 
 

9.1.6 Works As Executed 

All work is subject to Works as Executed. Requirements can be found in Item 6 of the Short 
Specification attached to the appropriate application. Details of the Works As Executed package 
can be found in Clause 1.3 of the Standard Civil Works Specification Part 2 Construction for 
Sewerage Works. 
 

9.1.7 Defects Liability and Security 

All major work is subject to some form of Security and Defects Liability period. Details for larger 
projects where Council is not a Principal to the Contract can be found in Clause 1.4 of the 
Standard Civil Works Specification Part 2 Construction for Sewerage Works. The Defects 
Liability and Security is defined in Tender and Contract documentation where Council is a 
Principal to the Contract. 
 
The minimum size project where Security is required is when the sewer works serves a 
subdivision of eight (8) lots or more, where the work is greater than two (2) metres in depth or 
where the total length of sewer mains laid exceeds eighty (80) metres. Security is calculated as 
set out in Clause 1.4 of the Standard Civil Works Specification Part 2 Construction for 
Sewerage Works with a minimum security of $1000.00. The Defects Liability period for these 
and smaller projects still classed as major works will be assessed on a case by case basis. 
 

9.2 PROCEDURE FOR APPLICATION 

Minor Works consists of a new junction cut into an existing sewer main or laying a new side 
line up to five (5) metres in length or a new branch line with a manhole up to twenty (20) metres 
in length or laying up to (20) metres of new sewer mains or construction of a new manhole over 
an existing sewer main or concrete encasing sewer mains or building over a sewer. 
 
Major Works generally consists of supplying a gravity sewer service to subdivisions or any 
works where the total length of the new sewer or affected existing sewer exceeds twenty (20) 
metres. 
 
Building Over Sewers is generally classified as minor works, but, this depends on the length of 
affected main. 
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The procedure for submitting an application and plan to make an alteration to Council's sewer 
mains or to construct new mains is as follows: 

 Project classification. Determine whether the project is classified minor or major 
works from the descriptions above. 

 Complete application. Fill in and the appropriate form. 

 Sign the application. Read and sign the short specification. The application and short 
specification is an agreement that you will comply with the HCC Standard 
Specification for the Design and Construction of Roadwork, Drainage and Sewerage. 

 Pay the appropriate fees. Fees are payable at the cashier's counter. Fees for minor 
works must be paid when lodging application and plan. Fees for major works are on a 
per metre rate with a set minimum, they will be calculated at time of assessment and 
must be paid prior to return of approved plans. 

 Pay bond. In addition to the application fee, the applicant must pay a $150.00 bond 
for both minor and major works (other than when a linen release and / or security is 
required), which will be refunded when Works As Executed information has been 
submitted. Where a bond applies the Works As Executed information must be 
forwarded to the Branch Manager, of Wastewater Operations within fourteen (14) days 
of inspection, otherwise the bond is forfeit. 

 Return application. Return the form and three (3) copies of the plan to the Enquiries 
Counter or the Wastewater Operations Manager. The application and plan will be 
assessed and approved as is or as amended or rejected with comment, in which case 
the plan will need to be amended and resubmitted. 

 Approval. Once the plan has been approved a copy of the application and two (2) 
copies of stamped, signed plan will be returned to the applicant. The nominated 
contractor may then proceed in accordance with the Short Specification. 

 

9.3 SEWER DESIGN CRITERIA 

9.3.1 Subdivisions 

In a Torrens Title subdivision, current legislation indicates that each lot to be sewered must 
have a separate connection to the Council's sewer. 
 
When a dual occupancy or a community title development is to be subdivided under the Torrens 
Title system, a separate junction or connection to Council's sewer must be provided for each lot. 
It is worthwhile considering future use when developing dual occupancies and community titles, 
as converting the sewer to suit Torrens Title may prove expensive. 
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9.3.2 Future Development 

Where subdivision development is located downstream of potential future development, the 
sewer must be designed to accommodate loadings from the upstream areas. 
 

9.3.3 Plans 

Sewer plans submitted to Hawkesbury City Council for approval must be drawn to a recognised 
standard, preferably Supplement 3 Part 401 of AS1100. However, plans drawn to Sydney Water 
or Public Works standards will be accepted. The scale of the plan must either 1:500 or 1:1,000. 
The horizontal scale of the longitudinal sections must be drawn to 1:500 or 1:1000 with a 5:1 
horizontal: vertical ratio.  
 

9.3.3.1 Plan View 

The plan must include the following: 

 A numbered lot layout. 

 Proposed sewer layout. 

 Any existing sewer. 

 Manhole to boundary dimensions as either a square off (SO) or an each way (EW) 
value and a distance between the manhole and the nearest boundary corner. 

 An arrow for each lot to be served generally positioned in the downstream corner of the lot. 

 Arrows indicating direction of flow of proposed sewer mains. 

 Any existing or proposed easements, stormwater systems, services and driveways 
that cross the path of the proposed mains. 

 Any existing or proposed easements, stormwater systems, service and driveways 
adjacent to proposed sewer. 

 Contours at intervals that accurately represent the final surface. 

 AHD levels and show origin of levels on the plan. 

 Areas of lots not served if applicable. 

 Labels on all sewer lines and manholes and distinguish between existing and proposed 
mains. 

 

9.3.3.2 Longitudinal Section 

The longitudinal sections must include the following: 

 Datum RL. 

 Pipe chainage at manholes and dead end. 
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 Finished surface levels. 

 Design invert levels. 

 Depth of sewer. 

 Line and manhole labels. 

 Pipe size, class, type and material. 

 Grades as a percent. 

 Drops through manholes. 

 Any special bedding if required. 

 Spacing of bulkheads and trench stops. 

 All roads, driveway crossings, fences and any other structures and obstructions in the 
path of the proposed mains. 

 All underground services and drainage lines in the path of the proposed mains. 
 

9.3.4 Sewer Alignment 

9.3.4.1 General 

Where possible the alignment of sewers should be such as to serve the maximum number of 
lots with the minimum length of mains. Sewer mains are generally laid parallel to boundaries as 
follows: 

 1.0m from rear boundary to centreline of pipe. 

 1.5m from rear boundary to centreline of pipe when laid parallel to interallotment 
drainage. 

 1.0m from side boundaries to centreline of pipe. 

 1.0 - 4.0m from front boundary to centreline of pipe. 
 
NB: Where sewer lines are laid alongside boundaries they may have to be concrete 

encased through the building zone at time of construction. This will depend on the size 
of the lot. 

 
Where significant vegetation interferes with general sewer alignment, variations to proposed 
construction may be required and written approval necessary. 

 

9.3.4.2 Crossing Empty Blocks 

If crossing an empty block cannot be avoided, the sewer line must cross the block as near as 
possible to a right angle. Care must be taken to avoid the area, which is most likely to be built 
upon. Future use must be thoroughly checked. 
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9.3.4.3 Crossing Roads, Rails and Waterways 

Road, rail, and waterway crossings should be, if possible, at right angles to the obstruction. 
Crossing waterways should be below bed level. 

 

9.3.4.4 Crossing Hillsides 

Where possible, sewer mains are to be constructed at an acute angle to the contours. This is to 
avoid washouts in the trench (see clause 6.3.3 of the standard Civil Works Specification Part 2 
Construction) and scars on a hillside. 
 

9.3.4.5 Crossing Services 

Sewers should cross large services or banks of services as close to right angles as possible. 
Sewer mains crossing above or below other services must be designed so that there is 
adequate clearance between the main and the other service. The minimum clearances 
desirable are: 

(a) 0.08m for existing services. 

(b) 0.15m for proposed services. 
 

9.3.4.6 Small Lots 

Where small lots are involved, such as 450-500 square metres, consideration in design must be 
given to access to and maintenance of manholes in the rear of properties. If access will be a 
problem with proposed housing, then sewer mains must serve lots along the front boundary. 
 

9.3.5 Sewer Depth 

9.3.5.1 General 

For a given number of tenements the designer has a range of pipe sizes and gradient 
combinations of which many will be acceptable hydraulically. The selection of pipe size and 
gradient is governed by the following considerations: 

 The sewer should be as shallow as possible, but of sufficient depth to drain the 
properties it serves. 

 The pipe must have adequate cover or be protected. 

 Initially, the sewer must have a sufficient number of connections to ensure that self-
cleansing occurs. 

________________________________________________________________________________________________________________________DESIGN 

E–87 



PART I 
____________________________________________________________________________________ hawkesbury development control plan 

 The pipe must be of a size and gradient that will allow it to carry the expected flow 
from the ultimate number of connections. 

 The pipe must be located to avoid other services that cannot be reasonably relocated. 
 

9.3.5.2 Minimum Cover Requirements 

Minimum cover over sewer pipes without special protection is set out as follows: 
 
In Private Property, Reserve or Open Space 

 150mm   0.50m 

 225mm   0.60m 

 300mm   0.70m 

 375mm   0.90m 

 450mm   1.00m 

 525mm   1.10m 

 600mm   1.10m 
 
In Footpaths 

 All sizes   1.10m 
 
In Roadways 
 
In roads not subjected to heavy traffic and where all other services exist and these services and 
road levels are not likely to change. 

 All sizes   1.20m 
 
Other Roads 

 All sizes   1.35m 
 

9.3.6 Manholes 

9.3.6.1 General 

Manholes are placed on gravity sewers at changes in direction, grade or pipe size. 
 

9.3.6.2 Maximum Spacings Between Manholes 

Spacings between manholes are set out as follows: 

 150 - 300mm pipe   100 metres 

 Greater than 300mm pipe  120 metres 
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9.3.6.3 Fall Through Manholes 

 0 to 45º deflection   50mm 

 45 to 90º deflection   100mm 
 

9.3.6.4 Drop Manholes 

Where the difference in levels of the inlet and outlet are greater than can be accommodated 
with a fall through the invert of a manhole, an external drop must be constructed.  
 

9.3.7 Deadends and Sidelines 

9.3.7.1 Maximum length 

 Deadend 50 metres 

 Sideline 5 metres 

 Sideline connected to MS 20 metres 
 

9.3.8 Hydraulic Load and Pipe Size 

9.3.8.1 General 

The following design load is based on research and measurement and has been used for the 
hydraulic design of the South Windsor Wastewater Treatment Plant. 
 
Developers may submit plans for assessment based on either Sydney Water or Department of 
Land and Water Conservation's hydraulic load and grade tables. Tables provided by the DLWC 
produce results closer to local design flows. 
 

9.3.8.2 Hydraulic Load - Residential Sewers 

Hydraulic loading for design of sewers in the Windsor Sewerage Catchment is based on 240 
litres per person per day, with an occupancy rate of 3.5 people per household. 

1 person = 1EP = 240 l/d 

3.5 people = 1T = 840 l/d 

EP = Equivalent Population 

T = Tenement 
 
Average Dry Weather Flow = 0.010 litres per second per tenement 
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9.3.8.3 Hydraulic Load - Commercial and Industrial 

Where land has been zoned for commercial and industrial activities and the use is unknown, 
minimum sewer design must be the same as for residential. 
 

9.3.8.4 Pipe Sizes 

Residential (minimum)    150mm 
Commercial and Industrial (minimum)  225mm 
 

9.4 BUILDING OVER COUNCIL’S SEWER MAINS 

9.4.1 General 

Council’s general policy is not to allow building over sewer mains. However, when 
circumstances indicate that the economic use of the property may be restricted as a result of 
sewer location, Developer/Owners may make written application for approval to build adjacent 
to or over sewer mains. 

 

9.4.2 Approval 

Where approval is granted, the Developer/Owner must forward to Council an Identification 
Survey. The survey must show accurate position of the main and the completed structure built 
over the main. These measurements must be related to the property boundary. A Registered 
Surveyor must conduct the Identification Survey. 

 

9.4.3 Indemnity 

Where an indemnity applies, it will be recorded on Council’s property file. 
 
With regard to lightweight removable structures, the property owner must indemnify Council 
against all costs associated with the removal and or subsequent re-erection of the subject 
structure, and give an undertaking to remove the structure when required to do so by Council. 
 
In case of an emergency, Council may remove the structure to gain access to the sewer and 
Council shall not be held responsible for damage to the structure. The cost of such removal and 
subsequent re-erection of the subject structure will be borne by the property owner. 
 
With regard to substantial structures, Council will not be held responsible for any damage to the 
structure built over or adjacent to a sewer main, in the event the main needs to be repaired. 
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9.4.4 Clearances 

9.4.4.1 Horizontal Clearance To Sewers 

For open trench access, regardless of whether or not shoring is required, the face of any footing 
or pier must be a minimum 600mm clear of the edge of the sewer main. The Superintendent or 
his representative must approve any variation on the minimum clearance in writing 
 
In the case of deep-shored excavations, minimum clearance may have to be increased to 
900mm. Sufficient headroom must be maintained to drive the trench shoring, ie; headroom 
equal to the minimum depth of trench plus 600mm. 
 
Where access will be by a shored drive or tunnel, the footings are to be designed so that an 
excavation, at least 1.2 metres wide (more for larger size pipes) can be carried out. This area 
need not necessarily be concentric with the centreline of the conduit but no footing should be 
closer than 600mm to the outside of the conduit (See Standard Drawing SM5-2 and 3). 
 

9.4.4.2 Vertical Clearance over Sewers 

Where a structure is built over a sewer main, sufficient headroom must be maintained to drive 
trench shoring or for tunnelling (See Standard Drawing SM5-1 and 3) 
 

9.4.4.3 Length of Tunnelling from Open Space 

This must not exceed 6 metres, ie, a maximum of 12 metres of the sewer may be built over if 
access is available from both ends. Where the likelihood of future work is minimal, approval may 
be granted to increase, in single distance, from 6 to 7.5 metres for 225mm diameter mains, and 
to 10 metres for 300mm diameter or larger mains. 

 

9.4.5 Building Adjacent to Sewers 

When building adjacent to Council sewer mains the Contractor must consider the following: 
 
In order to maintain the structural integrity of Council’s sewer main, adjacent footings must be 
designed and constructed so that the footings descend at least 900mm below the zone of 
influence of the trench. Zone of influence is measured from a point starting 600mm from the 
centreline and at the invert level of the sewer main. The angle of repose shall be assumed to be 
1:1 (45°) in undisturbed clay or similar material, and 1:2 (30°) from horizontal in sand or filled 
ground, whether compacted or not. All supporting piers adjacent to the sewer main must be 
reinforced for subsequent tying into the strip footing or perimeter beam. Details of the proposed 
footings system must be submitted for approval prior to commencement of work. The contractor 
must accurately locate the position of the main prior to commencement of work (See Standard 
Drawing SM5-2). 
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When boring holes for footings adjacent to sewer mains, the Contractor/Developer must ensure 
the drilling equipment has not damaged the sewer main. 

 

9.4.6 Building Over Sewers 

9.4.6.1 General Restrictions 

There are some general restrictions that must be considered when building over a sewer main. 
They are as follows: 

(a) Building over manholes, lampholes, vertical shafts or any rodding points will not be 
permitted. 

(b) Building over sewer rising mains (pumping mains) will not be permitted. 

(c) Unimpeded access must be maintained to manholes, inspection shafts vertical shafts, 
lampholes or any sewer main rodding points at all times. 

 

9.4.6.2 Lightweight Removable Structures / Outdoor Living Areas 

Lightweight removable structures may include but are not limited to carports, pergolas, 
aboveground swimming pools, decking, garden sheds, or awnings. 

The above structures may be built over any reticulation main, subject to the following: 

(a) General restrictions apply. See Section 9.3.6.1. 

(b) Where applicable, that portion of the structure, which projects over the sewer main, 
must be constructed as to be readily detachable from the remainder of the structure. 

(c) In case of an emergency, Council may remove the structure to gain access to the sewer 
and Council will not be held responsible for damage to the structure. The cost of such 
removal and re-erection will be borne by the property owner. 

(d) Indemnity applies. See Section 9.3.3. 
 

9.4.6.3 Substantial Structures 

Substantial structures may include but are not limited to inground swimming pools; residential, 
commercial, industrial buildings and outbuildings, such as residences, garages, house 
extensions, home units, commercial buildings and factories.  
 
If approval is granted construction is subject to the following conditions: 

(a) General restrictions apply. See Section 9.3.6.1. 
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(b) The structure must be piered and supported in accordance with Council's specifications 
to maintain structural stability should the sewer main require excavation. (See Standard 
Drawing SM5-1) 

(c) To minimise the need for future work on the sewer, the main built over must be encased 
in concrete in accordance with Council’s Specification. (See Standard Drawing SM5-1 
and Clause 6.6.3 in the Standard Specification) 

(d) Indemnities apply. See Section 9.3.3. 
 

9.4.6.4 Second-storey Additions 

Where the footings of the existing building are to be used, and these were taken below the zone 
of influence under Council's supervision when the original building was erected, an Engineer's 
Certificate, stating that the original footings are satisfactory to carry the additional building loads, 
is to be submitted to Council. 
 
If Council has no record of the original footings, an additional storey may be added only if 
Council's requirements, such as encasement and underpinning, are observed. Council must be 
satisfied of the structural adequacy of the building. 
 
Approval will be withheld if the sewer or access to the sewer is not considered satisfactory. 
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10. INTENSITY-FREQUENCY-DURATION TABLES  
 

TABLE A-1  DESIGN RAINFALL INTENSITIES - FLOODPLAIN AND ADJOINING AREAS 

Recurrence Interval Duration 
1 2 5 10 20 50 100 500

5m 75.83 98.07 127.39 144.71 167.49 197.55 220.61 276.18
6 71.01 91.84 119.3 135.53 156.86 185.01 206.62 258.66
7 67 86.65 112.56 127.87 147.99 174.56 194.95 244.05
8 63.57 82.22 106.81 121.33 140.43 165.64 184.99 231.59
9 60.6 78.37 101.81 115.66 133.87 157.9 176.34 220.77

10 57.98 74.98 97.41 110.67 128.09 151.08 168.73 211.25
11 55.65 71.97 93.5 106.22 122.95 145.02 161.96 202.77
12 53.56 69.27 89.99 102.23 118.33 139.58 155.88 195.16
13 51.67 66.82 86.81 98.63 114.15 134.65 150.38 188.28
14 49.94 64.59 83.92 95.34 110.35 130.17 145.37 182.01
15 48.36 62.55 81.27 92.33 106.87 126.06 140.79 176.27
16 46.91 60.68 78.83 89.56 103.66 122.28 136.57 170.99
17 45.57 58.94 76.58 87 100.7 118.79 132.67 166.1
18 44.33 57.33 74.49 84.63 97.95 115.54 129.04 161.57
20 42.08 54.43 70.72 80.35 93 109.7 122.52 153.41
25 37.57 48.59 63.14 71.73 83.03 97.95 109.39 136.97
30 34.13 44.14 57.36 65.17 75.43 88.98 99.38 124.44
35 31.4 40.61 52.77 59.96 69.4 81.87 91.44 114.5
40 29.17 37.72 49.02 55.7 64.47 76.06 84.95 106.38
45 27.3 35.31 45.89 52.14 60.36 71.2 79.53 99.58
50 25.71 33.26 43.22 49.11 56.85 67.07 74.91 93.81
55 24.34 31.49 40.92 46.5 53.83 63.5 70.93 88.82
60 23.15 29.94 38.91 44.21 51.18 60.38 67.44 84.46
75 20.4 26.38 34.29 38.96 45.1 53.21 59.43 74.42
90 18.37 23.76 30.88 35.08 40.61 47.91 53.52 67.02

2.0h 15.54 20.09 26.12 29.67 34.35 40.52 45.26 56.68
3 12.24 15.83 20.57 23.37 27.06 31.92 35.65 44.64
4 10.32 13.35 17.35 19.71 22.82 26.92 30.07 37.66
5 9.05 11.7 15.21 17.28 20 23.59 26.35 33
6 8.12 10.51 13.65 15.51 17.96 21.19 23.66 29.63
8 6.86 8.87 11.52 13.09 15.16 17.88 19.97 25.01

10 6.01 7.78 10.11 11.48 13.29 15.68 17.52 21.94
12 5.4 6.99 9.08 10.32 11.94 14.09 15.74 19.71
14 4.87 6.31 8.27 9.43 10.95 12.97 14.52 18.27
16 4.45 5.78 7.62 8.72 10.16 12.07 13.54 17.12
18 4.11 5.35 7.09 8.14 9.51 11.32 12.73 16.15
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Recurrence Interval Duration 
1 2 5 10 20 50 100 500

20 3.82 4.99 6.65 7.65 8.96 10.69 12.04 15.33
22 3.58 4.68 6.27 7.23 8.48 10.15 11.45 14.62
24 3.37 4.42 5.94 6.87 8.07 9.68 10.93 14
36 2.54 3.35 4.59 5.37 6.36 7.71 8.76 11.38
48 2.05 2.72 3.79 4.47 5.33 6.51 7.44 9.75
60 1.73 2.3 3.25 3.85 4.62 5.67 6.51 8.6
72 1.49 1.99 2.84 3.39 4.08 5.04 5.8 7.73

 
TABLE A-2 

DESIGN RAINFALL INTENSITIES – BOWEN MOUNTAIN, KURRAJONG HEIGHTS, BILPIN, 
MOUNTAIN LAGOON, BERAMBING AND ADJOINING AREAS 

Recurrence Interval Duration 
1 2 5 10 20 50 100 500

5m 83.54 106.69 133.92 149.52 170.63 198.16 219.07 268.8
6 78.28 99.97 125.46 140.05 159.82 185.59 205.15 251.69
7 73.9 94.36 118.4 132.16 150.8 175.1 193.55 237.43
8 70.15 89.58 112.38 125.43 143.11 166.16 183.65 225.26
9 66.9 85.42 107.15 119.58 136.43 158.39 175.06 214.7

10 64.04 81.76 102.55 114.44 130.55 151.55 167.5 205.4
11 61.49 78.5 98.45 109.86 125.32 145.47 160.77 197.13
12 59.2 75.58 94.77 105.74 120.62 140.01 154.72 189.71
13 57.13 72.93 91.44 102.02 116.37 135.07 149.26 182.99
14 55.24 70.52 88.41 98.63 112.5 130.57 144.28 176.88
15 53.52 68.31 85.63 95.53 108.95 126.45 139.72 171.28
16 51.93 66.28 83.07 92.67 105.69 122.66 135.53 166.13
17 50.46 64.4 80.71 90.03 102.68 119.15 131.65 161.36
18 49.09 62.65 78.52 87.58 99.88 115.9 128.06 156.95
20 46.63 59.51 74.57 83.17 94.84 110.04 121.58 148.99
25 41.67 53.18 66.61 74.28 84.69 98.24 108.53 132.97
30 37.89 48.35 60.54 67.5 76.95 89.25 98.59 120.76
35 34.89 44.51 55.72 62.12 70.81 82.12 90.7 111.08
40 32.43 41.38 51.78 57.72 65.79 76.29 84.26 103.17
45 30.38 38.75 48.49 54.05 61.59 71.42 78.87 96.56
50 28.63 36.52 45.69 50.92 58.02 67.27 74.29 90.94
55 27.12 34.59 43.27 48.21 54.94 63.69 70.33 86.09
60 25.8 32.9 41.15 45.85 52.24 60.56 66.87 81.84
75 22.82 29.15 36.63 40.92 46.72 54.28 60.03 73.71
90 20.61 26.37 33.26 37.23 42.58 49.58 54.9 67.59

2.0h 17.52 22.46 28.51 32.02 36.72 42.89 47.59 58.84
3 13.89 17.88 22.89 25.83 29.74 34.88 38.82 48.29
4 11.77 15.19 19.58 22.16 25.59 30.11 33.58 41.94
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Recurrence Interval Duration 
1 2 5 10 20 50 100 500

5 10.36 13.39 17.34 19.68 22.77 26.86 30 37.6
6 9.33 12.08 15.7 17.86 20.7 24.47 27.37 34.4
8 7.91 10.27 13.43 15.33 17.82 21.13 23.68 29.89

10 6.97 9.05 11.91 13.62 15.87 18.86 21.17 26.82
12 6.28 8.17 10.79 12.37 14.43 17.19 19.32 24.54
14 5.71 7.45 9.9 11.38 13.32 15.91 17.92 22.86
16 5.26 6.87 9.18 10.59 12.42 14.88 16.79 21.49
18 4.89 6.4 8.59 9.94 11.68 14.02 15.85 20.35
20 4.58 6 8.09 9.38 11.05 13.29 15.05 19.38
22 4.31 5.66 7.66 8.9 10.5 12.66 14.35 18.53
24 4.08 5.37 7.29 8.49 10.03 12.11 13.74 17.79
36 3.14 4.16 5.75 6.75 8.04 9.79 11.17 14.63
48 2.59 3.45 4.82 5.7 6.82 8.36 9.58 12.66
60 2.21 2.95 4.18 4.96 5.97 7.35 8.46 11.25
72 1.93 2.59 3.69 4.41 5.32 6.59 7.6 10.17

 
 

DESIGN ________________________________________________________________________________________________________________________ 

E–96 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

PART II 
 

CONSTRUCTION SPECIFICATION 

 
 





  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

CONTENTS 
1. GENERAL SPECIFICATIONS ........................................................................................... 1 

1.1 GENERAL................................................................................................................. 1 
1.2 RESPONSIBILITIES OF THE PARTIES .................................................................. 1 

1.2.1 Certifying Authority's Responsibilities ....................................................... 1 
1.2.2 Developers Responsibility ......................................................................... 2 

1.2.2.1 The Documents.......................................................................... 2 
1.2.2.2 Access by the Certifying Authority ............................................. 2 
1.2.2.3 Existing Services........................................................................ 3 
1.2.2.4 Work by Service Supply Authorities and/or other Contractors .. 3 
1.2.2.5 Completion of Works.................................................................. 4 

1.3 PRIOR TO COMMENCEMENT................................................................................ 4 
1.3.1 General...................................................................................................... 4 
1.3.2 Adequacy Of The Developer's Site Representative.................................. 4 
1.3.3 Insurance................................................................................................... 5 

1.4 PROVISION FOR TRAFFIC ..................................................................................... 5 
1.5 WORKING HOURS .................................................................................................. 5 
1.6 DAMAGE TO OR ALTERATIONS OF EXISTING SERVICES................................. 6 
1.7 ENTRY UPON ADJOINING PROPERTY................................................................. 6 
1.8 DEBRIS DISPOSAL.................................................................................................. 6 
1.9 USE OF APPROPRIATE STANDARDS FOR CONSTRUCTION............................ 6 
1.10 INSPECTION OF THE WORKS............................................................................... 7 

1.10.1 Work Inspections Schedule....................................................................... 7 
1.10.1.1 Preliminary Final Inspection..................................................... 7 
1.10.1.2 Final Inspection........................................................................ 8 

1.10.2 Inspection And Testing Of Materials ......................................................... 8 
1.10.2.1 Availability Of Material For Testing .......................................... 8 
1.10.2.2 Quality Of Materials ................................................................. 8 

1.11 TOLERANCES.......................................................................................................... 9 
1.11.1 Sub-Grade ................................................................................................. 9 
1.11.2 Pavement ................................................................................................ 10 
1.11.3 Bitumen Seal ........................................................................................... 10 
1.11.4 Finished Surface Of Pavement (Asphaltic Concrete).............................. 10 
1.11.5 Kerbs, Gutters, Footway And Vehicle Crossings .................................... 11 
1.11.6 Pipe Lines................................................................................................ 11 
1.11.7 Pits And Headwalls.................................................................................. 11 
1.11.8 Open Earth Drains................................................................................... 12 
1.11.9 Tolerances Being Exceeded ................................................................... 12 
1.11.10 Smooth Junctions.................................................................................... 12 

1.12 ALIGNMENT, SETTING OUT AND CARE OF SURVEY WORKS ........................ 12 
1.13 CARE OF SURVEY MARKS .................................................................................. 13 
1.14 SERVICE CONDUITS ............................................................................................ 13 

1.14.1 General.................................................................................................... 13 

____________________________________________________________________________________________________________TABLE OF CONTENTS 

E–I 



PART II 
____________________________________________________________________________________ hawkesbury development control plan 

1.14.2 Electricity Conduits .................................................................................. 14 
1.14.3 Water Service Conduits........................................................................... 14 
1.14.4 Telecommunication Conduits .................................................................. 14 
1.14.5 Gas Services ........................................................................................... 14 

1.15 ENVIRONMENT ..................................................................................................... 15 
1.16 REINSTATEMENT.................................................................................................. 15 
1.17 CLEANING AND REINSTATEMENT OF EXTERNAL AREAS.............................. 15 
1.18 DIVERTING WATER AND DEWATERING ............................................................ 15 

2. EROSION AND SEDIMENT CONTROL .......................................................................... 17 
2.1 DESCRIPTION ....................................................................................................... 17 
2.2 GENERAL............................................................................................................... 17 
2.3 SEDIMENT AND EROSION CONTROL DEVICES ............................................... 18 

2.3.1 Temporary Construction Exit (Shaker Ramp) ......................................... 18 
2.3.2 Silt Fence................................................................................................. 18 
2.3.3 Diversion Channels/Banks & Overland Flow Paths ................................ 18 
2.3.4 Level Spreader ........................................................................................ 19 
2.3.5 Straw Bale Barrier ................................................................................... 19 
2.3.6 Sediment Traps ....................................................................................... 19 

2.3.6.1 Surface Inlet ............................................................................. 19 
2.3.6.2 Kerb Inlet.................................................................................. 20 
2.3.6.3 Culverts .................................................................................... 20 

2.3.7 Filter Dams .............................................................................................. 20 
2.3.8 Sediment Basins...................................................................................... 21 

2.4 MAINTENANCE...................................................................................................... 21 
2.5 STABILISATION OF DISTURBED AREAS............................................................ 21 

3. SITE CLEARING AND GRUBBING................................................................................. 23 
3.1 DESCRIPTION ....................................................................................................... 23 
3.2 NOTICE .................................................................................................................. 23 
3.3 CLEARING AND GRUBBING................................................................................. 23 
3.4 TREES TO BE RETAINED..................................................................................... 23 

3.4.1 General.................................................................................................... 23 
3.4.2 Roots ....................................................................................................... 24 
3.4.3 Trunks...................................................................................................... 24 
3.4.4 Damage To Trunks.................................................................................. 24 

3.5 REMOVAL OF TREES ........................................................................................... 24 
3.6 DISPOSAL OF MATERIAL..................................................................................... 25 
3.7 RESTORATION OF SITE....................................................................................... 25 
3.8 PRIVATE PROPERTY............................................................................................ 25 

3.8.1 Damage ................................................................................................... 25 
3.9 EXPLOSIVES AND BLASTING.............................................................................. 25 

4. BULK EARTHWORKS..................................................................................................... 26 
4.1 DESCRIPTION ....................................................................................................... 26 

TABLE OF CONTENTS ___________________________________________________________________________________________________________ 

E–II 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

4.2 REMOVAL OF TOPSOIL........................................................................................ 26 
4.3 REMOVAL OF UNSUITABLE MATERIALS ........................................................... 26 
4.4 COMPACTION PRIOR TO PLACING OF FILL...................................................... 27 
4.5 EXCAVATION......................................................................................................... 27 
4.6 SURPLUS SPOIL ................................................................................................... 28 
4.7 IMPORTED FILLING .............................................................................................. 28 
4.8 EMBANKMENTS .................................................................................................... 28 
4.9 PLACING AND COMPACTION OF FILL................................................................ 28 
4.10 GRADING AND/OR FILLING OF LOTS................................................................. 29 
4.11 BOXING .................................................................................................................. 29 
4.12 TRIMMING AND COMPACTION OF EARTHWORKS AND SUBGRADES .......... 30 
4.13 BATTERS ............................................................................................................... 31 
4.14 CATCH DRAINS..................................................................................................... 31 
4.15 TABLE DRAINS...................................................................................................... 31 
4.16 SITE REGRADING ................................................................................................. 32 
4.17 REPLACEMENT OF TOPSOIL .............................................................................. 32 
4.18 ENTRANCE TO SIDE ROADS AND ADJACENT PROPERTY ............................. 33 

5. STORMWATER DRAINAGE............................................................................................ 34 
5.1 DESCRIPTION ....................................................................................................... 34 
5.2 DRAINAGE LINE LOCATION................................................................................. 34 
5.3 TYPE OF PIPES..................................................................................................... 35 

5.3.1 Reinforced Concrete Pipes ..................................................................... 35 
5.3.2 Fibre Reinforced Cement Pipes .............................................................. 35 
5.3.3 UPVC Pipes............................................................................................. 35 
5.3.4 Precast Reinforced Concrete Box Culverts............................................. 36 
5.3.5 Flexible Pipes .......................................................................................... 36 

5.4 DRAINAGE PITS .................................................................................................... 36 
5.5 EXCAVATION......................................................................................................... 36 
5.6 ALLOWANCES IN EXCAVATION QUANTITIES ................................................... 37 
5.7 PIPE BEDDING MATERIAL ................................................................................... 38 
5.8 PIPE LAYING.......................................................................................................... 38 
5.9 SUBSOIL PIPES IN STORMWATER DRAINAGE TRENCHES ............................ 39 
5.10 METHOD OF JOINTING ........................................................................................ 39 
5.11 CONCRETE ENCASING........................................................................................ 40 
5.12 CONCRETE BULKHEADS..................................................................................... 40 
5.13 DIRECT CONNECTIONS....................................................................................... 40 
5.14 PRECAST CONCRETE BOX CULVERTS............................................................. 41 
5.15 INSPECTION PRIOR TO BACKFILLING............................................................... 41 

____________________________________________________________________________________________________________TABLE OF CONTENTS 

E–III 



PART II 
____________________________________________________________________________________ hawkesbury development control plan 

5.16 BACKFILLING......................................................................................................... 41 
5.17 INTERALLOTMENT DRAINAGE............................................................................ 42 
5.18 SUB-SOIL DRAINS................................................................................................. 43 

5.18.1 Materials .................................................................................................. 43 
5.18.1.1 Pipes ...................................................................................... 43 
5.18.1.2 Filter socks ............................................................................. 43 
5.18.1.3 Filter fabric ............................................................................. 43 
5.18.1.4 Filter material ......................................................................... 43 

5.18.2 Trench Excavation................................................................................... 44 
5.18.3 Laying of Pipe.......................................................................................... 44 
5.18.4 Backfilling ................................................................................................ 44 
5.18.5 Other Type Systems................................................................................ 44 

6. CONCRETE STRUCTURES ............................................................................................ 45 
6.1 DESCRIPTION ....................................................................................................... 45 
6.2 CONCRETE MATERIALS AND SLUMP ................................................................ 45 
6.3 CONCRETE TESTING AND STRENGTH.............................................................. 46 
6.4 FOUNDATIONS...................................................................................................... 46 
6.5 REINFORCEMENT................................................................................................. 47 
6.6 FORMWORK .......................................................................................................... 47 
6.7 CONCRETE PLACING........................................................................................... 48 
6.8 JOINTS ................................................................................................................... 49 

6.8.1 Construction Joints .................................................................................. 49 
6.8.2 Contraction Joints.................................................................................... 49 

6.8.2.1 Sawcutting Joints ..................................................................... 49 
6.8.2.2 Formed Grooves (Dummy Joints)............................................ 49 

6.8.3 Expansion joints ...................................................................................... 49 
6.9 REMOVAL OF FORMS .......................................................................................... 50 
6.10 CONCRETE FINISHING ........................................................................................ 50 
6.11 CURING.................................................................................................................. 50 
6.12 KERB AND GUTTER.............................................................................................. 51 

6.12.1 Base ........................................................................................................ 51 
6.12.2 Kerb Moulding Machines......................................................................... 51 
6.12.3 Finish ....................................................................................................... 51 
6.12.4 Joints ....................................................................................................... 51 
6.12.5 Vehicular Crossings................................................................................. 52 
6.12.6 Pedestrian Ramp (Pram Ramp) .............................................................. 52 
6.12.7 Curing ...................................................................................................... 52 
6.12.8 Provision For Drainage............................................................................ 52 
6.12.9 Backfilling ................................................................................................ 53 
6.12.10 Replacement of Incorrect and/or Damaged Construction ....................... 53 
6.12.11 Testing..................................................................................................... 54 
6.12.12 Subsoil Drainage ..................................................................................... 54 

6.13 FOOTPAVING AND CYCLEWAYS........................................................................ 54 
6.13.1 General.................................................................................................... 54 
6.13.2 Subgrade ................................................................................................. 54 

TABLE OF CONTENTS ___________________________________________________________________________________________________________ 

E–IV 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

6.13.3 Sub-Base................................................................................................. 54 
6.13.4 Reinforcement ......................................................................................... 55 
6.13.5 Finish ....................................................................................................... 55 
6.13.6 Joints ....................................................................................................... 55 
6.13.7 Protection ................................................................................................ 55 
6.13.8 Cleaning Up............................................................................................. 55 

6.14 DRAINAGE PITS .................................................................................................... 56 
6.14.1 Excavation ............................................................................................... 56 
6.14.2 Structure .................................................................................................. 56 
6.14.3 Steel Fittings............................................................................................ 57 
6.14.4 Kerb Inlets ............................................................................................... 57 

6.15 PRECAST CONCRETE SECTIONS (PIT AND HEADWALLS) ............................. 58 
6.16 DISH CROSSING ................................................................................................... 58 
6.17 SPRAY CONCRETE............................................................................................... 58 
6.18 PATTERN STENCILLED CONCRETE PAVEMENT FOR MEDIAN ISLANDS & 

ROUNDABOUTS.................................................................................................... 58 

7. FLEXIBLE ROAD PAVEMENTS...................................................................................... 59 
7.1 DESCRIPTION ....................................................................................................... 59 
7.2 CRUSHED OR RIPPED SANDSTONE - (SUB-BASE COURSE) ......................... 59 

7.2.1 Material Requirements ............................................................................ 60 
7.2.2 Variations................................................................................................. 60 
7.2.3 Sampling and Testing of Materials .......................................................... 61 

7.3 CRUSHED ROCK (DGB 20) - (BASE COURSE)................................................... 61 
7.4 STABILISATION OF IN SITU AND IMPORTED MATERIALS............................... 63 
7.5 SHOULDERS.......................................................................................................... 63 
7.6 DELIVERY .............................................................................................................. 64 
7.7 BOXING AND SUBGRADE .................................................................................... 64 
7.8 SPREADING........................................................................................................... 65 
7.9 COMPACTING AND TRIMMING............................................................................ 65 
7.10 PAVEMENT TESTING............................................................................................ 66 

7.10.1 General.................................................................................................... 66 
7.10.2 Density Testing........................................................................................ 67 
7.10.3 Proof Testing ........................................................................................... 67 
7.10.4 Benkleman Beam Testing ....................................................................... 67 

7.11 DEFECTIVE MATERIAL......................................................................................... 67 
7.12 COMPLETED PAVEMENT SURFACE .................................................................. 67 
7.13 OPENING PAVEMENT TO TRAFFIC .................................................................... 68 
7.14 MAINTENANCE...................................................................................................... 68 
7.15 RESTORATION OF TRENCHES........................................................................... 68 

8. WEARING COURSE ........................................................................................................ 69 
8.1 GENERAL............................................................................................................... 69 
8.2 SPRAYED BITUMINOUS SEALING ...................................................................... 69 

____________________________________________________________________________________________________________TABLE OF CONTENTS 

E–V 



PART II 
____________________________________________________________________________________ hawkesbury development control plan 

8.2.1 Application Rates..................................................................................... 70 
8.2.1.1 Application rate for a single coat flush seal are: ...................... 70 
8.2.1.2 Application rate for a two coat flush seal are: .......................... 70 

8.3 ASPHALTIC CONCRETE....................................................................................... 70 

9. PAVEMENTS FOR ROUNDABOUTS AND CARPARKS ............................................... 72 
9.1 ROUNDABOUTS.................................................................................................... 72 
9.2 CARPARKS ............................................................................................................ 72 

10. RIGID AND SEGMENTAL PAVEMENTS ........................................................................ 73 
10.1 DESCRIPTION ....................................................................................................... 73 
10.2 PAVING UNITS....................................................................................................... 73 

10.2.1 Concrete .................................................................................................. 73 
10.2.2 Clay ......................................................................................................... 73 

10.3 SUBGRADE............................................................................................................ 73 
10.4 BASE COURSE FOR ROADS, DRIVEWAYS AND COMMUNITY TITLE ROADS74 
10.5 EDGE RESTRAINT ................................................................................................ 74 
10.6 SURFACE DRAINAGE........................................................................................... 74 
10.7 BEDDING SAND..................................................................................................... 75 

10.7.1 Material.................................................................................................... 75 
10.7.2 Moisture Content ..................................................................................... 75 
10.7.3 Spreading ................................................................................................ 75 

10.8 PLACEMENT OF PAVING UNITS ......................................................................... 76 
10.9 COMPACTION OF PAVING UNITS AND JOINT FILLING .................................... 76 
10.10 PAVERS IN FOOTWAYS ....................................................................................... 78 

10.10.1 Paving Units ............................................................................................ 78 
10.10.2 Dimensions.............................................................................................. 78 
10.10.3 Edge Treatment....................................................................................... 78 
10.10.4 Base Course And Laying......................................................................... 78 

10.11 TESTING ................................................................................................................ 79 

11. PRIVATE ACCESS ROADS AND RIGHT OF WAYS (ROW) ......................................... 80 
11.1 GENERAL............................................................................................................... 80 

12. VEGETATION AND REVEGETATION ............................................................................ 82 
12.1 DESCRIPTION ....................................................................................................... 82 
12.2 PREPARATION ...................................................................................................... 82 
12.3 GRASSING BY SEEDING...................................................................................... 82 

12.3.1 Grass Seed.............................................................................................. 82 
12.4 SOWING ................................................................................................................. 84 
12.5 HYDROSEEDING................................................................................................... 84 
12.6 HYDROMULCHING................................................................................................ 84 
12.7 CONVENTIONAL SOWING AND MULCHING WITH BITUMEN........................... 85 

TABLE OF CONTENTS ___________________________________________________________________________________________________________ 

E–VI 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

12.8 GRASSING BY TURFING ...................................................................................... 85 
12.9 FERTILISERS......................................................................................................... 86 
12.10 CARE OF GRASSED AREAS ................................................................................ 86 
12.11 MOWING ................................................................................................................ 86 
12.12 ESTABLISHMENT.................................................................................................. 87 
12.13 MAINTENANCE...................................................................................................... 87 
12.14 STREET TREES..................................................................................................... 87 
12.15 REVEGETATION OF BUSHLAND AREAS............................................................ 88 

13. STREET FURNITURE ...................................................................................................... 89 
13.1 STREET NAME SIGNS .......................................................................................... 89 

13.1.1 Sign Blades ............................................................................................. 89 
13.1.1.1 Background............................................................................ 89 
13.1.1.2 Legend ................................................................................... 90 
13.1.1.3 Letter Series........................................................................... 90 
13.1.1.4 Abbreviations ......................................................................... 90 

13.1.2 Posts........................................................................................................ 90 
13.1.3 Fixing Of Blades ...................................................................................... 91 

13.2 WARNING ,REGULATORY AND OTHER SIGNS................................................. 91 
13.3 PATHWAY BARRIERS, BOLLARDS AND BICYCLE RAILS................................. 91 
13.4 GUIDE POSTS AND PROTECTION FENCES ...................................................... 91 

14. MISCELLANEOUS WORKS ............................................................................................ 92 
14.1 PAVEMENT MARKINGS AND DEVICES .............................................................. 92 
14.2 MAINROADS .......................................................................................................... 92 
14.3 CLEANING UP........................................................................................................ 92 

15. COMPLETION OF THE WORKS ..................................................................................... 93 
15.1 FINAL INSPECTION............................................................................................... 93 
15.2 WORK-AS-EXECUTED PLANS............................................................................. 93 
15.3 DEFECTS LIABILITY PERIOD............................................................................... 94 

15.3.1 Maintenance ............................................................................................ 94 
15.3.2 Description............................................................................................... 95 
15.3.3 Subdivisions ............................................................................................ 95 
15.3.4 All Other Developments .......................................................................... 95 

15.4 BONDING ............................................................................................................... 95 
15.4.1 General.................................................................................................... 95 
15.4.2 A.C. Sealing............................................................................................. 95 
15.4.3 Path Paving ............................................................................................. 96 
15.4.4 Maintenance ............................................................................................ 96 

15.5 CONTRIBUTIONS / MONETARY PAYMENT ........................................................ 96 
15.5.1 A.C. Sealing............................................................................................. 96 
15.5.2 Path Paving ............................................................................................. 97

____________________________________________________________________________________________________________TABLE OF CONTENTS 

E–VII 



 

 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

1. GENERAL SPECIFICATIONS 

1.1 GENERAL 

This Specification has been compiled to outline Council's general procedures and practices in 
respect of all the associated construction requirements. 
 
Council's basic objective is to preserve, enhance and develop the amenity of the area with 
specific reference to safety, convenience and long term cost effectiveness. This specification 
informs the Developer of Council's requirements with respect to construction of assets, which 
will eventually be vested in and be maintained by Council. 
 
The Documents referred to in this specification shall include but not be limited to engineering 
plans approved by the Certifying Authority, Council's Design Specifications, Australian 
Standards, Australian Rainfall and Runoff, Institution of Engineers, 1987 and the Statutes, Acts 
and By-Laws of the governments of New South Wales and Australia. All of these documents 
compliment each other and shall be referenced in conjunction with this specification.  This 
document is the specification defining construction details and the obligations of Council and the 
Developer.  These obligations are inherent and binding once the Developer's Engineering Plans 
have been approved and a Construction Certificate is issued by the Certifying Authority. No 
departure or change will be permitted from approved Engineering Plans during construction 
except by written consent or on-site approval from Certifying Authority. 
 
The Documents including any written directions issued by Council to the Developer are binding 
on the Developer. Council neither accepts responsibility nor implies or guarantees any 
directions given to the developer for any subsequent physical or contractual damages received 
by the Developer.  
 

1.2 RESPONSIBILITIES OF THE PARTIES 

It should be noted clearly by all parties that the Contractor is contracting to the Developer and 
not the Council or the Certifying Authority.  It is the responsibility of the Developer to ensure that 
all works are carried out in a sound, efficient and workmanlike manner and in accordance with 
sound engineering practice and principles, and are completed in accordance with the 
Documents and this specification. 
 

1.2.1 Certifying Authority's Responsibilities 

Final approval of the works rests with the Certifying Authority, on the assurance that the 
Documents and specification have been complied with and the construction satisfactorily 
completed. 
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Inspections undertaken by the Certifying Authority in no way limits the Developer's full 
responsibility for completing the works in accordance with sound engineering practice and 
principles and in accordance with the intent and purpose of the Documents. 
 
It should be noted that inspections by the Certifying Authority do not relieve the Developer’s 
responsibility to supervise, or arrange the supervision of, the work as indicated.  The Certifying 
Authority's inspection is for the purpose of enabling, when the works have been completed, 
certification to the Council that the works have been properly carried out in accordance with the 
Documents and specification, and they are in a satisfactory state for the Council to take them 
over.  Consequently, any defects that develop before the work is finally accepted by the Council 
shall have to be rectified, even though the defective work may have been previously inspected 
by the Certifying Authority.  The whole of the work shall be carried out to the entire satisfaction 
of the Certifying Authority.   
 
If irregularities occur and are not rectified to the Certifying Authority's satisfaction, or if work is 
covered before inspection has been made, no guarantee is given that the works will be 
approved when application is made. 
 

1.2.2 Developers Responsibility 

1.2.2.1 The Documents 

 
It is the Developer’s responsibility to complete, or to cause the completion of, the works in 
accordance with the terms of approval, the approved plans and specifications (the documents). 
 
After obtaining approved Construction plans and Construction Certificate from the Certifying 
Authority, and any consents required from Statutory Authorities, the Developer may commence 
construction of the works. 
 
Before the construction is commenced the Developer shall ensure that adequate supervising 
staff to control the work is employed so that it is carried out fully in accordance with the 
requirements of the approved plans and specifications. 
 
The Works shall be completed in accordance with the intent and purpose of the Documents. 
The latest copies of the Documents must be kept on-site at all times and be available for 
inspection by the Certifying Authority. 
 

1.2.2.2 Access by the Certifying Authority 

The Developer shall allow complete and unhindered access to the Certifying Authority to the 
Works for the purpose of inspecting materials and the Works. 
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The Developer, when required by the Certifying Authority, shall provide all particulars as to the 
mode and place of manufacture and source of supply of any of the materials to be used.  The 
Developer shall, at the direction of the Certifying Authority, submit any materials or work for 
testing and shall, when required, open up and supply samples of any work which has been 
covered, whether or not same shall have been previously approved by the Certifying Authority.  
All expenses incurred in moving such material from the works or in making good the works after 
such removal shall be borne by the Developer. 
 
Failure by the Developer to comply with all reasonable requests and directions from the 
Certifying Authority will be sufficient reason for the Certifying Authority to withhold final approval 
to the works. 
 
Where inspections are required outside normal working hours, it shall be necessary to request 
such inspections in writing and shall be conditional upon the applicant accepting all costs 
involved in the Certifying Authority undertaking such inspections. 
 

1.2.2.3 Existing Services  

Prior to the commencement of the works, the Developer shall ascertain from the appropriate 
Public Utility Authority and/or the Council, the position and depth of all existing services which 
may be interfered with during the excavation and/or construction of the works.  The Developer 
shall take every precaution to avoid damage to any utility service within, or adjacent to, the limits 
of the works and shall be held responsible for any such damage caused directly or indirectly. 
 
If, during the conduct of the works, any alteration or damage to existing services is occasioned, 
it shall be the responsibility of the Developer to make the necessary arrangements for 
rectification with the appropriate authority.  All alterations and repairs shall be carried out to the 
requirements of the Engineer and the appropriate authority.  A written clearance shall be 
obtained from the relevant authority prior to the final inspection. 
 

1.2.2.4 Work by Service Supply Authorities  
and/or other Contractors 

It should be anticipated by the Developer that the construction of mains and/or services by 
Service Authorities and/or work by other Contractors may proceed during the currency of the 
Works. 
 
The Developer must permit and maintain access by traffic to such construction and/or work and 
shall not obstruct the execution of work by the various Service Authorities and/or other 
Contractors and/or Builders. 
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1.2.2.5 Completion of Works 

It is the Developer's responsibility to complete or to cause the completion of the Works in 
accordance with the Documents and in a workmanlike manner. Inspection by the Certifying 
Authority does not relieve the Developer of his responsibility to supervise or to arrange the 
supervision of the Works. Inspections are for the purpose of enabling the Certifying Authority to 
be satisfied that the Works have been properly carried out in accordance with the Documents 
and that the Works are in a suitable state for Council to take over. Where works have been 
undertaken without inspection by the Certifying Authority, the Developer is to arrange for a 
CPEng to certify that the works have been constructed in accordance with the approved 
documents or reconstruct the relevant sections of work. 
 
Consequently, any defects that develop before the Works are finally accepted by the Certifying 
Authority will be required to be adjusted even though the defective work may have previously 
been approved. 
 

1.3 PRIOR TO COMMENCEMENT 

1.3.1 General 

The Certifying Authority shall approve for construction all Documents prepared for the Works. 
The Developer shall obtain consents from all relevant Statutory Authorities as required by the 
Certifying Authority prior to any works being commenced. 
 
Where necessary, approval from adjoining landholders for access and/or right of way shall be 
obtained in writing prior to approval of the Documents. 
 
A copy of this approval shall be forwarded to the Certifying Authority.  The Certifying Authority 
shall be given 24 hours notice prior to the commencement of any Works. 
 
A site meeting between the Certifying Authority and Developer shall take place before 
construction activities commence. 
 

1.3.2 Adequacy Of The Developer's Site Representative 

Before construction is commenced the Developer shall ensure that adequately qualified 
supervisory staff are available to control the Works. 
 
The Developer shall advise the Certifying Authority the name of the person appointed as his 
representative for the Works (hereinafter known as the Project Manager). 
 

CONSTRUCTION ___________________________________________________________________________________________________ 

E–4 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

1.3.3 Insurance 

The Developer is responsible to ensure that all Contractors are covered for Public Liability 
Insurance for a minimum $10million and full Workers Compensation Insurance on all works, as 
requested by NSW Statute. Insurances must be kept current for the duration of the works. 
 

1.4 PROVISION FOR TRAFFIC 

The Developer shall not obstruct and shall be held responsible for, the safety of traffic, vehicular 
and pedestrian and shall provide all watchmen, lights, barriers, signs and fences necessary to 
prevent any accident or public or private damage or loss and shall regulate traffic during the 
progress of the Work, in accordance with the requirements of AS 1742-3(1996) and the 
approved Traffic Management Plan.  
 
If necessary, the Developer shall provide for traffic by its diversion to an alternative route 
approved by the Certifying Authority or by the formation of side tracks alongside the Works, or 
by the construction of one half of the road at a time leaving the other half available for traffic. 
The Developer shall not, by his operations, obstruct any side road or branch track, nor shall he 
break down any fences, or damage public or private utilities, nor obstruct any drain or 
watercourse. When such obstructions or breakages cannot be entirely avoided the Developer 
shall at once remove such obstructions and make adequate provision for traffic or immediately 
repair such breakages.  
 
In the event of failing to rectify any of the abovementioned causes, the Certifying Authority 
reserves the right to do so after giving the Developer 24 hours notice in writing of its intention 
and the whole of the cost of such work incurred by the Certifying Authority shall be a legitimate 
charge payable by the Developer. 
 
Any variation from the Approved Traffic Management Plan requires approval from the Certifying 
Authority prior to implementation. 
 

1.5 WORKING HOURS 

The works shall be carried out within the hours of 7:00am to 5:00pm Mondays to Fridays and 
8:00am to 1:00pm Saturdays or in accordance with the Development Consent. 
 
No work shall be undertaken on Sundays or public holidays. 
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1.6 DAMAGE TO OR ALTERATIONS OF EXISTING 
SERVICES 

The Developer shall exercise the greatest care during the progress of the Works to avoid 
damage to any utility service and shall be responsible for any damage caused by him or his 
agents directly or indirectly. 
 
If, as a result of the Works, any alterations to existing utility services are considered necessary 
by the Certifying Authority, it shall be the responsibility of the Developer to make the necessary 
arrangements with the appropriate Authority at their total cost and at no cost to the Certifying 
Authority. 
 

1.7 ENTRY UPON ADJOINING PROPERTY 

The Developer or his representative shall not commit any act of trespass and shall effectively 
protect all adjoining properties and owners against any loss, damage or injury that may occur 
through the carrying out of the Works. If instructed by the Certifying Authority, the Developer 
shall implement the instruction given by the Certifying Authority.  
 
All property which has been disturbed as a result of the Developer's activities shall be 
reinstated. The reinstated property, in surface finishes or fences or other property, shall be 
reinstated to a finish similar to that which existed prior to disturbance and to the satisfaction of 
the property owner. 
 

1.8 DEBRIS DISPOSAL 

Burning off by open fire is prohibited.  Advice on acceptable methods of debris disposal may be 
obtained from the Metropolitan Waste Disposal Authority. 
 

1.9 USE OF APPROPRIATE STANDARDS  
FOR CONSTRUCTION 

It is the responsibility of the Developer to complete all works according to Australian Standard 
except where the Documents specifically override the Australian Standard. 
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1.10 INSPECTION OF THE WORKS 

1.10.1 Work Inspections Schedule  

The Developer shall give the following notices, as listed in Table 1.1, to the Certifying Authority.   

TABLE 1.1 TABLE OF INSPECTIONS 

 
 

Inspection 
 

Pre-requisite 
Prior Notice 
Days Before 
Inspection 

Prior to commencement of Work Erosion Controls in Place 1 working day 

Traffic control to AS 1742-3 (1996) Prior to opening of roads 1 working day 

Bedding of pipes in trenches Pipes laid and jointed 1 working day 

Trench backfill within roads Sand backfilled and compacted to subgrade level 1 working day 

Formwork for concrete structures Prior to pour 1 working day 

Subgrade proof roller test Subgrade placed, levelled, compacted 1 working day 

Proof roller test for kerb  Pavement placed, levelled and trimmed 1 working day  

Sub-base Course proof roller test Pavement placed, levelled and trimmed, kerbs in place 1 working day 

Base Course proof roller test Pavement placed levelled and trimmed 1 working day 

Prior to placing of fill Surface ready for filling, fill material inspected 1 working day 

Road crossing Service in excavated trench, bulkheads in place 1 working day 

Preliminary Final Inspection All works practically complete survey pegs placed 5 working days 

Final Inspection All works practically complete and submissions of W.A.E. 
plans 

5 working days 

Asphaltic Concrete Surfacing Road ready for surfacing 1 working day 

 

1.10.1.1 Preliminary Final Inspection 

A preliminary final inspection shall be arranged upon completion of the Works excluding 
deferred Works that are to be bonded. The Works shall be fully in compliance with the 
Documents. 
 
The following work shall be completed prior to the preliminary inspection. 

 Work-as-Executed Plans as required. 

 All lots pegged. 

 Street signs erected at approved locations. 
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1.10.1.2 Final Inspection 

A final inspection shall be arranged upon completion of any defects encountered in the 
preliminary inspection. 
 

1.10.2 Inspection And Testing Of Materials 

1.10.2.1 Availability Of Material For Testing 

The Developer shall at the direction of the Certifying Authority submit any material or work for 
testing and shall "open up" and supply samples of any work which has been covered whether 
the work has or has not previously been approved by the Certifying Authority. All expenses 
incurred in providing such materials from the Works or in making good the Works after such 
removal shall be borne by the Developer.  Such directions must be complied with within 24 
hours, or such time frame as agreed by the Certifying Authority. 
 
The cost of all tests and certifications required by the Certifying Authority shall be borne by the 
Developer. 
 

1.10.2.2 Quality Of Materials 

All materials incorporated in the Works shall be new and comply with the relevant Australian 
Standard (refer Table 1.2). All materials shall be subject to inspection testing and approval by 
the Certifying Authority. If any materials fail to comply with the documents then that material 
represented by the failure and all materials of similar manufacture or supply shall be rejected. 

CONSTRUCTION ___________________________________________________________________________________________________ 

E–8 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

 

TABLE 1.2 SCHEDULE OF MATERIAL TESTS 

Except where specifically overridden by the Documents. 
 
Material to be Tested Standard to be 

Complied With Prior to Type of Work Form of Test Verification 

Compacted Subgrade AS 1289 Placing Sub-Base Proof rolling, (Note 1) NATA 
Certificate and Plan. 

Compacted Sub-Base AS 1289 Placing Base Course Proof rolling, (Note 1) NATA 
Certificate and Plan. 

Compacted Base Course AS 1289 Road Surfacing Proof rolling, (Note 1) NATA 
Certificate and Plan. 

Asphaltic Concrete Surfacing AS 2891 & RTA 1013 
Pt K 

Completion of Part of Work NATA Certificate 

Earth Fill AS 1289 Spreading topsoil NATA Certificate and Plan 
Supply and ordering ready 
mixed concrete 

AS 1379-1991 Concrete Pour NATA Certificate 

Concrete AS 1012 Completion of Part of Work NATA Certificate 
Reinforcing Bars and Wires AS. 1302, AS 1303 & 

AS 1304 
Concrete Pour Site Inspection 

Interlocking concrete paving 
units 

AS 1012 Completion of Part of Work Site Inspection 

Pre-cast reinforced concrete 
Box Culvert  

AS 1597 Taking delivery Site Inspection 

Pipes As for relevant type of 
pipe 

Taking delivery Site Inspection 

Crushed Rock RTA T114, T213, 
T215 & T221 

Taking delivery NATA Certificate 

Natural Gravel RTA, T106, T171, 
T114, T108, T109 & 
T215 

Taking delivery NATA Certificate  

 
Note 1  Proof rolling with 3 point self propelled static roller, minimum ten (10) tonne. 
Note 2 Depending on Works some of these Tests and Certificates may not be required. 

 

1.11 TOLERANCES 

1.11.1 Sub-Grade 

The tolerances as listed need to be met as a minimum.  Where deviations occur outside of the 
tolerances outlined, the contractor/developer needs to refer this immediately to the Certifying 
Authority to have this or an amendment approved. 
 
The tolerance on the Reduced Level of the sub-grade shall be as follows: 

 minus, no limit. 

 plus 15mm. 
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1.11.2 Pavement 

The tolerances on completed pavement thickness, measured at time of preparation for 
bituminous surface treatment, shall be as follows: 

Total thickness  minus 5mm; plus no limit 
Pavement thickness  minus 5mm; plus 5mm 
Sub-Base  minus 5mm; plus 10mm 
 
WAE levels are to be provided for all pavement layers including the sub-grade. 
 
Pavement thicknesses can be checked by drilling or digging of holes by the Developer in the 
finished pavement at positions determined by the Certifying Authority. Holes shall be filled after 
measurement with damp material as specified for the surface course, well rammed to the 
satisfaction of the Certifying Authority. The cost of digging and repairing the test holes shall be 
borne by the Developer. 

Width of pavement 
(where not in contact with concrete gutter)  minus 25mm, plus 150mm 
 

1.11.3 Bitumen Seal 

The tolerances of the finished surface of pavement (neglecting the thickness of the final 25mm 
layer of bituminous surface treatment) measured at the time of preparation for surface treatment 
shall be as follows: 
 
Level - Finished level at any point  minus 5mm, plus 10mm 
Grading in any direction in 3m or less  minus 5mm, plus 10mm 
Grading in any direction per 3 metres  minus 5mm, plus 10mm 
Width of seal (where not in contact with concrete gutter)  minus 25mm, plus 150mm 
 

1.11.4 Finished Surface Of Pavement (Asphaltic Concrete) 

The tolerances on the finished surface level shall be as follows: 
 
Wearing Course  minus 5mm, plus 5mm 
Grading in any direction in 3 m or less  minus 5mm, plus 5mm 
 
On vertical curves, similar standards shall apply with an allowance made for the vertical 
curvature. 
 
Widths - Edge of bitumen surface  
(where not in contact with concrete gutter)  minus 25mm, plus 50mm 
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1.11.5 Kerbs, Gutters, Footway And Vehicle Crossings 

Tolerances on the level of kerb, gutter and footway 
and vehicle crossings shall be  plus 10mm, minus 10mm 
 
In all cases, variations in level shall not be local and shall be over a length of 15 metres or more. 
 
The tolerances on the horizontal shall be as follows: 
 
Dimensions of vehicle crossing  25mm 
 
Reinforcement 
Overall length  minus 15mm 
  plus zero 
 
Cover  minus zero 
  plus 5mm 
 

1.11.6 Pipe Lines 

The tolerances of the invert level of the pipe lines shall be as follows: 
 
Finished level of the invert at any point  minus 15mm, plus 15mm 
provided that no point is at a higher level  
than a corresponding point upstream. 

Grading  minus 0.2%, plus 0.2% at any 
point 
 

1.11.7 Pits And Headwalls 

The tolerances for pits and headwalls shall be as follows:  
 
Finished level of inverts, soffits and upper surfaces  minus 15mm, 
  plus 15mm 

Other dimensions  minus 25mm  
  plus 25mm 

Chainage of pit centre line of pits  minus 150mm 
  plus 150mm 

Deflection of exposed edges  10mm 

Cover to steel reinforcement  minus zero  
  plus 5mm: 
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LONGITUDINAL DIMENSIONS OF STEEL REINFORCEMENT: 

Length overall as bent  minus 15mm, plus zero 
 
Other dimensions  minus 15mm 
  plus 25mm 
 
Cover  minus zero, plus 5mm 
 

1.11.8 Open Earth Drains 

The tolerances for open earth drains shall be: 
 
Depth  minus zero 
  plus 50mm 
 
Width at all parts of cross-section  minus zero 
  plus 300mm 
 

1.11.9 Tolerances Being Exceeded 

In the event of the tolerances being exceeded, the Certifying Authority may at its absolute 
discretion, order the Developer to carry out any reconstruction or remedial measures considered 
necessary or desirable. 
 

1.11.10 Smooth Junctions 

Smooth junctions shall be made with all existing work. 
 

1.12 ALIGNMENT, SETTING OUT AND CARE OF SURVEY 
WORKS 

The Developer shall arrange for the setting out of the works by a  Surveyor. 
 
The centrelines of all roads together with all lot pegs, drainage easements and interallotment 
drainage lines, where appropriate, shall be marked and recovered by pegs or other marks as 
shown in the Documents. 
 
The Developer shall construct the works in strict conformity with the surveyed centreline and 
location approved, except where otherwise shown in the Documents or instructed in writing by 
the Certifying Authority. 
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If at any time during the progress of the work, any error is discovered in the position, level, 
dimensions or alignment, the Developer shall immediately on discovery of the error notify the 
Certifying Authority. and shall, unless the Certifying Authority otherwise directs, arrange for the 
error to be corrected by a Registered Surveyor. 
 

1.13 CARE OF SURVEY MARKS 

The Developer shall preserve and maintain in their true position all State Survey Marks (SSM) 
and Permanent Marks (PM) whether or not the marks are to be used for the purpose of setting 
out, checking or measuring the work. 
 
Should any SSM or PM be disturbed or obliterated, the Developer shall immediately notify the 
Certifying Authority and shall, unless the Certifying Authority otherwise determines, arrange for 
a Registered Surveyor to rectify such disturbance or obliteration. The cost of rectification shall 
be borne by the Develop 
 

1.14 SERVICE CONDUITS 

1.14.1 General 

Prior to the commencement of the works, the applicant shall obtain from the various Public 
Utility Authorities details of their requirements for service conduits in the work area. 
 
Service conduits shall be provided at locations specified by the relevant Authority and in 
accordance with their requirements. 
 
Conduits within the road reserve shall be laid normal to the road centre line and be of sufficient 
length to extend beyond the back edge of the kerb.  The conduits shall be laid prior to the 
construction of the pavement sub-base, and shall have a minimum cover of 500mm. 
 
The location and type of conduit shall be clearly and permanently marked on the kerb and 
gutter. Water conduits shall be marked "WC", electricity conduits marked "EC" and 
telecommunications conduits marked "T". 
 
All conduit trenches shall be at a grade of not less than one percent (1%) in the direction 
nominated by the Relevant Service Authority. 
 
Conduits under roads shall be laid prior to the construction of the initial course of the pavement 
and shall consist of 100mm diameter, UPVC heavy duty duct pipe jointed to the manufacturer's 
requirements. 
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Backfill material under road pavements and compaction shall comply with the requirements of 
pipe bedding for stormwater drainage.  
 

1.14.2 Electricity Conduits 

Electricity service conduits shall be excavated for, supplied unless otherwise specified, bedded, 
laid, jointed and backfilled in locations directed by and to that Authority's requirements. 
 
The ends of the conduits shall be plugged or suitably sealed to preclude entry of soil and shall 
be connected with approved fittings. 
 
The Developer shall arrange for all conduits to be inspected and approved by the Authority. 
 
NOTE:  The Authority requires certification by a Registered Surveyor or Chartered Engineer. 
 
Crossings may comprise single, multiple or multiple layer conduits. 
 
Kerb faces shall be permanently marked at conduit crossings directly above the conduit.  
 

1.14.3 Water Service Conduits 

The Developer shall supply, excavate for, lay, joint and backfill water service conduits in 
carriageways and pathways in accordance with the Authority's regulations as applicable. 
 
The conduits shall be laid with a minimum cover of 300mm below road subgrade level and shall 
extend to a point 300mm behind the kerb faces or concrete edges. 
 
The location of the conduits shall be permanently marked on the kerb face. 
 

1.14.4 Telecommunication Conduits 

The Developer shall liase direct with the local construction office of the Authority to ensure that 
the necessary conduits are installed by the Authority in conjunction with the Electricity Authority. 
Kerb faces shall be permanently at the conduit crossings. 
 

1.14.5 Gas Services 

The Developer shall make arrangements for the laying of conduits with the Natural Gas 
Company. 
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1.15 ENVIRONMENT 

The Developer shall ensure at all times that the requirements of all the relevant Acts concerning 
noise, air, water, dust and other pollutants are fully observed. 
 
Trucks carting material to or from the site are to have their loads covered to prevent spillage. 
 
In regard to dust nuisance, the Developer shall regularly sweep all haul roads and water, access 
tracks and construction areas. 
 
The Certifying Authority may direct that work cease until such time as any particular dust 
nuisance has been controlled. All costs associated with control of dust shall be borne by the 
Developer. 
 

1.16 REINSTATEMENT 

Prior to final inspection by the Certifying Authority, all surplus material and rubbish shall be 
removed and the whole of the site left clean and neat in appearance. Any road pavement, 
footway or kerb and gutter disturbed or damaged during construction shall be reinstated to a 
condition at least equal to that existing before commencement of operations. Similarly, the 
whole work shall be left in a neat and tidy condition at the end of the Maintenance Period. 
 

1.17 CLEANING AND REINSTATEMENT OF EXTERNAL 
AREAS 

The Developer shall ensure that deleterious material deposited as a result of the Works is 
removed from external roads, footpaths and public areas. Any damage to external areas of the 
site as a result of the Works shall be reinstated by the Developer as directed by the Certifying 
Authority. 
 

1.18 DIVERTING WATER AND DEWATERING 

The Developer shall take all necessary action to prevent any surface and/or sub-soil water from 
interfering with the progress of the works. The work shall be kept free from such water. All 
reasonable measures shall be taken to prevent any damage to the works by water due to flood, 
seepage or other causes. 
 
Any work or material damaged by water from any source shall be removed, replaced with fresh 
material and reconstructed by the Developer. 
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Provision shall be made for the temporary drainage of any road boxing excavation or pavement 
in the event of rain. The Developer shall ensure that this temporary drainage does not cause 
erosion or siltation of any pipelines. 
 
Appropriate arrangements musk be made to provide anti-siltation measurements to prevent any 
deleterious matters entering the stormwater system. 
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2. EROSION AND SEDIMENT CONTROL 

2.1 DESCRIPTION 

All erosion and sediment control, pollution control and rehabilitation measures shall conform to 
the specifications and standards contained in “Managing Urban Stormwater – Soils and 
Construction" - 1998, NSW Department of Housing (known as the “Blue Book”). 
 
The Contractor shall prepare either an Erosion and Sediment Control Plan (ESCP) or a Soil and 
Water Management Plan (SWMP).  An ESCP is required for a development site area of less 
than 2,500 m2 while a SWMP is required for sites with an area greater than 2,500 m2. 
 
The Contractor shall provide and maintain controls in accordance with the approved ESCP or 
SWMP.  
 
Where a licence has been obtained from the EPA for the works then construction works shall 
also be in accordance with the licence conditions. 
 
No work shall commence until the Certifying Authority has approved the erosion and sediment 
control plan. Such approval does not relieve the Contractor of the full responsibility to provide 
whatever measures are required for effective erosion and sediment control at all times. 
 
There will be a pre-commencement inspection of the erosion and sediment control devices by 
the Certifying Authority prior to approval being given to commencement of construction. 
 
The Contractor shall adhere to the erosion and sediment control plan unless the Certifying 
Authority considers such measures are ineffective. Continual reappraisal of the site is absolutely 
necessary and the Contractor must ensure that effective erosion and sediment control is 
provided at all times. The Contractor is to submit a revised plan if directed by the Certifying 
Authority. 
 

2.2 GENERAL 

Perimeter control measures shall be placed prior to or in conjunction with the first phase of 
earthworks. Construction shall be phased if directed by the Certifying Authority so that land 
disturbance is confined to areas of workable size. This limits the duration for which disturbed 
areas are exposed to erosion. Stabilisation measures shall be applied on the first disturbed 
section prior to commencement of works on the adjoining section. 
 
Topsoil stockpiles shall be located outside hazard areas such as drainage depressions. 
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Where site regrading or filling is to be undertaken, surface water shall be directed away from the 
face of batters and stockpiles. 
 
All areas not subject to construction works shall be retained free from disturbance or damage 
during the currency of the works. Should these areas become disturbed or damaged they shall 
be reinstated by the Developer. 
 

2.3 SEDIMENT AND EROSION CONTROL DEVICES 

Where shown in the Plan or Document or otherwise specified, sediment and erosion control 
devices shall be constructed and maintained as directed by the Certifying Authority. Unless the 
device is a permanent structure, it shall be removed when the areas upstream of it have been 
stabilised. The control devices shall be constructed in the locations shown in the Plan or 
Documents unless an alternative location is directed by the Certifying Authority. 
 
The following devices are to be constructed in accordance with the Department of Housing Blue 
Book. 
 

2.3.1 Temporary Construction Exit (Shaker Ramp) 

The temporary construction exit shall be provided to shake off site material from exiting vehicles 
and shall consist of a pad of coarse crushed rock, (75mm to 150mm range) having a minimum 
depth of 200mm, a minimum length of 15m and a width as nominated on the Documents or be 
of precast "cattle grid" type.  
 

2.3.2 Silt Fence 

Silt fences shall be placed downstream from all disturbed areas or as directed by the Certifying 
Authority. 
 
The fabric shall be embedded 200mm into the ground and extend 600mm maximum above the 
ground. It shall be staked at a maximum of 3.0m intervals. 
 
Silt fences shall be placed prior to any earthwork construction.  
 

2.3.3 Diversion Channels/Banks & Overland Flow Paths 

Diversion channels are earth channels with a minor ridge on their lower side constructed across 
the slope. The channel shall have side slopes not steeper than three horizontal to one vertical 
(3:1). 
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Where flows are too large to be contained by a simple channel, a diversion bank shall be 
constructed below the channel. The bank shall have a compacted height of at least 500mm with 
batter slopes no greater than two horizontal to one vertical (2:1) and a top width of 600mm. The 
channel behind the bank shall fall to the outlet point. 
 
Diversions shall be stabilised by the method nominated on the Plan and Documents or 
otherwise specified and shall be located where directed by the Certifying Authority so that runoff 
will discharge onto stable disposal areas without causing erosion. 
 
Overland flow paths are to be provided with turf laid over the full width of the channel.  
 

2.3.4 Level Spreader 

Level spreaders shall be used as outlets for diversion channels or at other areas of 
concentrated flow of runoff where conversion to sheet flow onto stable areas is required. The 
level spreader shall be excavated at zero grade, the length shall be as shown in the Plan or 
Documents or otherwise specified. The approach grade of the diversion channel shall not 
exceed 1 per cent for at least 6 metres before it enters the spreader. The Developer shall pay 
particular attention to the sill to ensure that it remains stable and a vigorous vegetative cover is 
maintained below it. The channel behind the sill shall be de-silted on a regular basis.  
 

2.3.5 Straw Bale Barrier 

Straw bale barriers shall consist of wire bound bales laid lengthwise in an excavated trench 
nominally 100mm deep. Each bale shall be securely anchored by two stakes or star pickets 
skewer driven through its centre into the ground such that the top of the stake or star picket is 
level with the top of the bale. The barrier shall be constructed on that part of the perimeter of the 
site or at other locations within the site where shown on the Documents or where directed by the 
Certifying Authority.  
 

2.3.6 Sediment Traps 

Temporary de-silting structures shall be constructed at inlets to stormwater systems to trap 
sediment runoff. They shall consist of the following types: 
 

2.3.6.1 Surface Inlet 

The surface inlet pit shall be completed to throat level and then topped off with one or more 
courses of standard masonry construction blocks, nominal 150mm thickness laid on side in 
accordance with the detail shown on the Plan or Documents. Aggregate in the 50 to 75mm size 
range shall be placed around the outside of the blocks.  
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2.3.6.2 Kerb Inlet 

 
Kerb inlet traps shall be provided to pits in areas of high erosion susceptibility and shall be 
constructed by modifying the kerb inlet to allow sediment filtration. Fabric silt bags (sausages), 
of a minimum 100mm diameter filled with aggregate in the 50 to 75mm size range shall be 
placed across the pit entry in accordance with the detail shown on the  Plan or Documents.  
 

2.3.6.3 Culverts 

 
Existing road embankments with culverts beneath shall be converted to temporary sediment 
traps by building around the entrance to the culvert a box of unmortared standard masonry 
construction blocks nominal 150mm thickness, placed on side in accordance with the detail 
shown on the Plan or Documents.  A filter of gravel or coarse aggregate (50 to 75mm size 
range) shall be placed against the modified inlet.  The filter material shall batter at three 
horizontal to one vertical (3:1) from the top of the blockwork.  The width and height of the 
blockwork shall be as specified in the Plan or Documents.  
 

2.3.7 Filter Dams 

Existing road embankments with culverts beneath shall be converted to temporary sediment 
traps by building around the entrance to the culvert a box of unmortared standard masonry 
construction blocks nominal 150mm thickness, placed on side in accordance with the detail 
shown on the Plan or Documents. A filter of gravel or coarse aggregate (50 to 75mm size 
range) shall be placed against the modified inlet. The filter material shall batter at three 
horizontal to one vertical (3:1) from the top of the blockwork. The width and height of the 
blockwork shall be as specified in the Plan or Documents. 
 
Filter dams built of pervious materials such as straw bales, washed aggregate, gabions, or 
sandbags filled with aggregate and covered with suitable filter fabric shall be placed across 
minor drainage channels while ground cover is being established, to steady flow velocity and to 
trap sediment. In grassed channels they shall be embedded at least 100mm in the soil to 
prevent water tunnelling beneath them. 
 
Aggregate filled sandbags shall be stacked in an interlocking fashion. 
 
The Developer shall check the dam after each storm for structural damage or clogging by silt 
and other debris and make prompt repairs or replacements to the satisfaction of the Certifying 
Authority. 
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2.3.8 Sediment Basins 

Sediment basins, where specified, shall be constructed to the details shown on the Plan or 
Documents. The basin shall be constructed as the first phase of the earthworks operation.  
 

2.4 MAINTENANCE 

All sediment and erosion control devices shall be maintained in a satisfactory working order 
throughout the Maintenance Period or until such earlier time as the area upstream has been 
stabilised and the Certifying Authority directs that the device be removed. 
 
The Developer shall inspect the devices after each storm for structural damage or clogging by 
silt and other debris and make prompt repairs or replacement. 
 
All sediment deposited within ponded areas shall be periodically removed to a disposal area as 
directed by the Certifying Authority. 
 
Filter materials shall be cleaned and re-stacked or replaced when directed by the Certifying 
Authority to maintain effective performance. 
 
In the case of the temporary construction exit, the contractor shall undertake weekly surface 
cleaning by drag broom or equivalent, to remove all build up of foreign material. 
 
To control bank growth and to maintain healthy ground cover in channels and on banks, 
mowing shall be undertaken at regular intervals or when directed by the Certifying Authority. 
 

2.5 STABILISATION OF DISTURBED AREAS 

Stabilisation of disturbed areas shall be carried out in accordance with Section 12 of this 
specification and Section 5 in the Civil Works Design Specifications. 
 
Where practical the following principles shall be applied for the control of erosion and 
sedimentation: 
 

 Stabilisation of denuded areas shall commence within seven days of the areas being 
disturbed. 

  

 Stabilisation of the area over all stormwater drainage lines and sewer mains not within 
road reservations shall commence within seven days of backfilling. 
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 All temporary earth diversion channels/banks and sediment basin embankments shall 
be seeded within seven days of completion of their earthworks. 

 

 Stabilisation of all cut and fill slopes shall be commenced within seven days of 
completion of formation. 

 
On completion of kerb and gutter and subsequent backfilling/trimming of the footpath areas, the 
Developer shall provide a strip of turf adjacent to the kerb and gutter. Turfing shall be laid and 
maintained to provide a dense cover to act as a siltation barrier. 
 
Stockpiles which need to exist in excess of one week or if directed by the Certifying  
 
Authority, shall be stabilised as per Section 12. All stockpiles shall have sediment control 
devices constructed downstream to ensure sediment does not enter stormwater drainage 
systems, other properties and public areas. The devices shall be constructed prior to stockpiling 
and shall be maintained whilst the stockpile exists. 
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3. SITE CLEARING AND GRUBBING 

3.1 DESCRIPTION 

This Specification provides for the clearing, grubbing and removal of prescribed materials from 
that part of the area of the site shown on the Documents. 
 

3.2 NOTICE 

One days notice of the Developers intention to commence clearing operation must be given to 
the Certifying Authority. No work shall be commenced within that period unless approval to do 
so has been given by the Certifying Authority. 
 

3.3 CLEARING AND GRUBBING 

For the full area of the road reserve, drainage easements or where otherwise shown in the 
Documents, all materials such as fences, concrete and/or brick foundations and/or floors, 
structures of all descriptions, trees, shrubs, scrub, stumps, logs, boulders and roots except 
those items which the Certifying Authority may direct to be retained shall be cleared and/or 
wholly grubbed. All lying fallen timber, rubbish and debris of every description shall be disposed 
of off site. 
 

3.4 TREES TO BE RETAINED 

3.4.1 General 

Council's Tree Preservation Order and Tree Management Plan must be complied with. 
 
Prior to the commencement of any works, the Developer shall mark or otherwise indicate to the 
Certifying Authority those trees and/or shrubs to be removed and approval granting this must be 
obtained. 
 
All trees that are to be retained shall be adequately protected at all times and particular care 
shall be taken to avoid any damage to the roots, trunks and branches. 
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3.4.2 Roots 

Before any excavation is carried out over the roots of trees and/or shrubs to be retained, the 
Developer shall obtain a direction from the Certifying Authority as to whether the levels in the 
vicinity of the tree can be adjusted to protect the roots. 
 
When any excavation is required in the vicinity of trees to be retained, hand excavation first 
shall be made to locate any roots. Roots which are then seen to be affected by the line of the 
proposed work shall be cleanly severed clear of the work before machine excavation 
commences. 
 

3.4.3 Trunks 

Certain trees to be retained may have to be protected. This protection shall be given by lashing 
pine or other suitable off-cuts upright around the trunks leaving gaps of no more than 150mm. 
The off-cuts shall be 1.5 metres high and shall extend down to ground level so as to protect the 
boles. The flat side of the offcuts shall face outwards and if necessary shall be painted white. 
 

3.4.4 Damage To Trunks 

Where the trunks of trees are damaged by plant and/or equipment, the Certifying Authority may 
direct the Developer to effectively cover the damaged portion of the trunk with approved tree 
paint. Alternatively the Certifying Authority may require advanced type replacement trees to be 
provided. Council's Tree Preservation Order shall be strictly observed. 
 

3.5 REMOVAL OF TREES 

Removal of trees is limited to those directly affected by road and/or drainage construction or as 
specified herein. 
 
Trees which, in the opinion of the Certifying Authority, are considered to be dangerous or may 
damage any part of the road, proposed road or public place, drainage structure or any public 
utility installation, or may affect visibility, shall be removed or trimmed as directed by the 
Certifying Authority at no cost to the Certifying Authority. 
 
The removal of trees in fill areas may only be undertaken with the express permission of the 
Engineer, and will be dependent upon the depth of fill and/or the type of tree. 
 
The Certifying Authority reserves the right to direct the Developer to clear, grub and remove any 
tree and/or shrub from the site. 
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3.6 DISPOSAL OF MATERIAL 

All material cleared and/or grubbed in accordance with this Specification shall become the 
property of the Developer, who shall adhere to the provisions of the Protection of the 
Environment Operations Act 1997. 
 

3.7 RESTORATION OF SITE 

All holes or depressions caused by the clearing and/or grubbing work shall be backfilled with 
approved material and the area compacted to the satisfaction of the Certifying Authority. Prior to 
being back-filled the holes or depressions shall be inspected by the Certifying Authority. 
 

3.8 PRIVATE PROPERTY 

Every precaution shall be taken to prevent timber or other materials falling on and/or being 
deposited on private property and the Developer shall remove, at their cost, any timber or other 
materials so fallen and/or deposited. 
 

3.8.1 Damage 

All damage of every kind, including damage to fencing, caused by the execution of the work 
shall be made good by the Developer at his expense and to the satisfaction of the Certifying 
Authority. 
 

3.9 EXPLOSIVES AND BLASTING 

The use of explosives and blasting will only be permitted in specific situations and must be 
carried out in accordance with the Construction Specification.  
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4. BULK EARTHWORKS  

4.1 DESCRIPTION 

This Specification provides for the formation by cut and/or fill of the earthworks for the 
construction of roads, pathways, miscellaneous works and concrete structures. 
 

4.2 REMOVAL OF TOPSOIL 

Topsoil shall be stripped from within the formation areas of roads, driveways, parking areas, 
pathways, miscellaneous pavements and other works inclusive of batters and shall be placed in 
stockpiles where shown in the Documents and/or in locations approved by the Certifying 
Authority for the later top dressing of formed footways, berms, batters and site regarding areas. 
 
The thickness of the topsoil stripping shall be as specified in the Documents. Where not 
specified the thickness of topsoil stripping shall be not less than 100mm. 
 
The Developer shall maintain all topsoil stockpiles in a neat and tidy condition and ensure that 
suitable silt control measures are provided until replacement of topsoil is carried out. Care shall 
be taken to avoid contamination by any other matter. 
 
Replacement of topsoil shall be in accordance with the provisions of Section 4.17. 
 

4.3 REMOVAL OF UNSUITABLE MATERIALS 

Following the stripping of topsoil as specified in Section 4.2 and before excavation, filling or 
other works are commenced in any area, all exposed silt and other deleterious material, which 
in the opinion of the Certifying Authority is unsuitable for the placing of filling, shall be removed 
and disposed of. Minor pockets of unsound material such as those caused by tree stumps etc 
shall be removed. 
 
If in the opinion of the Certifying Authority, unsound or unsuitable material is encountered at the 
specified excavation level or embankment base in other than minor pockets, additional 
excavation and its replacement with compacted approved material shall be provided. All 
unsound or unsuitable material excavated in accordance with the provisions of this paragraph 
shall be disposed of by the Developer. 
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4.4 COMPACTION PRIOR TO PLACING OF FILL 

In areas to be site regraded by filling and after removal of the materials as described in Sections 
4.2 and 4.3 and before any filling material is placed, the stripped surface shall be compacted for 
a depth of 200mm to a density not less than 98% of its standard maximum dry density as 
specified in Section 4.9. 
 

4.5 EXCAVATION 

"Excavation" shall mean excavation in all classes of materials and shall include the removal of 
loose earth, sand, clay, all vegetation, shale, igneous, metamorphic and sedimentary rock, 
ironstone, concrete, masonry, pipes, conduits, and any other obstruction, material, matter or 
substance. 
 
The Developer shall excavate to the depths and dimensions shown or implied in the 
Documents, or to such greater depths and dimensions, as will ensure sound, permanent 
foundations. All excavation shall be passed by the Certifying Authority before any materials or 
structures are placed thereon. 
 
Any additional excavation shall be made good by the Developer with granular or other approved 
filling placed in layers not exceeding 300mm thickness in loose measurement and compacted to 
98% of the standard maximum dry density in accordance with the relevant Australian Standard. 
 
Excavated material, if deemed suitable by the Certifying Authority, shall be used in the formation 
of embankments and for site filling. 
 
No excavation shall be commenced until, in the opinion of the Certifying Authority, the 
necessary plant is on the site to ensure the uninterrupted progress and continuance of the cut 
and fill operation. 
 
In carrying out excavation work, the Developer shall take all reasonable precautions against 
mishap or accident, whether arising from insufficient strength of timberings, bad workmanship, 
breakage of machinery or plant, inefficient caulking or packing of open joints or spaces, flood, or 
any other cause whatsoever and shall be held solely responsible for all damage, injury, or loss 
that may occur to buildings, structures, bridges, railways, roadways, streets and other surfaces 
above and adjacent to the excavations, to all persons whether employed by the Developer, by 
the Certifying Authority or otherwise and to the Developer’s own and other works and the cost of 
all such damage, injury and loss and any compensation shall be met by the Developer. 
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4.6 SURPLUS SPOIL 

Surplus spoil shall be disposed of off site as specified in the Documents unless otherwise 
specified the Certifying Authority. 
 

4.7 IMPORTED FILLING 

All imported filling provided shall be approved by the Certifying Authority. 
 
Filling shall be of sound clean material, and free from large rocks, stumps, organic matter and 
other debris. Such material will require prior approval from the Certifying Authority. 
 

4.8 EMBANKMENTS 

Placing of filling on the prepared areas shall not commence until approval to do so has been 
obtained from the Certifying Authority. 
 
Embankments shall be constructed from approved sound excavated material and shall be 
placed in horizontal layers extending across the full width of the embankment of not greater than 
300mm in thickness, loose measurement and each layer shall be compacted in accordance with 
the provisions of Section 4.12. 
 
Where the cross slope of the natural surface is steeper than 3H:1V, (that is three horizontal to 
one vertical), the base of the entire embankment shall be suitably stepped, scarified or 
roughened to prevent shipping and benched to hold the toe of the embankment or to the 
satisfaction of the Certifying Authority.  Before an existing embankment is widened, the slopes 
shall be ploughed thoroughly to give a bond with the new material.  The construction of any 
section of an embankment shall not be commenced until the seating has been approved by the 
Certifying Authority. 
 

4.9 PLACING AND COMPACTION OF FILL 

Placing of filling on the prepared areas shall not commence until the authority to so do has been 
obtained from the Certifying Authority. 
 
No fill is to be placed around base of trees. 
 
Filling shall be carried up in horizontal layers, extending the full width of the areas being filled, 
not more than 300mm thick loose measurement.  Each layer shall be compacted to a density of 
at least 98% of the density obtainable in accordance with AS 1289 E1.1 or E1.2 
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"Determination of the Dry Density/Moisture Content Relation of a Soil Using Standard 
Compaction". 
 
All fill areas shall be certified by a NATA registered Geotechnical Laboratory and the testing of 
such areas shall be carried out in accordance with AS 1289. 
 
The moisture content of each layer shall be maintained near optimum during compaction. 
Where it is necessary to increase the moisture content, each layer shall be watered by means of 
an approved sprayer delivering a uniform distribution of water over the area to be wetted. 
Adequate watering equipment shall be available during all compaction operations. 
 

4.10 GRADING AND/OR FILLING OF LOTS 

The lots shall be graded to produce a surface which will discharge water to the roads or an 
approved drainage system and which shall not impound or concentrate water on adjoining 
property.  The minimum gradient shall be 1% or in special circumstances such flatter gradients 
as permitted by the Certifying Authority. 
 
Upon completion of the grading, topsoil shall be spread uniformly to a depth of at least 50mm 
over the excavated and filled parts of the land. 
 
Placing of filling on the prepared areas shall not commence until the approval to do so has been 
obtained from the Certifying Authority. 
 
The application shall arrange for levels to be taken on the prepared surface prior to the placing 
of filling. 
 
Filling shall be carried out in horizontal layers, extending the full width of the area being filled, of 
not more than 300mm consolidated thickness.  Each layer shall be compacted to a density of at 
least 98% of the density obtainable in accordance with As 1289 E1.1 or E1.2 
"Determination of the Dry Density/Moisture Content Relation of a Soil Using Standard 
Compaction".  The depths of fill and the compaction thereof are to be verified by the 
submission of compaction certificates and a plan showing contoured depths of fill in relation to 
lot boundaries.  A minimum of two compaction tests per lot per layer are to be carried out. 
 

4.11 BOXING 

The formation of roads, accessways, parking areas, pathways and miscellaneous pavements 
shall be boxed out for the construction of the pavement as shown in the Documents. 
 
The boxing shall extend 150mm behind the back of kerbs and vehicular crossings, edges of 
shoulders or edges for concrete pavements. 
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Boxing in excavations shall be formed by removal of material from the solid. Boxing in 
embankments may be formed by building up and compacting by rolling the footway or shoulder 
area and then trimming the inside edges vertically to correct line. 
 
The developer shall make temporary provision for drainage and diversion of stormwater where 
water may tend to accumulate. Care shall be taken to guard against scour of any part of the 
construction. All temporary provisions for drainage, unless otherwise directed to be retained for 
use as catch or shoulder drains, shall be restored to the satisfaction of the Certifying Authority 
before pavement materials are placed. 
 

4.12 TRIMMING AND COMPACTION OF EARTHWORKS AND 
SUBGRADES 

The earthworks and subgrades shall be thoroughly compacted by rolling near optimum moisture 
content to achieve the specified compaction density. All soft or unstable patches that may 
develop during the compaction operation shall be removed, filled with approved sound material 
and blended into the surrounding material, moistened and rolled until thoroughly compacted. 
 
Where rock or shale is exposed at subgrade level, it shall be ripped to a depth of 300mm below 
subgrade level, trimmed and compacted as specified. 
 
A formal pavement design is to be submitted to the Certifying Authority for approval prior to the 
subgrade inspection. Where pavement has been constructed or commenced in contravention of 
this Clause, the Developer, when ordered by the Certifying Authority, shall remove the 
pavement so commenced or constructed. 
 
Compaction of subgrades shall continue until a dry density has been achieved of not less than 
100% of the standard maximum dry density when tested in accordance with Australian Standard 
AS 1289 Tests E. 1.1. or E. 1.2. 
 
The Developer shall make available to the Certifying Authority a 3 wheeled (minimum 10 tonne) 
self propelled roller and carry out proof loading by rolling the subgrade.  
 
After compaction, the subgrade profile shall be prepared parallel to the finished surface at the 
specified depth below the detailed cross sectional and grade lines and over the required widths. 
The subgrade profile shall be inspected by the Certifying Authority. Any irregularities found shall 
be adjusted by the Developer by the addition or the removal of material followed by further 
trimming and rolling to achieve the specified profile shape and compaction. 
 
All footpaths are to be excavated to a depth of 150mm below designed levels, and this 
deficiency in depth shall be made up with approved topsoil which shall be consolidated and 
trimmed to provide a crossfall of between 2% and 4%. 
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Footpath grading shall extend 300mm inside allotments for both cuts and fills. Where sewer 
mains are to be laid within allotments, the footpath grading shall be extended to 1,200mm inside 
allotments to facilitate the sewer construction. 
 

4.13 BATTERS 

Unless otherwise specified or directed by the Certifying Authority the sides of cuttings and 
embankments, shall be trimmed to a slope of three horizontal to one vertical (3:1). 
 
Where batters are formed within proposed drainage reserves, drainage channels or overland 
flow paths the batters shall be trimmed to a slope of six horizontal to one vertical (6:1). 
 
Where batters exceed 1.0m in height access ramps at a maximum slope of four and a half 
horizontal to one vertical, are to be provided opposite each kerb layback. 
 

4.14 CATCH DRAINS 

On the top side of cuttings, where shown on the Documents or directed by the Engineer, catch 
drains shall be provided with a cross-sectional area not less than 0.2 square metres, side slopes 
not steeper than adjacent road batter, and a minimum depth of 300mm over a width of at least 
300mm.  The minimum gradient of catch drains shall be 1%.  The catch drain shall be located a 
minimum 2.5 metres from the edge of the cutting. 
 
Where the grade of the catch drain exceeds 5%, scour protection shall be provided.  The type of 
scour protection provided shall be as directed by the Certifying Authority. 
 
Proper outlet drains shall be provided leading to culverts and, in earth cuttings pitching of the 
outlet drain is to be provided to prevent scour. 
 
The Developer may, with the approval of the Certifying Authority, construct an embankment not 
less than 500mm high, 300mm wide on top, with 1:1 slopes in lieu of cutting catch drains. 
 

4.15 TABLE DRAINS 

The minimum table drain width from the shoulder to the invert is 1.0m. The overall width of the 
table drain is 2.0m. 
 
Table drains shall be aligned and graded parallel to the shoulders of the roadway and diverted 
at intervals not exceeding 150 metres or as may be shown on the plans, or as may be directed 
by the Certifying Authority, into culverts, side drains or watercourses. 
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Where the grade of the table drain exceeds 5%, scour protection shall be provided.  The type of 
scour protection provided shall be as directed by the Certifying Authority. 
 
All Table Drains are to be turfed for their entire length and width with turf (preferably couch) with 
all tailout/mitre drains turfed for a minimum 30m or where it meets a drainage structure, dam or 
water course. 
 
A Concrete Dish Drain is to be provided, as per Drawing No. SD4 sheet 2 type ‘SC’ or ‘SK’, 
where the table drain exceeds 16% or is less than 1%. The adjacent road shoulder and part 
table drain is to be sealed up to the edge of the Dish Crossing/Drain – Refer to Section 7.5 
 

4.16 SITE REGRADING 

Site regrading work shall be carried out as shown in the Documents by cut and/or fill operations 
and/or by utilisation of surplus approved spoil material available from road formation and 
drainage works. Where insufficient material is available from these sources for filling purposes, 
approved imported material shall be used to complete the site regarding work. 
 
The areas specified to be regraded shall be finished to the levels, with allowances for topsoil 
replacement and/or grades shown in the Documents, without abrupt changes of slope and/or 
depressions, which may hold surface waters. The regraded surface after the specified 
compaction, shall present a good true surface, free from rocks, clods and rubbish of all 
description. 
 
All areas not subject to construction works shall be retained free from disturbance or damage 
during the currency of the works. Should these areas become disturbed or damaged they shall 
be reinstated by the Developer. 
 

4.17 REPLACEMENT OF TOPSOIL 

Where topsoil is required to be imported, it shall conform to the following: 
 

 To be of a friable porous nature. 

 Be free of weeds and weed seeds. 

 Contain no refuse or materials toxic to plant growth. 

 Contain no stumps, roots, clay lumps or stones larger than 50mm in size. 

 Have an organic content of at least 5% by mass. 

 Have a pH neither less than 5.0 or greater than 6.0. 

 Have a soluble salt content not exceeding 0.06% by mass. 
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The Developer shall not commence placing the topsoil on the prepared areas until the authority 
to do so has been obtained from the Certifying Authority. 
 
After the Certifying Authority has authorised the placing of topsoil, the Developer shall spread 
the stockpile and/or imported topsoil to the specified depth, or where no depth is specified, to a 
minimum depth of 100mm. 
 
Topsoil, shall then be compacted with a light roller and trimmed so that the finished surface of 
the topsoil conforms to the design levels and grades. 
 
Topsoiled areas, when finished, shall present smooth surfaces free of stones and lumps of soil 
and blend into adjoining undisturbed ground. 
 
All areas denied of vegetation shall be grassed by approved means as directed by the Certifying 
Authority. A dense grass cover must be established upon completion of the earthworks and be 
maintained during the Maintenance Period. 
 

4.18 ENTRANCE TO SIDE ROADS AND  
ADJACENT PROPERTY 

Should any alteration to levels be made opposite entrances to side roads or opposite vehicular 
entrances to adjacent property, adjustment shall be made by the Developer to restore access. 
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5. STORMWATER DRAINAGE 

5.1 DESCRIPTION 

This Specification provides for the excavation and backfilling of trenches and the supply, 
bedding, laying and jointing of reinforced concrete, vitrified clay and UPVC pipe drainage lines 
and precast reinforced concrete box culverts. 
 
Where indicated in the Documents, culverts and pipelines shall be constructed complete with 
connections to the required headwalls and/or pits. 
 
Notwithstanding the extent of the drainage shown in the Documents, additional drainage may 
be required if, during construction of the works, undisclosed features affect the proposed 
drainage. 
 
One class of pipe only shall be used in constructing or extending any culvert or pipeline section, 
or between any two structures. 
 
Inspections of all drainage lines shall be as detailed in this Specification. 
 

5.2 DRAINAGE LINE LOCATION 

The location of each drainage line shall be determined from the details in the Documents, 
standard drainage structure drawings, longitudinal profiles of drainage lines and ancillary special 
drawings. The pegging of survey marks showing the location of drainage easements shall be 
arranged by a suitably qualified surveyor. 
 
Drainage lines shall be constructed so that the prolongation of their centreline coincides with the 
centreline of the outlet pipe at the downstream internal face of the pit structure. 
 
Drainage lines within proposed drainage easements shall be centrally located and no portion of 
a pipe, culvert or drainage structure shall be constructed outside the easement boundaries. 
 
Should trees exist along the proposed drainage line, or so close to the trench that damage to 
trees would be unavoidable, the Developer shall seek direction from the Certifying Authority 
before excavation commences. 
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5.3 TYPE OF PIPES 

Pipes and box culverts shall not be placed in position in the work until passed for this purpose 
by the Certifying Authority either with, or without testing, at the Certifying Authority's discretion. 
The fact that pipes are passed by the Certifying Authority shall in no way limit their rejection 
subsequently by the Certifying Authority in the event of it being found that they do not conform 
to the Specification. 
 

5.3.1 Reinforced Concrete Pipes 

Reinforced concrete pipes shall conform to AS 4058 - 1992 "Precast Concrete Drainage Pipes" 
for classes 2(X), 3(Y) and 4(Z) etc. All pipes must be Rubber Ring jointed (Spigot and Socket) 
pipes. The pipes shall be of the class and type specified in the Documents. 
 
The Class, Size, manufacturers name and date of manufacture shall be indelibly marked on the 
obvert of every pipe length.  
 
Pipes and specials such as bends and off-takes, shall conform to AS 4058-1992 Precast 
Concrete Drainage Pipes for classes "2", "3", "4" and "6", etc, respectively and Council reserves 
the right at any time to call for any or all of the specified tests, viz Load, Hydrostatic, or 
Absorption to be carried out on each size of consignment of pipes prior to the pipes being used 
in the work. 
 

5.3.2 Fibre Reinforced Cement Pipes 

Fibre reinforced cement pipes shall conform to RTA Form No 861 - "Specification for Fibre 
Reinforced Cement Drainage Pipes".  
 
All pipes must be Rubber Ring jointed (Spigot and Socket) pipes. The pipes shall be of the class 
and type specified in the Documents. 
 

5.3.3 UPVC Pipes 

Unplasticised PVC pipes and fittings used for internal drainage lines shall conform to AS 1254 - 
"Unplasticised PVC Pipes and Fittings for Storm or Surface Water Applications" and shall be of 
heavy duty stormwater type.  Where UPVC pipes are used to cross footway areas, they shall 
conform to AS 1260 - "PVC Pipes and Fittings for Drains, Waste and Vent Applications" and 
shall be non-pressure sewerage grade.  Pipes and fittings shall be jointed by either solvent 
welded bonding or flexible rubber ring joints. 
 
These pipes cannot be used in roadways. 
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All stored PVC pipes shall always be protected from direct sunlight by stacking in the shade or 
under cover. 
 

5.3.4 Precast Reinforced Concrete Box Culverts 

Precast Box Culverts shall conform to the requirements, including load tests and water 
absorption tests to AS 1597.2-1996 "Precast Reinforcement Concrete Box Culverts". The 
Certifying Authority reserves the right at any time to arrange for testing in accordance with this 
Australian Standard. 
 

5.3.5 Flexible Pipes 

Flexible pipes shall be those covered by Australian Standard  AS2566 – “Buried flexible 
pipelines”. 
 
Other pipe types shall be submitted to the Certifying Authority for consideration and approval. 
 

5.4 DRAINAGE PITS 

Refer to Section 6.14. 
 

5.5 EXCAVATION 

Wherever appearing in the Specification, "excavation" shall mean excavation in all classes of 
material. Excavation shall be carried out in accordance with the provisions of Section 4.5 of the 
Specification.  The Developer shall excavate drainage line trenches to the lines and levels 
shown in the Documents, with allowance for bedding in accordance with Section 5.6. 
 
Should the Developer excavate trenches to depths greater than that necessary, the excess 
excavation shall be backfilled to the correct level with properly compacted approved bedding 
material and compacted to 98% standard maximum dry density. 
 
Trenches shall be excavated to a sufficient width so that a minimum space of 150mm is created 
between the side of the trench and the outside of the pipe collar. Where necessary to allow the 
proper handling, jointing and placing of all types of pipes specified, additional excavation may 
be carried out. 
 
Unless otherwise specified or directed by the Certifying Authority, the trench shall be excavated 
over its full width for bedding on rock to a minimum of 200mm or earth to a minimum of 100mm 
below the underside of the pipe barrel for pipes up to 1500mm diameter with 250mm and 
150mm respectively for pipes over 1500mm diameter before bedding material is placed. All 
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loose material shall be removed from the bottoms of trenches prior to the placing of approved 
granular bedding material. 
 
Subject to any Legislation, Ordinance or Regulation, the Developer shall satisfy himself as to 
the necessity of timbering or shoring any excavation and shall accept the sole responsibility as 
to its being required and to its use in the works. 
 
The execution of any additional excavation by benching or battering to offset the necessity of 
timbering or shoring may be approved by the Certifying Authority on written request. 
 
Where pipes are required to be placed in filled ground, or in any case where the top of the pipe 
would be less than 300mm below the natural surface, filling shall first be placed and thoroughly 
compacted to at least 300mm above the top of the proposed pipeline. The trench shall then be 
excavated in the normal manner to the required levels and after laying and jointing of pipes, the 
line shall be backfilled in accordance with the requirements of Section 5.16 of this Specification. 
 

5.6 ALLOWANCES IN EXCAVATION QUANTITIES 

The following allowances shall be made for drainage excavation: 
 
Width: 
 

 Single cell pipelines  - 300 plus external collar diameter. 

 Multiple cell pipelines  - 300mm plus external collar diameters, with a 300mm 
spacing between the pipe collars. 

 
Excavation level: 
 
For Pipes up to 1500mm 

 100mm below underside of pipe collar in other than rock. 

 200mm below underside of pipe collar in shale or rock. 
 
For Pipes over 1500mm 

 150mm below underside of pipe collar in other than rock. 

 250mm below underside of pipe collar in shale or rock. 
 
The surface level adjacent to the trench sides shall be: 

 Excavated subgrade level for pipes under paved areas.  

 Finished surface level for pipes in open areas, open earth drains retention basins and 
similar. 
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 Natural surface level less stripped topsoil for pipes under embankment formation but 
fully contained in trenches below natural surface. 

 Finished embankment surface level for pipes partly or fully contained in embankment 
formation. 

 

5.7 PIPE BEDDING MATERIAL 

Bedding material shall consist of non-cohesive granular material having high permeability, high 
stability when saturated and free of organic material such as sand and/or gravel complying with 
the requirements of AS 3725 - "Loads on Buried Concrete Pipes".  The thickness of the bed 
shall be 100mm for pipes up to 1500mm nominal diameter and 150mm for larger diameters for 
other than rock with thickness of the bed being 200mm and 250mm respectively for rock.  The 
bed material shall extend over the full width of the trench and shall be compacted by tamping, 
rolling and/or vibration. The bedding type is to be in accordance with AS 3725. 
 
Samples of the types of materials intended to be used shall be submitted to and approved by 
the Certifying Authority prior to their use. 
 
No bedding material shall be placed until the excavation has been inspected and passed by the 
Certifying Authority. After acceptance by the Certifying Authority, bedding material shall be 
placed and compacted to the correct level for pipe laying. 
 
Prior to placing of the pipes, the bedding material between pipe and trench edges shall be at 
least 50mm above the proposed pipe invert levels. 
 
Where the trench is excavated in waterlogged ground, a layer of crushed rock, 20mm to 40mm 
size, or other material approved by the Certifying Authority, shall be laid 300m thick below the 
pipe and shall extend the full width of the trench and half way up the sides of the pipe. Where in 
the opinion of the Certifying Authority, the crushed rock would not form a suitable foundation for 
the pipe, a concrete cradle may be used instead. 
 

5.8 PIPE LAYING 

Pipes shall be laid with lifting holes, if provided, to the top or in accordance with the 
manufacturers requirements and shall have their full length in contact with the prepared bedding 
as specified, the pipes being placed to form drainage lines true to line, level and grade as 
shown in the Documents and/or as otherwise detailed and in a straight line. 
 
Where two or more lines of pipe are to be laid in parallel the space between the outside of each 
pipe collar shall be a minimum of 300mm. 
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Any pipe which is not laid on true alignment or to design level and/or grade or which shows any 
settlement after laying or which is damaged during subsequent backfilling or compaction 
operations, shall be taken up by the Developer, replaced with a new pipe, if damaged and the 
drainage line completed to the satisfaction of the Certifying Authority. 
 
Where a pipeline of 1050mm or larger in diameter is laid in a trench beneath an area to be 
paved and where the depth of backfill cover between the obvert of pipes and the subgrade level 
above is less than 0.5m, all pipes shall be temporarily strutted internally in the vertical axis at 
each pipe joint. Struts shall be of timber or other materials of dimensions approved by the 
Certifying Authority and shall bear against sills and caps tightly wedged against the pipes. 
Strutting shall be removed following completion of the construction of road, driveway or pathway 
pavement sub-base. 
 
Where a drainage line is to be constructed on a curve, arc or an angled bend, standard and/or 
curved pipes, angle bends and specials shall be supplied and laid to the details shown in the 
Document and in accordance with the provisions of this Specification. 
 

5.9 SUBSOIL PIPES IN STORMWATER 
DRAINAGE TRENCHES 

Subsoil drainage pipes 100mm diameter shall be provided adjacent to every inlet stormwater 
pipe for a distance upstream of 3 metres at each pit. The subsoil pipe shall be fitted with a filter 
sock and shall comply with the requirements of Section 5.18. The filter sock shall be 
appropriately tied at the upstream end of the subsoil pipe to preclude the entry of filter material. 
The subsoil pipeline shall be laid at the same grade as the stormwater pipeline. For pipelines 
greater than 525mm subsoil drainage shall be provided on both sides of the trench. 
 
Where shown in the Documents or directed by the Certifying Authority, subsoil pipes shall be 
laid for the full length along stormwater drainage lines between kerb inlet pits. The subsoil pipe 
shall be laid on the kerb side of the stormwater drainage trench unless otherwise directed. The 
subsoil pipe shall be fitted with a filter sock and shall comply with the requirements of Section 
5.18. The pipe shall extend to the upstream pit and shall be connected through the pit wall at a 
level above the obvert of the outlet pipe. Refer to Drawing No. SD3. 
 

5.10 METHOD OF JOINTING 

All pipes shall be jointed in accordance with the manufacturers requirements. Care must be 
taken to ensure that the joint is free from dirt or other obstructions and that the rubber ring is 
placed evenly in the joint. 
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All holes provided in concrete pipes for lifting or handling purposes shall be plugged by precast 
concrete plugs set in mortar, PVC plugs or other approved method before backfilling of the 
trenches is commenced. 
 

5.11 CONCRETE ENCASING 

Concrete encasement, where shown in the Documents, or where directed, shall have a 
minimum thickness of 150mm above and below the pipe and shall extend the full width of the 
trench. 
 

5.12 CONCRETE BULKHEADS 

Where shown in the Documents or where the grade of the pipeline is greater than 15%, 
concrete bulkheads shall be constructed at every second joint. The axis of the bulkhead shall be 
vertical with a minimum top width of 200mm. Unless otherwise directed the top of bulkheads 
shall extend to within 300mm of finished surface level or to the subgrade level where the 
pipeline is under a road pavement. On each side of the pipe at the level of the trench invert 
100mm diameter pipes shall pass through the bulkhead. Such pipes shall be filled with 
fibreglass wool or other approved filter material. The bulkhead shall be located directly behind 
the downstream collar so as not to encase the joint. Refer to Drawing No. SD38. 
 

5.13 DIRECT CONNECTIONS 

Where direct pipe connections are shown in the Documents, both pipes shall be carefully cut or 
manufactured so that a neat junction is obtained. The inside joints shall be neatly and tightly 
finished off with cement mortar so that the internal shapes of the pipes are maintained. 
Bandage joints shall be placed on the outside of the connection so that all exposed external 
joints are lapped at least 100mm by the bandage.  
 

 The maximum junction pipe diameter to be jointed by this method shall be 375mm. 

 The minimum main pipe diameter to be jointed to by this method to be 600mm. 

 Maximum angle to the main line of flow to be 600. 
 
Where PVC pipes are used for the direct connection a saddle, epoxied to the main pipeline shall 
be provided. 
 
For junction pipes of 225mm to 375mm diameter, supporting concrete pedestals shall be 
constructed and founded on a solid foundation. 
 
Refer to Drawing No. SD36. 
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5.14 PRECAST CONCRETE BOX CULVERTS 

Crown units shall be positioned true to line, level and grade on precast or cast insitu bases as 
shown in the Documents and the sections closely butted together. The sides and top of the 
crown units for the full length of the butt joint shall be covered with a 300mm wide strip of 
polypropylene fabric bonded to the crown units with coal tar epoxy or similar so as not to allow 
backfill material into the joint.  All joints shall be tightly fitted. 
 
The crown unit legs shall be set on a nominal 5mm thickness of 3 to 1 wet cement mortar or 
other approved grouting material. 
 
In all cases care shall be taken to ensure that the interior of the crown units have a neat, smooth 
and uniform surface at the joints. 
 
The trenches at the sides of the precast crown units shall be carefully packed and compacted 
with non cohesive sand or metal dust in uniform layers to the top of the precast section. 
 

5.15 INSPECTION PRIOR TO BACKFILLING 

All drainage lines shall be inspected and approved by the Certifying Authority after laying and 
jointing and prior to the placing of any backfilling. 
 

5.16 BACKFILLING 

Backfilling of pipes shall be carried out in accordance with the Documents and AS 3725 - 
"Loads on Buried Concrete Pipes" and is dependent upon the type of pipe support specified.  In 
general, pipes shall be backfilled with compacted material conforming to the requirements of 
AS 3725 to a point not less than 0.3 of their diameter above the bedding.  Backfilling to a point 
300mm above the pipe shall be carried out using selected material less than 150mm in size.  
Selected backfilling above this height shall be placed and compacted by mechanical means in 
layers not exceeding 150mm compacted thickness. 
 
Where drainage lines of any description are laid wholly or in part under road carriageways or 
kerb and gutter, the trench shall be backfilled with granular material conforming to the 
requirements of Section 5.7 of this specification, compacted by watering or other approved 
methods, up to subgrade level of the pavement. 
 
Compaction shall be achieved by flooding of the backfilled trench and the effective use of a 
75mm diameter concrete vibrator, or other equipment approved by the Certifying Authority to 
expel all trapped air voids within the backfilled material and to ensure that the granular material 
is adequately compacted around and under the barrels and collars of the pipes. The Developer 
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shall take all precautions necessary to avoid possible flotation of pipelines. Compaction shall 
continue until a dry density ratio of not less than 100% standard has been achieved. Proof 
testing is to be undertaken by the Certifying Authority on the backfilled trench prior to covering 
with pavement material. During subsequent pavement construction, the Contractor shall ensure 
that the specified granular backfill is brought to the subgrade surface or a topping layer of 
pavement material is placed and compacted to complete the trench backfill, to final levels. 
 
No lumps or layers of clay, silt or unsuitable material are to be left in place separating the 
pavement material from the granular trench backfill. 
 
Upon completion of pipe laying, jointing and backfilling of the drainage line, the whole of the 
drainage line including junction pits, inlet pits, etc. shall be thoroughly cleaned to the satisfaction 
of Council's Engineer. 
 

5.17 INTERALLOTMENT DRAINAGE 

Where roof waters cannot be discharged to a road or directly into a stormwater drainage system 
or a defined natural watercourse, interallotment drainage shall be provided for individual 
allotments. 
 
Materials shall comply with the requirements of Section 5.3 and pipe joints shall be of the rubber 
ring type unless otherwise specified, jointing being carried out in accordance with Section 5.10. 
 
Unless otherwise specified the pipes shall be laid centrally within the easement at a minimum 
grade of 1 percent and having a minimum cover of 300mm. Pits shall be constructed at changes 
of grade, pipe size or direction but not farther spaced than two (2) lots. When an interallotment 
line is connected to the kerb, a pit shall also be constructed inside the property boundary. 
 
Pipes as per Section 5.3.3 shall be laid on a minimum of 50mm of approved sand bedding. 
 
Inspection pits of 450mm x 450mm size for up to 750mm deep lines and 600 x 900mm size for 
deeper lines shall be constructed within the proposed drainage easement. Precast pits are 
acceptable on interallotment drainage lines. 
 
Slope junctions shall be provided at the low point of the drainage line within each allotment 
where no pit is provided and shall be fitted with a plug or cap. 
 
Where the interallotment drainage lines are laid at a depth greater than 1.0m risers are to be 
provided to the satisfaction of the Certifying Authority. 
 
Where the interallotment drainage line is to be connected to the kerb the conduit shall consist of 
a rectangular hollow section (galvanised steel) of equivalent area. 
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All lines shall be inspected and approved by the Certifying Authority after laying and jointing and 
prior to backfilling. Selected material from the trench excavation shall be used for backfilling 
unless directed otherwise by the Certifying Authority. Trench backfill shall be compacted to the 
satisfaction of the Certifying Authority and the trench area shall be finally trimmed to restore the 
surface to final levels. 
 

5.18 SUB-SOIL DRAINS 

Sub-soil drainage shall be provided under the kerbs on both sides of those areas fully in cut and 
the high side of other roads or in the positions nominated by the Certifying Authority and be 
constructed in accordance with the following requirements. Refer to Drawing No. SD3. 
 

5.18.1 Materials 

5.18.1.1 Pipes 

 
Perforated corrugated or smooth wall uPVC pipe, Class 400, conforming to AS 2439 Part 1-
1981 “Perforated Drainage Pipes and Associated Fittings” or slotted fibre-reinforced cement and 
shall be fitted with filter socks.  The pipes shall be a minimum 100mm diameter. 
 

5.18.1.2 Filter socks 

 
Shall be stretch or non-stretch of approved manufacture. 
 

5.18.1.3 Filter fabric 

 
Shall be of woven or non-woven type of approved manufacture and shall comply with the 
relevant AS requirements. 
 

5.18.1.4 Filter material 

 
Shall be approved clean metal of 5-10mm (nom) size. 
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5.18.2 Trench Excavation 

Trenches shall be excavated to a width of 300mm and a depth of 600mm measured from the 
design level of the subgrade (250mm in solid rock), or to a depth such that the pipe can be laid 
below any service conduit. 
 
Trenches shall be excavated at a minimum grade of 1.0% with the trench bottom constructed so 
that no localised ponding of water occurs. 
 

5.18.3 Laying of Pipe 

The corrugated perforated plastic piping shall be laid on a filter material bed 50mm in thickness 
to the required line and grade.  Pipes shall be bedded on coarse washed sand or 10mm 
aggregate. 
 
Joints in the pipe line shall be kept to a minimum and where required shall be made using an 
approved external joint coupling. 
 
The pipe shall be covered in a seamless tubular filter fabric. 
 
The inlet end of the line shall be constructed to form a flushing point as shown on the Standard 
drawings. Further flushing points are to be provided in the subsoil drainage line at approximately 
60 metre intervals along the drain or elsewhere as directed by the Certifying Authority. 
 
Each flushing point is to be fitted with a standard cover and the location of each point is to be 
marked by cutting the letters "SS" 75mm high in the concrete kerb face and painted with an 
approved blue paint. 
 

5.18.4 Backfilling 

The trench shall be backfilled with the filter material to the level of the subgrade. The backfilled 
filter material shall then be covered with a double thickness filter fabric. 
 

5.18.5 Other Type Systems 

Other type systems shall be submitted to the Certifying Authority for consideration and may be 
approved. 
 

CONSTRUCTION ___________________________________________________________________________________________________ 

E–44 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

6. CONCRETE STRUCTURES 

 

6.1 DESCRIPTION 

This specification provides for the forming, reinforcing, mixing and placing of concrete used in 
the construction of drainage structures, kerb and gutter, other kerbs or edge strip, footpaths, 
driveways, medians and miscellaneous or special structures. 
 

6.2 CONCRETE MATERIALS AND SLUMP 

Ready mixed concrete shall be used for the works unless supply is not readily available to the 
site of the works. 
 
On-site mixing shall not be permitted for any structural works, however, may be considered for 
small (less than 0.5 m3) remedial or replacement works. For such works, onsite mixing shall be 
carried out in accordance with the manufacturers recommendations to achieve the required 
strength and slump. Mixing by weight shall only be permitted. 
 
Ready mixed concrete shall be obtained from a source acceptable to the Certifying Authority 
and shall consist of a mixture of cement, fine and coarse aggregates and water complying in all 
respects with the requirements of AS 1379. 
 
The nominal maximum size of aggregate in the ready mixed concrete shall be 20mm and the 
slump of the concrete at the time and place of delivery, when tested shall be as specified in 
Table 6.1. 
 
Any batch of concrete or part thereof delivered to the site of the work and having a slump when 
tested in excess of that specified shall not be used in the work unless approved by the Certifying 
Authority. All concrete rejected by the Certifying Authority  shall be immediately removed from 
the site at the Developer's expense. 
 

TABLE 6.1 REQUIRED SLUMP OF CONCRETE 

 
Item of Work Slump (mm) 

Machine moulded kerb and guttering or similar work 20 (maximum) 
All other items 75 ± 15 
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6.3 CONCRETE TESTING AND STRENGTH 

Cylindrical test specimens 300mm long by 150mm in diameter prepared from concrete taken at 
the time and place of delivery into the forms and taken in accordance with the current Australian 
Standard AS 1379, shall develop a minimum crushing strength as scheduled in Table 6.2 when 
tested in accordance with the current AS 1012. 
 
The strength of the concrete shall be determined from the average twenty eight day strength of not less 
than two test specimens moulded from each specified mix of ready mixed concrete actually placed in 
the work, selected to represent the whole of the concrete placed during the day of moulding.  In 
general one pair of test specimens shall be moulded from each twenty cubic metres of concrete or part 
thereof. 
 
Additional specimens may be taken for testing at seven or twenty-eight days. In order that 
subsequent working operations may proceed, work represented by specimens may be accepted 
in the event that the seven day test is satisfactory. The cost of testing additional specimens shall 
be borne by the Developer. 
 

TABLE 6.2 REQUIRED MINIMUM CRUSHING STRENGTH OF CONCRETE 

 
Item of Work Minimum Crushing Strength (MPa) 

 At 7 Days At 28 Days 
Concrete drainage pits and special structures as 
detailed on the drawings 

15 20 

Concrete kerbing and guttering 15 20 
Concrete driveways, footpaths and medians, etc 15 20 

 
If cylindrical specimens fail to achieve the specified twenty eight day strength, the Developer 
may arrange for cores to be extracted from the constructed work. In the event of the average 
strength of such cores, when tested, complying with the specified requirements, the work 
represented by the specimen cores may be accepted and the cost of extracting and testing of 
the cores shall be borne by the Developer. 
 

6.4 FOUNDATIONS 

Foundations and subgrades shall be prepared in accordance with this Specification. 
 
The bases shall be dressed to a smooth and regular surface and thoroughly compacted to give 
a foundation of uniform bearing value throughout. 
 
The bottom of foundations are to be compacted so that the relative compaction in accordance 
with the relevant Australian Standard is not less than 98%. Any material which cannot be so 
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compacted shall be removed by the Contractor when directed by the Certifying Authority and 
replaced with 20mm gauge clean metal or other suitable approved material, compacted in 
accordance with the above requirement. No concrete shall be placed until the foundations have 
been inspected and approved by the Certifying Authority. 
 

6.5 REINFORCEMENT 

Reinforcing bars shall be of mild steel conforming to the current Australian Standard "Hard-
drawn Steel Reinforcing Wire" and "Hard-drawn Steel Wire Reinforcing Fabric" and shall 
conform to the current Australian Standards AS 1302, 1303 and 1304. 
 
All steel reinforcement shall be free from mill scale, grease, tar, paint, oil, mud, mortar or other 
foreign substance and shall be true to size. If in the opinion of the Certifying Authority the steel 
is coated with more than a thin film of rust it may be rejected for use in the work and shall be 
immediately removed from the site by the Developer. 
 
When required by the Certifying Authority, the Developer shall submit samples of the 
reinforcement cut to a suitable length or section for testing purposes. 
 
All reinforcement shall be accurately spaced in situ to the spacing and positions shown in the 
Documents with bends and hooks located at the points shown. 
 
Reinforcement shall be secured in position by being tied a sufficient number of times with 
suitable wire at laps and crossings to prohibit displacement during the pouring and working of 
the concrete. 
 
Reinforcement in concrete slabs and similar work shall be supported on chairs of approved 
manufacture, height and spacing. No alternatives shall be accepted. 
 

6.6 FORMWORK 

Formwork shall be so designed and assembled that it can be removed without damage to the 
concrete. Materials used in the formwork shall be of approved timber free from loose knots and 
other defects, board or metal plate. All formwork shall conform to AS3610. 
 
Timber forms for exposed surfaces shall be dressed on at least one surface and shall be either 
dressed or tongued and grooved at connecting edges. Forms for unexposed surfaces of walls, 
slabs etc. may be of undressed timber, board or metal plate. 
 
Metal plate forms for exposed surfaces shall be clean, smooth, undented and unmarked and 
devoid of holes. Where bolt, screw or rivet heads are used for connections, such connections 
shall be countersunk. 
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Forms shall be assembled true to line, level and grade, held rigidly to maintain position and 
shape and shall be butted so as to be mortar tight. Forms shall be chamfered or filleted to the 
details shown in the Documents. 
 
Prior to the pouring and placing of concrete, the internal surfaces of the forms including 
chamfers, fillets, removable ducting and similar shall be uniformly coated with a thin film of oil, 
soap or other approved formwork compound to avoid adhesion of cement mortar and the 
staining and discolouration of exposed surfaces of the concrete. Any oil, soap etc adhering to 
the reinforcement shall be thoroughly removed or the reinforcement taken from the forms and 
replaced with the specified quantity of clean, undamaged material all to the requirements of the 
Certifying Authority. 
 
Any bolts, spacers or similar, supporting or separating forms shall be suitably greased and 
placed so that they may be later removed without damage to the concrete. 
 
Formwork and forms shall be inspected by the Certifying Authority immediately prior to the 
placing of concrete and any bulging, warping or displacement of any kind shall be rectified 
before pouring commences. If during the placing of any concrete the formwork or forms show 
any signs of displacement, that portion of the concrete shall be removed immediately, the 
formwork or forms re-secured rigidly to the satisfaction of the Certifying Authority and the 
concrete pour completed within the requirements of this Specification. 
 

6.7 CONCRETE PLACING 

Subgrade, formwork, forms and reinforcement shall be approved by the Certifying Authority before 
concrete is ordered for placing. All sawdust, shavings, pools of water and debris shall be removed from 
the space to be occupied by the concrete. 
 
Concrete shall be placed in the forms by chute in a uniform continuous flow, the length and 
inclination of the chute being such as to prevent separation of the concrete ingredients. 
Concrete shall not be dropped into place from a height greater than one and a half metres. Prior 
to placing, the full area to be occupied by the concrete shall be thoroughly moistened. 
 
Concrete shall be deposited and spread in horizontal layers and shall be compacted by 
vibration or other approved means. Care shall be taken to fill every space in the forms, to work 
coarse aggregate uniformly throughout the mix and away from form faces and to force concrete 
under and around the reinforcement without it being displaced. 
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6.8 JOINTS 

6.8.1 Construction Joints 

Where a construction joint is necessary in a concrete pour, it shall be provided in accordance 
with the details shown on the Documents, or if not shown the joint shall be formed in a slab with 
rigid bulkhead and dowels in a manner approved by the Certifying Authority, or in the case of a 
vertical section, by finishing the concrete to a level plane with a roughened surface. 
 
Prior to the resumption of a concrete pour, the surface of the joint shall be cleaned of all 
laitance, loose and foreign material, care being taken not to disturb reinforcement or to damage 
adjoining concrete surfaces. The joint shall be thoroughly saturated with water and fresh 
concrete shall be carefully worked against the surface of the concrete previously placed and 
around reinforcement at the joint. 
 

6.8.2 Contraction Joints 

Contraction joints shall be constructed as shown on the approved plan.  
 
Contraction joints shall consist of weakened planes created by either sawcutting or formed 
vertical grooves in the top of the concrete to a minimum (¼) one quarter depth of the slab 
thickness and spaced in accordance with Drawing No. SD61.  
 

6.8.2.1 Sawcutting Joints 

 
Sawcutting contraction joints shall be inserted by cutting of the slab to a minimum (¼) one 
quarter depth of the slab thickness for unreinforced or 10mm for reinforced. 
 

6.8.2.2 Formed Grooves (Dummy Joints) 

 
Formed grooves (dummy joints) shall be made by depressing into the wet concrete an approved 
tool or device vertically to a (¼) one quarter of the slab thickness for unreinforced or 10mm for 
reinforced. 
 

6.8.3 Expansion joints 

Expansion joints shall be constructed as shown on the approved plan. The jointing material in 
expansion joints shall extend for the full depth of the concrete.  
 

____________________________________________________________________________________________________CONSTRUCTION 

E–49 



PART II 
____________________________________________________________________________________ hawkesbury development control plan 

Expansion Joints are to be provided between the concrete and all abutting and penetrating 
structures e.g. poles, gully pits, utilities etc. Also referred to as Isolation Joints. 
 

6.9 REMOVAL OF FORMS 

All forms shall remain in position for a period not less than twenty four hours after concrete has 
been placed, earlier removal being permitted only on the authorisation of the Certifying 
Authority. 
 
Should the air shade temperature fall below ten degrees or rise above twenty seven degrees 
Celsius, the minimum period may be varied as the Certifying Authority directs. 
 
Curing of concrete shall commence immediately forms are removed. 
 

6.10 CONCRETE FINISHING 

All concrete surfaces shall be finished true and even, free from air and stone pockets, 
depressions or projections. All arises shall be sharp and true and moulding shall be evenly 
mitred, care being exercised in removing forms to ensure this result. Immediately on removal of 
formwork all rough surfaces, holes and honeycombed areas shall be repaired by removing 
loose material and defective work, wetting the affected area, filling depressions with fresh 
cement-sand mortar having the same proportions of cement and sand as used in the base 
concrete and brought to an even surface with a wooden or steel trowel as required to produce 
the specified finished surface. 
 
Wire ties protruding from the concrete after removal of the forms shall be cut back and any 
chipping of the concrete in executing this requirement shall be repaired with cement-sand 
mortar as previously specified. Holes left by the removal of bolts, spreaders or the like shall be 
similarly treated. Additional treatment in some locations may be required as directed. 
 
When directed, exposed surfaces shall be wetted with clean water and rubbed down with an 
approved Carborundum or sandstone block until all repaired areas, rough surfaces and joint 
marks of forms are removed leaving the surfaces clean and smooth and uniform in colour and 
appearance. Finishing work shall be completed within two days following removal of the forms. 
 

6.11 CURING 

Where necessary, the completed concrete shall be protected from extremes of temperature for 
a period of seven days during which time the concrete shall be kept continuously moist and 
covered with canvas, plastic or hessian sheets, chemical curing compounds, sand at least 
50mm thick or other approved means. 
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New work shall be adequately protected from damage by weather conditions, traffic or other 
causes and all necessary barriers and signs for the control of vehicular and pedestrian traffic 
shall be erected and maintained for the specified period of concrete curing. 
 

6.12 KERB AND GUTTER 

6.12.1 Base 

The base for kerb and gutter shall be formed at the required depth, on an approved pavement 
sub-base in accordance with Section 7 of this Specification. A sub-base of compacted thickness 
not less than the road pavement sub-base shall be provided on the compacted subgrade. 
Immediately prior to the placing of the concrete, the surface shall be moistened, checked for 
uniformity and all irregularities made good. The sub-base materials under the kerb and gutter 
shall be protected from stormwater scour prior to backfilling and/or placing of the pavement 
materials. The sub-base shall extend to a point at least 150mm beyond the back of the kerb to 
the satisfaction of the Certifying Authority. Refer to Drawing No. SD4. 
 

6.12.2 Kerb Moulding Machines 

Unless otherwise specified, kerb moulding machines are to be used for the construction of kerb 
and gutter and profiles are to be in accordance with the Drawing No. SD4. 
 
The speed of the kerb moulding machine shall not exceed 2.5 metres per minute unless 
otherwise approved in writing by the Certifying Authority. 
 
The Contractor may apply for approval to construct kerb and gutter by the use of formwork or to 
vary the kerb and gutter profile. 
 

6.12.3 Finish 

All exposed concrete surfaces shall be finished clean, smooth and uniform in colour and 
appearance. All corners, joints and edges shall be left neatly rounded. 
 
Service conduit markings are to be provided where required. 
 

6.12.4 Joints 

Vertical expansion joints of approved bitumen impregnated jointing material shall be placed at 
intervals of not more than 6.0 metres at the end of each day’s construction, at each end of 
vehicular crossings and pedestrian ramps, at the junctions with the existing old work and at the 
commencement of each 0.6 metre kerb transition adjacent to gully pits. 
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For hand formed Kerb & Gutter, contraction joints are required at 3.0 metre intervals with 
expansion joints at 6.0 metre intervals. 
 
For machine poured Kerb and Gutter, provide Guillotine joints at 3 metre intervals. A grooving 
tool is permitted where the groove extends into the kerb and gutter faces, a minimum of 75mm. 
 
A dummy joint shall be cut at the centre of double vehicle crossings. 
 
Joints shall be located at least 0.5 metres clear from any drainage holes (roof water outlets). 
 

6.12.5 Vehicular Crossings 

Where kerb and gutter construction fronts proposed allotments or where else directed, the kerb 
shall be discontinued to allow for vehicles crossing the footpath. At such points a layback shall 
be constructed as per Council's Driveway Specification, in the position as shown on the 
Approved Drawing. Crossings are to have a minimum separation of 1.0 metre and generally 
shall be located 1.0 metre from the lower side of the respective Lot boundary. 
 
All gutter crossings are to be constructed clear of service conduits, hydrants and pit lintels. 
 
Where existing kerb is to be removed for the provision of laybacks, pedestrian ramps or the 
replacement of redundant laybacks, both the kerb and gutter shall be removed and replaced. 
Refer to Drawing Nos. SD66 to SD70. 
 

6.12.6 Pedestrian Ramp (Pram Ramp) 

At all intersections or where directed, the kerb shall be discontinued and pedestrian ramps (no 
lip) constructed in accordance with Drawing No. SD62. 
 

6.12.7 Curing 

Curing shall be carried out in accordance with Section 6.11 except that when kerb moulding 
machines are used, an approved chemical curing compound shall be applied to all exposed 
surfaces on the day of moulding. 
 

6.12.8 Provision For Drainage 

Outlets through the kerb shall be provided as specified or directed for each house to drain roof 
water into the gutter. 
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One drainage outlet shall be provided on the lower side of each lot and clear of the vehicular 
entrance, where provided. 
 
The Developer shall fit the outlets into the kerb in a workmanlike manner ensuring that they are 
firmly secured in the concrete and fall towards the gutter. The surface shall be refinished to 
match the balance of the work. 
 
Where kerb moulding machines are used, the outlets shall be placed in position immediately 
after the passing of the kerb moulding machine. 
 
Outlets in roll kerbs shall be of approved manufacture and made of extruded aluminium or 
galvanised steel. The shape and size of the outlets, shall conform to that shown on Drawing No. 
SD39.  The outlets in roll kerbs shall be of approved rectangular section cut to match the kerb 
profile.  In barrier kerb, tapered hole 90mm in diameter at the kerb face and 100 m diameter at 
the back of the kerb shall be provided. Refer to Drawing No. SD39. 
 
Notwithstanding the levels shown on the Drawings for gully pits, kerb returns and low points, the 
Contractor shall ensure that the gutter near or adjacent to the gully pit is properly drained and 
under no circumstances shall the kerb and gutter be allowed to pond water. 
 

6.12.9 Backfilling 

After the concrete has set sufficiently, but no sooner than three days after placing, the area 
behind kerbs and/or gutters shall be backfilled with sound approved material. It shall be 
thoroughly compacted in layers not exceeding 150mm in thickness, without displacement of the 
adjacent construction and left in a neat and workmanlike manner. Backfilling and/or the 
placement of pavement material shall only be undertaken with the prior approval of the 
Certifying Authority. 
 

6.12.10 Replacement of Incorrect and/or Damaged Construction 

The Developer shall construct all kerbs and gutters or similar work in a sound workmanlike 
manner so that it will resist damage or displacement by weather conditions, road construction, 
builders and Service Authorities' plant, or undermining by the scouring away of the sub-base 
materials. 
 
Where kerbs and gutters are damaged or displaced by such agencies after construction due to 
fault by the Developer, or is not constructed to specified line and level, it shall be removed and 
reconstructed. 
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6.12.11 Testing 

Where kerbing and guttering is constructed using a self-propelled moulding machine, the 
developer accepts responsibility for the taking and testing of core samples in accordance with 
the relevant section of the current AS 1012, at maximum 100m spacing, the submission of 
results to the Certifying Authority and removal of all kerb and gutter where the minimum 
specified 28 day compressive strength of 20MPa is not achieved. Cores shall be 75mm 
diameter and drilled vertically through the top of herb. Following removal of the sample, the core 
hole is to be restored to the satisfaction of the Certifying Authority. 
 

6.12.12 Subsoil Drainage 

Sub-soil drainage shall be provided under the Kerb and Gutter on both sides of those areas fully 
in cut and the high side of other roads or in the positions nominated by the Certifying Authority 
and be constructed in accordance with the details as provided in Drawing No. SD3. 
 

6.13 FOOTPAVING AND CYCLEWAYS 

6.13.1 General 

Footpaths and cycleways shall be located 600mm from the property boundary and fall to the top 
of kerb of 1-3%. 
 
Footpaths shall be 75mm thick except when the construction is to be undertaken prior to the 
completion of the dwellings where the footpaving is to be 100mm thick with F72 mesh (25mm 
cover) for Light Duty and 150mm with 2 x F72 (25mm cover top and bottom) mesh for Heavy 
Duty. Cycleways shall be 100mm thick with F72 mesh (25mm cover). 
 

6.13.2 Subgrade 

The subgrade for concrete pavement shall be formed at the required depth below the base in 
accordance with Section 7 of this specification. 
 
The paving shall be aligned in straight lines and circular curves and be parallel to the kerb. 
 

6.13.3 Sub-Base 

Approved sub-base material of the type shown in the Documents shall be spread, levelled and 
compacted on the prepared sub-grade in accordance with Section 7 of this Specification. The 
minimum compacted thickness of the sub-base material shall be 50mm or as indicated in the 
Documents. Immediately prior to placing of the concrete the sub-base shall be lightly watered. 
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6.13.4 Reinforcement 

Reinforcement shall be in accordance with Section 6.5 of this Specification and as shown in the 
Documents and shall be supported above the subgrade by approved chairs. All splicing of the 
reinforcement shall have a minimum overlap of 300mm and be securely tied. 
 

6.13.5 Finish 

The concrete shall be struck off with a screed and finished with wooden floats, followed by light 
brooming at right angles to the alignment of the pavement to give a uniform non-slip surface. All 
edges and joints shall be finished off with an approved edging tool forming a minimum 50mm 
margin in a neat workmanlike manner. 
 

6.13.6 Joints 

In footpaving, transverse joints (dummy Joints) shall be constructed at intervals of 1.20 metres 
and expansion joints shall generally be at intervals of 6.0 metres. In cycleways, transverse joints 
shall be constructed at intervals equal to the width of the cycleway and expansion joints at 
intervals of every 3 panels. 
 

6.13.7 Protection 

Where there is any likelihood of access by the public, barriers and lights shall be provided and 
erected at the start and end of the works in accordance with Australian Standard AS 1742. 
 

6.13.8 Cleaning Up 

All spoil shall be removed concurrently with the work of excavation and backfilling. Trimming of 
footpath areas shall be completed within seven days of the concrete being placed. An additional 
days deferment of backfilling at gateways may be permitted to avoid damage to footpaving by 
vehicular traffic. 
 
All footpath areas for the full width adjacent to constructed paving shall be trimmed by cutting or 
filling where required and all areas of loose material lightly compacted to the specified crossfalls 
and grades as shown in the Documents. 
 
On completion of kerb and gutter and subsequent backfilling/trimming of the footway, a strip of 
turf (min. 500mm wide) shall be placed adjacent to the kerb. 
 
The turfing strip shall be maintained to provide a dense cover to act as a siltation barrier during 
the Defects Liability period. 
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6.14 DRAINAGE PITS 

6.14.1 Excavation 

The foundations shall be excavated to the neat lines and formed at the required depth in 
accordance with the Drawings. All soft and yielding and other unsuitable material shall be 
removed and the bed shall be thoroughly compacted and finished to a firm smooth surface of 
uniform bearing value. If the bed is dry it shall be sprinkled with as much water as it will readily 
absorb before concrete is placed. 
 

6.14.2 Structure 

Drainage pits shall be constructed to the levels and locations indicated in the Documents.  All 
pits shall be constructed to finish flush with the design surface levels. 
 
Where drainage pits exceed 1.2 metres in depth, galvanised step irons must be installed with a 
350mm vertical spacing. Refer to Drawing No. SD41. 
 
Where drainage pits exceed 1.8 metres in depth, the pit shall be constructed of reinforced 
concrete, including the base. Refer to Drawing No. SD35, for reinforcing details for pits up to 3.0 
metres in depth. For pits greater than 3.0 metres in depth, reinforcing details are to be provided 
on the design plans and be certified by a structural Engineer.  
 
Pits shall be constructed of sufficient internal dimensions to avoid "birdsmouthing" of  pipes.  
The minimum internal dimensions of all drainage pits in Kerb and Gutter shall be 600mm x 
900mm for depths up to 1500mm and 900mm x 900mm for depths greater than 1500mm. For 
pits in Non Kerb and Gutter situations, the minimum internal dimension is 900mm x 900mm. Pit 
walls and are to be a minimum 150mm thick and shall be formed on both the inside and outside 
faces. Pit floors are to be a minimum 150mm thick. 
 
For interallotment drainage refer to Section 5.17. 
 
Precast concrete lintels of a size indicated in the Documents or as directed by the Certifying 
Authority shall be used and all grates shall be of galvanised steel. A minimum opening of 1.8 
metres shall be provided. 
 
Where pits are not part of the Kerb and Gutter, all lids must be either a Gatic style within the 
road pavement or Grate style elsewhere. In general, pits with the unsealed table drain will be a 
Grated Surface Inlet Pit (GSIP) – letter box style. 
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The use of precast concrete pits shall only be permitted within development sites. All external 
drainage pits must be cast in-situ. 
 
Subsoil drainage pipes shall be connected through the upstream pit wall and shall extend 
through any mass concrete benching so as to provide a free outlet. 
 
Where pits are constructed in sags, drainage holes shall be provided in the wall to drain the 
boxing as shown on Drawing Nos. SD30 & SD35. 
 
Inlet or outlet pipes shall be neatly finished off flush with the interior surfaces of the gullies. 
 
Drainage pits shall be benched internally with mass concrete to not less than one third of the 
outlet pipe diameter, notwithstanding that such benching may not be shown in the relevant 
Documents. 
 

6.14.3 Steel Fittings 

Steel gratings, frames and other fittings are to be to the requirements of AS 1657-1985 Ordinary 
Structural Steels - Ordinary Weldable Grades, and they shall be hot-dipped galvanised in 
accordance with AS 1650-1989 "Galvanised Coatings" AS 1650-1989. 
 
Gully grates in kerb and gutter are to be supplied with a flat skirt base. 
 
Fittings shall be to the grade and dimension shown in the Documents and/or Standard 
Drawings. 
 
Mild steel frames shall be firmly and evenly bedded and shall be placed so that the hinged 
grates can be fully opened. 
 
Gratings shall be secured by means of "J" bolts or other approved method. 
 

6.14.4 Kerb Inlets 

As shown on Drawing No. SD30, the kerb inlets for extended kerb inlet pits are to be precast 
and in accordance with an approved design. Lintels with clear opening widths as shown on the 
approved engineering drawings are to be used. Where no opening width is specified, a lintel of 
minimum 1.8 metre opening is to be used on grade and 2.4 metre opening in sag. 
 
Where pits are located on curves or bends, precast lintels shall be provided to suit the kerb radius. 
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6.15 PRECAST CONCRETE SECTIONS  
(PIT AND HEADWALLS) 

Where indicated on the Documents or where authorised by the Certifying Authority, precast 
concrete components shall be provided to the form and dimensions shown in the Documents 
and shall be constructed in the positions specified in all cases. 
 

6.16 DISH CROSSING 

Where shown on the Documents, concrete dish crossings 0.9 metres wide shall be constructed 
at intersections with integral concrete aprons as directed by the Certifying Authority.  The dish 
crossing shall have a crossfall of 40mm from lip to invert level and a minimum concrete 
thickness of 150mm.  The concrete shall be reinforced with two (2) layers of F72 reinforcing 
fabric. 
 

6.17 SPRAY CONCRETE 

Concrete lining for open drains shall be either cast-in-place concrete or sprayed concrete.  The 
minimum thickness of the concrete shall be 100mm.  Sprayed concrete lining shall not be 
permitted less than 1 metre in width.   
 
Sprayed concrete shall have a minimum cement content of 380 kg/m3 as discharged from the 
nozzle and must have a minimum compressive strength of 25 MPa at 28 days when measured 
by testing 75mm diameter cores taken from in-place sprayed concrete.  
 

6.18 PATTERN STENCILLED CONCRETE PAVEMENT FOR 
MEDIAN ISLANDS & ROUNDABOUTS 

Pattern Stencilled Pavement shall consist of a concrete base reinforced as specified, with F72 
having 25mm cover and set on approved stools laid on an approved subgrade of granular 
material.  After screeding of the concrete the specified patterned paper moulding shall be 
placed and stamped in place. 
 
The colouring shall be suppled at the application rate and method specified by the manufacturer 
to a nominal 3mm thickness. 
 
Surplus colour agent shall be removed by mechanical means.  A curing agent shall then be 
applied as required by the specific method of colour application followed by the sealer. 
 
The sealer shall be of a non-slip type suitable for public roadways.  Contraction/expansion joints 
shall be constructed where directed or show on the plan.  
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7. FLEXIBLE ROAD PAVEMENTS  

7.1 DESCRIPTION 

A formal pavement design shall be prepared by a registered N.A.T.A. laboratory based on 
sampling and testing of the subgrade materials from the site. Details of the pavement design, 
results of subgrade testing (including design California Bearing Ratio values for the subgrade) 
and design traffic loadings are to be submitted to the Certifying Authority for approval prior to 
commencement of pavement construction. 
 
The pavement materials for flexible roads shall consist of approved crushed or ripped 
sandstone and DGB 20 or other materials approved by the Certifying Authority. Alternatively the 
pavement may consist of "deep lift" asphaltic concrete laid on a bound or unbound base course.  
Asphaltic Concrete shall conform with RTA Specification 1013 - Asphalt Part K. 
 
The materials shall be spread on the subgrade or sub-base in uniform layers to provide the 
specified pavement thickness. 
 
The minimum unbound granular pavement thickness shall be 300mm, comprising of a 200mm 
thick sub-base and 100mm thick base. 
 
In Rural roads, a two coat hot bitumen seal shall be provided following the completion and 
testing of the base course. The cul-de-sac is to have a minimum of 50mm of Asphaltic 
Concrete. 
 
In all other applications, a wearing course shall be a minimum of 25mm of asphaltic concrete. 
The cul-de-sac is to have a minimum of 50mm of Asphaltic Concrete. 
 
Final AC shall only be placed after inspection and approval by the Certifying Authority. 
 
For rural road construction the base course is to be provided with a cut-back bitumen primer 
coat.  Within 24 hours the wearing surface, comprising a two coat hot bitumen seal is to be 
applied. 
 

7.2 CRUSHED OR RIPPED SANDSTONE - (SUB-BASE 
COURSE) 

All material shall be delivered from approved quarries. Any approval given to the source of 
supply of materials may be withdrawn if a significant number of samples taken from the 
pavement after compaction fail to comply with this Specification. 
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Crushed or ripped sandstone shall be either 75mm or 100mm nominal size derived from  a well 
cemented medium grained quartz sandstone free from overburden, clay seams, shale and other 
deleterious material and shall meet the following requirements. 
 

7.2.1 Material Requirements 

 Linear Shrinkage: Text Method AS1289.C.4.1 – 1977 
  Max Linear Shrinkage – 5% 

 CBR - Min 30% 

 Grading: 
 
Table 7.1 below sets out the desirable grading limits. 
 

TABLE 7.1 GRADING REQUIREMENTS FOR CRUSHED SANDSTONE 

 
Nominal Size Percentage Passing 

75.00mm 85-100 
53.00mm 75- 100 
37.50mm 65-100 
26.50mm 57-94 
19.00mm 50-88 
9.50mm 37-76 
4.75mm 27-65 
2.36mm 20-52 
1.18mm 15-42 
425,µm 10-28 
75,µm 5-17 
2,µm 0-5 

 

7.2.2 Variations 

Where the grading and linear shrinkage tests vary outside the above limits and there is 
evidence that the subject material (or material similar in composition to it) has given satisfactory 
performance under similar conditions to the construction in question, then the following 
requirements shall be applied. 
 

 % Passing 425µm  Maximum Limits 15 - 45 

 Linear Shrinkage % x % Passing 425um Maximum 160 

 Plasticity Index % x % Passing 75,µm  Maximum  200 
 

CONSTRUCTION ___________________________________________________________________________________________________ 

E–60 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

CBR - Min 30% of the Min. 19mm fraction when compacted to 100% of the standard max. dry 
density to AS 1289-5.1.1- 1993 is obtained. 
 
Alternatively, a sub-base material satisfying the requirements for a class "DGS" material as 
specified in RTA QA Specification 3051 - Unbound Base and Subbase Materials for Surfaced 
Road Pavements and RTA QA Specification 3052 - Material to be Bound for Base and Subbase 
Materials for Surfaced Road Pavements, may be used subject to approval from the Certifying 
Authority. 
 
The minimum compacted thickness of the sub-base course shall be 200mm of sandstone or 
175mm of "DGS" material. 
 

7.2.3 Sampling and Testing of Materials 

The Developer shall arrange for a sample load of the proposed sandstone material from the 
approved quarry to be delivered and stored on site after approval of the source. 
 
Samples for testing shall be taken from the sample load by the Certifying Authority to assess the 
conformity with this Specification. 
 
No other deliveries of sandstone shall be made without the Certifying Authority's  approval of 
the sample load meeting the Specification requirements. 
 
Where in the opinion of the Certifying Authority any materials do not meet the requirements of 
this Specification the Developer shall, on instructions from the Certifying Authority, remove such 
materials from the site. 
 

7.3 CRUSHED ROCK (DGB 20) - (BASE COURSE) 

Crushed rock (DGB 20) shall be unbound granular material and may consist of a blend of two or 
more materials. When the primary material is deficient in fine particles, material may be added 
and blended as necessary to meet the requirements of the Specification. Material produced by 
blending shall be uniform in grading and physical characteristics. The material shall comply with 
RTA QA Specification 3051 - Unbound Base and Subbase Materials for Surfaced Road 
Pavements. 
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TABLE 7.2 MATERIAL REQUIREMENTS 

 

Test Method Description 
DGB20 
20mm 

AS1289.C6.1 Coarse Particle Size Distribution  

 % passing 53.0mm sieve - 

 % passing 37.5mm sieve - 

 % passing 26.5mm sieve 100 

 % passing 19.0mm sieve 95-100 

 % passing 6.7mm sieve 50-70 

 % passing 2.36 sieve 35-55 

AS1289.C6.2 Fine Particle Size Distribution  

 Ratios (for that portion of the material passing 2.36mm sieve)  

 A -  Pass 425 ,µm sieve (%) 35-55 

 B -  Pass 75 µm sieve  

  Pass 425 , µm sieve (%) 35-55 

 C - Below 13.5 µm  

  Pass 75 µm sieve (%) 35-60 

AS1289.C1.2 Liquid Limit (if non-plastic) – Max *20 

AS1289.C2.1 Plastic Limit (if plastic) – Max 20 

AS1289.C3.1 ** Plasticity Index – Max 6 

DMR.T114 Maximum Dry Compressive Strength of fraction passing 19mm sieve At Least 1.7MPa 

DMR.T213 Particle shape by Proportional Calliper- % Misshapen (2:1) Max 35 

DMR.T215 Minimum Aggregate Wet Strength ¢ 100KN 

DMR.T221 Dusting or falling unsoundness of slag - Max 1 particle in 12 

DMR.T215 Wet/Dry Strength  

 Variation Dry-Wet % ¢ # Max 

   Dry 35 

 
Notes (applicable to Table 7.2) 

(1)* The maximum value of the Liquid Limit may be increased to 23 for non-plastic material, provided that the 

value determined is not influenced by the presence of adverse constituents. 

(2)** After being subjected to pre-treatment comprising 5 cycles of compaction (Test Method T102) and/or to 

artificial weathering (Test Method T103), the Plasticity Index shall not increase by more than 3 from that of the 

sample prior to any pre-treatment and shall not exceed the values of at Table 7.2. For category 2(d) base 

materials the maximum plasticity index shall be 8. 

(3)¢ Based on testing of any size fraction of the sample specified by Test Method T215. The material may be 

crushed to provide sufficient quantities of material for any particular size fraction. 

(4)# For category 2(d) Class DGB 20 base materials the wet/dry strength variation shall not exceed 45%. 

(5) Material consisting of rounded river stone shall have a minimum of two fractured faces on at least 75% of the 

particular larger than 6.70mm. 
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Alternatively, where shown in the Documents, the base course material shall consist of crushed 
or ripped sandstone, either 50mm or 75mm nominal size, derived from a well cemented medium 
grained quartz sandstone free from overburden, clay seams, shale and other deleterious 
material. 
 
Crushed sandstone however, may only be used as a base course material where the wearing 
surface consists of a single coat flush seal and a minimum of 25mm of asphaltic concrete or the 
sandstone is stabilised using cement or lime as determined from test results from an approved 
soils laboratory. Refer to Section 7.4. 
 
Where stabilised crushed rock is used as the base material, it shall be spread and compacted 
within twenty-four (24) hours of delivery. 
 
The minimum compacted thickness of the base course shall be 100mm for "DGB 20" material or 
150mm for sandstone. 
 
The base course shall, adjacent to kerb and gutter and/or existing pavement, be finished to a 
level which will permit placement of the specified thickness of the wearing course. 

7.4 STABILISATION OF IN SITU AND IMPORTED 
MATERIALS 

In the construction of roads in rural areas, it may be possible to stabilise the pavement material 
to provide the required pavement. 
 
A pavement design shall be submitted to the Certifying Authority for consideration, and shall 
include details of the type and quantity of stabilising agent to be used to obtain an Unconfined 
Compressive Strength of 1.5 MPa and the proposed depth of stabilising. 
 
The minimum thickness of any stabilised pavement shall be 250mm. 
 

7.5 SHOULDERS 

(Table Drain details refer to Section 4.15).  
 
The subgrade level must extend to the invert of the table drain on both sides as per Drawing No. 
SD1. The shoulder shall consist of the road pavement subbase material with the exception of 
the top 100mm, which shall consist of either a DGB20 or  20mm nominal Crushed Shale 
material. 
 
The material shall be uniformly compacted at required moisture content and graded and 
trimmed to the designed finished levels. 
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The minimum width of the Shoulder is to be 1.2m. 
 
A Concrete Dish Drain is to be provided where the table drain exceeds 16% or is less than 1%. 
The adjacent road shoulder is to be sealed. 
 

7.6 DELIVERY 

The pavement material shall be transported from the source to the work in vehicles which are 
constructed so as to prevent the loss of material. Material shall be supplied with a moisture 
content (uniformly distributed) between the optimum moisture content and 3% below the 
optimum moisture content. 
 

7.7 BOXING AND SUBGRADE 

The formation shall be finished with a boxing for the reception of the pavement.  The boxing is 
to extend a minimum 300mm behind the nominal kerb line or 300mm outside the edge of seal in 
rural construction. 
 
The finished subgrade shall be graded parallel to the designed finished surface of the roadway 
and at a depth below grade line equal to the finished thickness of pavement.  Shoulders and/or 
footpaths shall be finished true to profile as shown in the Documents. 
 
The subgrade shall be inspected by the Certifying Authority and the placement of pavement 
material shall not commence until approval to do so has been obtained from the Certifying 
Authority and testing has been undertaken in accordance with Section 7.10. 
 
Permission to construct a stabilised subgrade shall only be given where, in the opinion of the 
Certifying Authority, the subgrade soil lends itself to this type of construction.  Results of all soil 
tests carried out on the subgrade material shall be submitted to the Certifying Authority along 
with details of the type and quantity of stabilising material to be used. 
 
At points on the road where, by reason of the design grading and the boxing, water would tend 
to accumulate, temporary provision for drainage shall be made by cutting the shoulder at 
suitable and frequent points and diverting the drainage.  Care shall be taken to prevent scour of 
any part of the construction.  All cuts for temporary drainage, unless otherwise directed to be 
retained as catch or shoulder drains, shall be restored to the satisfaction of the Certifying 
Authority prior to the placement of pavement materials.  Alternatively, with the Certifying 
Authority's permission, temporary connection may be made to the pipe drainage system, 
provided all necessary restoration is carried out under the direction of the Certifying Authority, 
and adequate filter surrounds are provided to the pipe system inlet, to intercept sediment. 
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7.8 SPREADING 

Pavement material shall be spread in uniform layers of not more than 150mm nor less than 
75mm so that after compaction the total pavement thickness is as specified. Spreading shall be 
undertaken by a method which will ensure that segregation does not occur. 
 
All pavement layers shall extend a minimum 300mm behind the kerb line or 300mm outside the 
edge of seal in rural construction. 
 
Prior to compaction, the moisture content of material, shall be adjusted to optimum moisture 
content. Where necessary, water shall be added by an approved method and shall be mixed 
uniformly with the pavement material by an approved mechanical device. If there is existing 
excess moisture in the material, it shall be dried to the specified moisture content by loosening 
and aerating. 
 
Where the compacted surface is below the specified level the defective area shall be scarified to 
the full depth of the layer, new material added as required and the area recompacted to 
required levels. 
 
Pavement material shall not be spread upon a water-logged subgrade or sub-base. If at any 
time the subgrade or sub-base material should become rutted, or mixed with the pavement 
material, the Developer shall remove the material, reshape and compact the subgrade or 
sub-base material and replace the pavement material with fresh material if required. 
 

7.9 COMPACTING AND TRIMMING 

During compaction operations the moisture content of the material of a layer or course shall be 
uniformly adjusted throughout, so as not to exceed Optimum Moisture Content or be less than 
Optimum minus 3%, or as otherwise approved. Water may be added in an approved manner to 
achieve or to maintain the required moisture content. 
 
After the moisture has been brought to the specified moisture content, it shall be compacted 
immediately with approved equipment. The compaction shall begin at the sides and progress to 
the centre, parallel with the centre line of the roadway, uniformly lapping each preceding pass 
and covering the surface completely. 
 
The surface of any compacted layer of material shall, on completion of compaction and 
immediately before preparation for the overlaying with the next layer, be of a roughened texture, 
free from compaction planes (false pavement), ridges, cracks, or loose material. All segregated 
or otherwise defective areas shall be removed to the full thickness of the layer, re-laid with new 
material and recompacted to the satisfaction of the Certifying Authority. 
 
After the first course has been completed to the specified depth and tested, the second course 
shall be uniformly spread on the prepared surface and similarly treated. The top of each course 
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shall be graded and trimmed generally to line and level and the profiles checked by the 
Certifying Authority. 
 
Variations in the compacted thickness of each course shall be in accordance with Section 1.11. 
 
Any irregularities in excess of the stated tolerances shall be corrected by loosening the 
surfaces, removing or adding pavement material as required and compacting the area to a 
uniform surface conforming to the designed cross section and grade. In no case shall quarry 
dust or other fine materials be used to build up depressions. 
 
Compaction of pavement material shall continue until there is no visible movement of the 
pavement under the proof roller as specified in Section 7.10.3. 
 

7.10 PAVEMENT TESTING 

7.10.1 General 

The Developer shall arrange and bear the cost of all pavement testing as required by this 
Section. 
 
Test results for each pavement layer shall be submitted to the Certifying Authority for approval. 
Approval to construct subsequent pavement layers may be given only after the Certifying 
Authority has reviewed the test results. 
 
The pavement compaction requirements shall be as follows: 
 
Minimum Dry Density Ratios (AS1289 5.4.1-1993): 

 Base course 98% Modified 

 Sub-base course 98% Modified 

 Subgrade 100% Standard 
 
 (a) All testing shall be carried out by a NATA registered laboratory. 
 
 (b) All testing shall be in accordance with test procedures as detailed in AS 1289 
 
 (c) CBR testing shall be carried out on a sample which has undergone four days 

soaking in the test mould. 
 
The Certifying Authority shall be notified prior to all testing and construction. 
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7.10.2 Density Testing 

Density testing shall be carried out on the basis of: 
 

 One (1) test every 50 metres of pavement, taken 1.0m from the face of kerb on 
alternate sides of pavement. 

 

7.10.3 Proof Testing 

The Developer shall make available an approved 3-wheeled self-propelled roller  
(minimum 10 tonne in accordance with Section 4.12) and shall carry out proof loading of each 
pavement layer to the satisfaction of the Certifying Authority before proceeding to the next stage 
of construction. Alternatively a single rear axle water cart with a minimum Gross weight of 10 
tonne may be permitted by the Certifying authority. 
 

7.10.4 Benkleman Beam Testing 

Benkleman Beam testing at 15m intervals per lane shall be carried out as required by the 
Certifying Authority in accordance with the requirements of ARRB Special Report number 41 at 
the top of the base course level. The maximum tolerable deflection at any point on top of the 
base course shall be as shown in Figure 20 ARRB Special Report 41, or for traffic loadings 
outside the range of Figure 20 ARRB Special Report 41, as specified by the Certifying Authority. 
 

7.11 DEFECTIVE MATERIAL 

If at any time during the progress of the work, any material supplied is found to be not in 
accordance with this Specification, the Certifying Authority will direct the Developer to remove 
the unsuitable material and replace it with satisfactory material. Previous acceptance of the 
whole or part of the material by the Certifying Authority, shall not restrict its right to direct 
removal and replacement of material subsequently found to be unsatisfactory. The Developer 
shall carry out such remedial work immediately. 
 

7.12 COMPLETED PAVEMENT SURFACE 

The completed pavement shall have a uniform, hard, monolithic surface, which shows no visible 
movement under the roller and in which the pavement particles are tightly and uniformly 
embedded in a gritty, cementitious matrix. 
 
Final sweeping of the pavement shall be carried out immediately prior to the application of 
bituminous surfacing materials. The coarse particles of the surface course shall be bared but 
not dislodged and shall be free of all slurry and/or dust which, in the opinion of the Certifying 
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Authority, may interfere with the proper adherence of the bituminous materials to the pavement 
surface. 
 
Prior to the application of the bituminous wearing course, the Developer shall maintain the 
pavement in a smooth sound condition to the satisfaction of the Certifying Authority. 
 

7.13 OPENING PAVEMENT TO TRAFFIC 

If required during the progress of the works, the Developer shall freely and without undue 
obstruction permit traffic to use the constructed pavement prior to the preparation for and the 
application of bituminous surfacing material. 
 
Where such use cannot be provided, the Developer shall construct adequate side-tracks or 
detours. 
 

7.14 MAINTENANCE 

During the construction period and throughout the duration of the Maintenance Period, 
completed pavements shall be maintained by the Developer in a clean and sound condition. 
 
In the event of any defect appearing in a pavement and whether before or after the application 
of surfacing material, the defect shall immediately be made good by the Developer. The defect 
area being scarified as required, defective material removed, fresh pavement material added 
and the area re-compacted and trimmed and surfaced to produce a pavement which conforms 
with the requirements of the Specification and which blends evenly in with adjoining 
construction, all to the satisfaction of the Certifying Authority. 
 

7.15 RESTORATION OF TRENCHES 

Upon completion of trench excavation for the installation of services and laying of ducts, all 
surplus material shall be removed from the site. 
 
All footpath areas shall be returned to the standard crossfall and any vegetation replaced. 
 
Where sewer and water crossings are to be provided in existing roads, the trenches shall be 
backfilled and compacted with a sand/cement blend 20:1 mix to subgrade level, then DGB20 to 
within 50mm of the road surface. 
 
The final 50mm shall be AC10 with an emulsion tack coat applied to both the top of the DGB 
and the sides of the trench. 
 
All openings shall be saw-cut prior to backfilling to eliminate all irregular edges. 
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8. WEARING COURSE 

8.1 GENERAL 

The placement of the wearing course shall not commence until all field tests and geotech test 
results have been successful and approval to do so has been given by the Certifying Authority. 
 
The surface of the pavement shall be in accordance with Section 7.12, swept free of loose 
stones, dust, dirt and foreign matter. 
 
All necessary precautions shall be taken to prevent bituminous materials from entering gratings 
or drainage outlets. During spraying and spreading operations, hydrant boxes, sewer manholes 
and the like shall be adequately protected with sand and shall, on completion of the work, be 
cleaned off and left in a satisfactory condition. 
 
After the completion of the placement of the wearing course, all material swept into the gutters 
and onto the footpath area is to be removed and disposed off immediately. 
 

8.2 SPRAYED BITUMINOUS SEALING 

This specification provides for the spraying of hot bitumen and the application of suitable 
precoated aggregate to an existing sealed surface or an unsealed prepared surface in a two 
coat application. All works in accordance with  RTA Specifications QC1012 - Sprayed 
Bituminous Surfacing and RTA Specification 1151 - Specification for Supply and Delivery of 
Cover Aggregate for Sprayed Bituminous Surfacing. 
 
Each application of binder shall be covered with aggregate and rolled as specified, before the 
subsequent application of binder. 
 
Unless otherwise authorised, no sealing work shall be carried out while the pavement 
temperature is less than ten degrees (10°C) in the shade, or during periods of wet weather. 
 
Where the seal adjoins an existing pavement, the second coat shall overlap that pavement by a 
minimum of 500mm. 
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8.2.1 Application Rates 

8.2.1.1 Application rate for a single coat flush seal are: 

 
Class 170 hot bitumen sprayed at 1.20 litres per square metre 10mm precoated aggregate 
spread at 1 tonne per 80 square metres. 
 
Where directed by the Certifying Authority, the flush seal shall be protected from scour by the 
application of a second seal coat 1.0-1.5 metres wide in front of the lip of the gutter and/or the 
placement of cold mix deflectors or sand bags. 
 

8.2.1.2 Application rate for a two coat flush seal are: 

 
Option 1: 20mm/10mm 

First Coat: Class 170 hot bitumen sprayed at 1.10 litres per square metre 20mm 
precoated aggregate spread at 1 tonne per 50 square metres, 

Second Coat: Class 170 hot bitumen sprayed at 1.65 litres per square metre 10mm 
precoated aggregate spread at 1 tonne per 80 square metres. 

 
or 
 
Option 2: 14mm/10mm 

First Coat: Class 170 hot bitumen sprayed at 1.10 litres per square metre 14mm 
precoated aggregate spread at 1 tonne per 60 square metres, 

 
Second Coat: Class 170 hot bitumen sprayed at 1.35 litres per square metre 10mm 

precoated aggregate spread at 1 tonne per 80 square metres. 
 

8.3 ASPHALTIC CONCRETE 

The minimum thickness of the asphaltic concrete wearing course shall be 25mm and 50mm in 
turning areas and cul-de-sacs. 
 
A 7mm primer seal or single coat seal is required under all asphalt. 
 
In new roads, the placement of the asphaltic concrete shall not be undertaken until the 
placement of all services has been completed and permission obtained from the Certifying 
Authority. 
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Supply, spreading, jointing and compaction of the asphaltic concrete shall be in accordance with 
the requirements of RTA Specification 1013 - Part K Asphalt. 
 
Any depressions or uneven areas are to be brought up to the general level of the surrounding 
seal by the application of a compacted correction course before the main AC course is laid. 
 
The asphaltic concrete wearing course shall be finished flush with any kerb and gutter and/or 
existing pavements, hydrant boxes, sewer manholes and the like. 
 
The use of a Residential Type B 'gap' graded 10mm mix shall be provided on all roads with a 
design traffic loading of 2x10^5 or less. 
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9. PAVEMENTS FOR ROUNDABOUTS AND 
CARPARKS 

9.1 ROUNDABOUTS 

The use of unbound or bound granular materials shall not be permitted for roundabout 
pavements. Roundabouts shall consist of  one of the following pavement types: 
 
a) Full Depth Asphalt Pavement 
 
Roundabouts may have pavements constructed in full depth asphalt (FDA) where the design 
traffic does not exceed 5 x 105 ESAs. Austroads Pavement Design Manual 1992 shall be used 
for thickness design. A wearing surfacing of minimum thickness 50mm SBS polymer modified 
asphalt and a bottom course of high bitumen content asphalt shall be used. 
 
Alternatively the pavement may consist of full depth asphaltic concrete on a concrete base 
dependant upon approved pavement design. 
 
The pavement design report shall include justification of the selection of asphalt modulus values 
used in the design. 
 
b) Rigid Pavement 
 
Where the design traffic exceeds 5 x 105 ESAs and where the design subgrade CBR is less 
than 6, the required pavement shall be a rigid pavement, consisting of a steel fibre reinforced 
concrete (SFRC) basecourse over a lean mix concrete sub-basecourse in accordance with the 
RTA Guide to Design and Construction of Concrete Roundabouts. The wearing surface shall be 
a minimum of 50mm AC10. Austroads Pavement Design Manual 1992 shall be used for 
thickness design. 
 

9.2 CARPARKS 

Flexible or rigid pavements are permitted for carparks.  
 
Pavements shall be constructed in accordance with Section 7. 
 
The wearing course shall only consist of Asphaltic Concrete with a minimum thickness of 50mm 
for flexible pavements. 
 
All loading zones shall be constructed in concrete or concrete segmental block paving to resist 
damage from diesel and fuel spills. Paving colours should be mottled to mask spill marks. 
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10. RIGID AND SEGMENTAL PAVEMENTS 

10.1 DESCRIPTION 

A Formal pavement design shall be prepared by a registered NATA laboratory based on 
sampling and testing of the subgrade materials from the site. Details of the pavement design, 
results of subgrade testing (including design California Bearing Ratio values for the subgrade) 
and design traffic loadings are to be submitted to the Certifying Authority for approval prior to 
commencement of pavement construction. 
 
Paving units shall be provided to areas shown in the Documents true to all grades, levels, 
curves etc as required and laid to give uniform and regular pattern and shall conform to the 
relevant Australian Standard or MA 15 "Interim Specification for Interlocking Concrete Paving 
Units", MA20 & T35 as per the Cement and Concrete Association of Australia. 
 

10.2 PAVING UNITS 

10.2.1 Concrete 

Paving units shall be 80mm thick Type A units complying with "Interim Specification for 
Interlocking Concrete Paving Units" published by the Concrete Masonry Association of Australia 
and shall have a characteristic compressive strength of 45 MPa when sampled and tested in 
accordance with MA15, MA20 & T35 as per the Cement and Concrete Association of Australia, 
unless otherwise approved by the Certifying Authority. 
 

10.2.2 Clay 

Paving units shall be 65mm thick fired Clay Pavers Class 4 and shall comply with the relevant 
Australian Standards, Paver Note One "Specifying and Laying Clay Pavers" and shall have 
round arrises to (4) four sides of the wearing surface but not exceeding (5) five mm radius. 
 

10.3 SUBGRADE 

The subgrade shall be formed at the required depth and in general shall be cut from the solid. 
However, when over cut it may be built up to the correct level by the addition of material 
approved by the Certifying Authority. All subgrades shall be thoroughly compacted to the 
requirements of Section 4.12 and finished to a firm, smooth surface of uniform bearing value. 
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Where this form of pavement abuts a flexible pavement, a subsoil drain shall be laid for the full 
width of the road pavement join. The subsoil drain shall be within the subgrade with the 
aggregate backfill finishing at the bottom of the sub-base and shall be fully under the 
rigid/segmental pavement with its trench edge aligned with the join between the two types of 
pavement. 
 
Pavement construction shall not proceed until the subgrade has been inspected and approved 
by the Certifying Authority. 
 

10.4 BASE COURSE FOR ROADS, DRIVEWAYS AND 
COMMUNITY TITLE ROADS 

The base course shall consist of concrete of a strength of 20MPa, 150mm thickness, (100mm 
for a residential driveway), and reinforced with a layer of F72 Fabric having 25mm top cover laid 
on a 100mm minimum thickness of sandstone sub-base course, (30mm sand/cement sub-base 
for a residential driveway). 
 
The base course and sub-base course shall extend to the rear face of all edge restraints, unless 
otherwise specified, and shall be inspected and approved by the Certifying Authority prior to 
commencing the placement of the sand bedding course and the laying of the units. 
 
Control joints shall be constructed at 12m maximum intervals. These joints shall be dowelled 
and have an approved expansion material separating the slabs. Dummy joints shall be provided 
at every 3m, sawcut to a depth of 25mm. 
 

10.5 EDGE RESTRAINT 

Concrete kerbs and gutters, kerbs and edge strips shall be constructed to the details shown in 
the Documents and in accordance with Section 6.12.  25mm drainage holes shall be provided at 
2m centres in the concrete edge restraints. Refer to Drawing Nos. SD15 and SD65. 
 

10.6 SURFACE DRAINAGE 

After compaction of the paving units, their upper surface shall finish sufficiently above the levels 
of adjacent surface drainage channels, edge strips or drainage inlet pits to ensure positive 
drainage from the grooves formed between adjacent units. Where this is not detailed in the 
Documents, the units shall be laid ensuring that the lower edges of chamfers finish not less than 
10mm above the lip of edge restraints. 
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10.7 BEDDING SAND 

10.7.1 Material 

Bedding sand shall be well graded angular, non-cohesive sand passing a 4.75mm sieve and 
conforming to the following grading limits: 
 

Sieve Size % Passing 
9.52mm 
4.75mm 
2.36mm 
1.18mm 
600µm 
300µm 
150µm 
75µm 

100 
95-100 
80-100 
50-85 
25-60 
10-30 
5-15 
0-10 

 
The bedding sand shall be free of deleterious soluble salts or other contaminants likely to cause 
efflorescence, or otherwise leading to reduced skid resistance.  
 
Bricklayers sand and single sized dune sands are not suitable. 
 

10.7.2 Moisture Content 

The sand shall be uniform moisture content when spread and shall be protected from rain when 
stockpiled on site prior to spreading. Moisture content shall be in the range of 4% to 8%. 
 

10.7.3 Spreading 

The bedding sand shall be spread and screeded in a loose condition to the design profile and 
levels, plus necessary surcharge to achieve a uniformly 20mm thick layer following final 
compaction of the pavement. 
 
The spread sand shall be carefully maintained in a loose condition and protected against pre-
compaction both prior to and following screeding. 
 
Any pre-compacted sand or sand left overnight shall be loosened before further paving units are 
placed. Sand shall be lightly screeded in a loose condition to the predetermined depths only 
slightly ahead of the laying of paving units. Under no circumstances shall the sand be screeded 
in advance of the laying face to an extent to which paving will not be completed on that day. 
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10.8 PLACEMENT OF PAVING UNITS 

Paving units shall be placed so that they do not come into contact with adjoining units, whilst 
maintaining correct joint alignment using a grid of stringlines. Paving units shall be laid with a 
nominal joint width of 2mm to 3mm. 
 
Should it be necessary to manipulate individual paving units to ensure correct joint alignment 
and that no paving units are in point contact with each other, a brick bolster shall be used.  
Under no circumstances shall screw drivers or other implements likely to cause edge damage to 
the paving units be used. 
 
All full units shall be laid first.  It is the contractor’s responsibility to ensure the best laying face is 
chosen when laying double-faced units. 
 
Paving units shall be blended from various packs to ensure uniform spread of colour. 
 
The first row shall be laid at a suitable angle to achieve the required orientation of paving units 
in the completed pavement.  Edge or closure units shall be neatly cut to fill gaps.  Such units 
shall consist of not less than 25% of full unit surface area.  Cutting of units to less than 25% of 
size shall be avoided by using insertions of half or three quarter batts as shown Drawing No. 
SD65. 
 
Pavers shall be laid in either 45 or 90 degree herringbone with a joint width of 2mm-3mm. 
 
All full pavers should be laid first.  Closure pavers (cut to fill gaps adjacent to edge) should then 
be laid subsequently. 
 
The finished pavement shall conform to the construction tolerances and be free draining at all 
times.  The applicable finished surface tolerance is a maximum deviation of 10mm from the 
bottom of a 3m straight edge and the level of adjacent pavers shall not differ by greater than 
2mm. 
 
To infill spaces between 25mm and 50mm wide a concrete having a 1:2:4 (cement : sand : 
coarse aggregate) mix and having a colour similar to the paving units may be used.  The 
nominal aggregate size should not exceed one third the smallest dimension of the infill space.  
For smaller spaces dry packed mortar may be used. 
 

10.9 COMPACTION OF PAVING UNITS AND JOINT 
FILLING 

A thin layer of joint filling sand should be spread evenly over the paving units prior to 
compaction to aid the movement of the compactor and minimise surface damage. 
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The paving units shall be compacted and brought to level using a high frequency, low 
amplitude, vibrating plate compactor.  The plate shall be of sufficient size to simultaneously 
cover a minimum of 12 pavers.  A suitable resilient material such as plywood (minimum 
thickness of 12mm) shall be placed between the vibrating plate and the paving units, to provide 
a cushioning effect.  (NOTE:  Direct contact of the steel plate of the compactor with the paving 
unit surfaces will weaken the edges of the paving units resulting in subsequent spalling). 
 
After this, the whole sequence of spreading and brushing in jointing sand, removing the surplus 
and vibrating with tow or three passes of the plate compactor is to be repeated.  Compaction 
shall be undertaken as soon as reasonably practicable after placing paving units, though it 
should not be performed closer than one metre from any unrestrained edge.  Compaction shall 
continue until lipping has been eliminated between adjoining paving units.  To ensure complete 
filling of the joints, both the joint filling sand and paving units shall be as dry as practicable.  
Ideally, joint filling shall be carried out prior to the completion of each day’s laying. 
 
Any paving units not complying with the acceptance criteria hereinafter described, or damaged 
during compaction, shall be immediately removed and replaced.  In the case of double-faced 
paving units, the paving units can be turned over if the alternative face meets the acceptance 
criteria.  Where possible, pavers rejected should be used as closure units or infill pieces to 
minimise wastage. 
 
The joint filling sand shall be a clean fine-graded rounded sand, free from deleterious materials 
such as clay and soluble salts or other contaminants. 
 
Approved additives are to be incorporated in the jointing sand to provide bound and pliable 
joints.  Cement additives are not to be used. 
 
The joint filling sand shall conform with the following grading. 
 

TABLE 10.1 

Sieve Size % Passing 

2.36mm 100 

1.18mm 75-95 

600 microns 50-80 

300 microns 20-45 

150 microns 5-15 

75 microns 0-5 

 

 

 

 

 

 

Under no circumstances should traffic, including construction traffic, be allowed onto the segmental 
pavement prior to the completion of the laying, cutting-in, compacting and joint filling process. 
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Where traffic volumes and/or the frequency of heavy vehicles is anticipated to be high, 
additional compaction by approved multi-wheeled pneumatic tyre road rollers may be required. 
 

10.10 PAVERS IN FOOTWAYS 

Paving units shall be provided to areas shown in Documents. 
 

10.10.1 Paving Units 

Pavers shall comply, and be laid, to the following requirements: 
 

10.10.2 Dimensions 

The pavers may be concrete or clay of rectangular shape and nominally 230mm long, 114mm 
wide and a minimum 60mm thick. 
 
The actual dimensions measured shall be such that the following tolerances are not exceeded. 
 

 ± 400mm on the length of 20 pavers 

 ± 400mm on the width of 20 pavers 

 ± 40mm on the depth of pavers 
 

10.10.3 Edge Treatment 

The pavers shall have chamfered or rounded edges on all four sides in the finished pavement 
surface.  The radius of the rounded edge, however, shall not exceed 5mm. 
 

10.10.4 Base Course And Laying 

The sub-grade shall be prepared to grades and crossfall indicated on the documents and in 
accordance with Section 10.3. 
 
A layer of 100mm thick reinforced concrete (F72) of a strength of 20 MPa shall be placed upon 
this prepared sub-grade. 
 
A layer of fine, non-adhesive sand 30mm (loose) max, shall be placed on the concrete base, 
screeded and trimmed to level and grade.  The sand shall be in accordance with Section 10.7.  
Placement, compaction and joint filling shall be in accordance with Sections 10.8 and 10.9. 
 
Damaged units shall be taken up and replaced with new units. 
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10.11 TESTING 

The pavers shall carry a certificate from a registered NATA laboratory to show the compliance 
with the following requirements: 
 

 Abrasion Resistance shall not exceed a loss of 3.0cm³ on any one 
unit when tested in accordance with the 
South Sydney City Council test method. 

 Characteristic Compressive Strength shall be a minimum value of 45 Mpa. 

 Cold Water Absorption shall not exceed 8.0%. 

 Efflorescence shall be nil. 

 Lime Pitting shall be nil. 
 
Polished Frictional Value (PFV) -shall achieve a minimum value of 45 or greater when tested in 
accordance with the South Sydney City Council test method. 
 
Slip/Skid Resistance - shall achieve a BPN of 50 or greater. 
Transverse Breaking Load - shall be a minimum value of 5.0 KN. 
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11. PRIVATE ACCESS ROADS AND RIGHT OF WAYS 
(ROW) 

11.1 GENERAL  

TABLE 11.1 

Pavement Access Type Min. 
Width Type Thickness Reinforcement Seal 

Max. 
Grade 

Residential       
A. Battle Axe 
 (Single lot) 
 
1. Within Road Reserve 3 
2. Within Property 

 
 
 
3.0m 
2.5m 

 
 
 
Concrete 
Concrete 

 
 
 
100mm 
100mm 

 
 
 
1 x F72 
1 x F72 

 
 
 
N/A 
N/A 

 
 
 
12% 
25% 
 

B. Multiple  
 (Duplex & Battle Axe) 
1. Within Road Reserve 4 
2. Within Property 

 
 
3.0m 
2.5m  

 
 
Concrete 
Concrete 
 

 
 
150mm 
150mm 

 
 
2 x  F72 
2 x  F72 

 
 
N/A 
N/A 

 
 
12% 
25% 

Industrial/Commercial       

1. Within Road Reserve 4 
2. Within Property 
 

6.0m 
6.0m 

Concrete 
Concrete 

150mm 
150mm 

2 x  F72 
2 x  F72 
 

N/A 
N/A 

8% 
16% 

Rural       
A. Battle Axe/ 
 Single Right of Way 5

1. Within Road Reserve 4 
 
 
 
 
 
2. Within Property 
 

 
 
3.5m
 

 
3.5m 
 
 
3.5m 
 
3.5m 

 

 
3.5m 
 
 
3.5m 
 

 
 
Crushed 
Rock 2 

 
Flexible 
 
 
Concrete 
 
Crushed 
Rock 2 

 
Flexible 
 
 
Concrete 
 

 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
150mm 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
150mm 

 
 
N/A 
 
 
N/A 
 
 
2 x F72 
 
N/A 
 
 
N/A 
 
 
2 x F72 

 
 
Unsealed 
 
 
Flush 
Seal 
 
N/A 
 
Unsealed 
 
 
Flush 
Seal 
 
N/A 

 
 
8% 
 
 
8% 
 
 
8% 
 
16% 
 
 
20% 
 
 

25% 

B Multiple Right Of Way 6 
 
1. Within Road Reserve 4 
 
 
 
 
 

 
 
4.5m 

 

 
4.5m 
 
 

 
 
Crushed 
Rock 2 

 
Flexible 
 
 

 
 
150mm 
 
 
Pavement 
Design 
1 x 104 

 
 
N/A 
 
 
N/A 
 
 

 
 
Unsealed 
 
 
Flush 
Seal 
 

 
 
8% 
 
 
8% 
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Pavement Access Type Min. 
Width Type Thickness Reinforcement Seal 

Max. 
Grade 

 
2. Within Property 

 
4.5m 
 
4.5m1 
 
 
 
4.5m1 

 
 
 
4.5m1 

 
Concrete 
 
Crushed 
Rock 2 

 
 
Flexible 
 
 
 
Concrete 

 
150mm 
 
150mm 
 
 
 
Pavement 
Design 
1 x 104 
 
150mm 

 
2 x F72 
 
N/A 
 
 
 
N/A 
 
 
 
2 x F72 

 
N/A 
 
Unsealed 
 
 
 
Flush 
Seal 
 
 
N/A 

 
8% 
 
16% 
 
 
 
20% 
 
 
 
25% 
 

 
 
 1Passing bays are to be provided at maximum 100m intervals or more frequently where safety 

conditions dictate (eg. lack of sight distance). 
 
 2To be used for Private access roads and Right of Ways which are to be unsealed (as outlined in the 

Consent), but where the section of access from the sealed road to the boundary line is to be Bitumen 
sealed, the pavement may be constructed without the need for a pavement design undertaken by a 
Geotech Engineer.  
This however does not absolve the Contractor from achieving required densities and satisfying proof 
rolling. 
These works are to be undertaken in accordance with the Driveway Specification – Section 1 and 5 of 
the Civil Works Specification.  

 
 3Where Kerb and Gutter does not exist, a Heavy Duty Layback is to be provided in accordance with the 

Driveway Specification of the Civil Works Specification. 
 
 4Where Kerb and Gutter does not exist, a Heavy Duty Layback (wings optional) or Pipe Crossing is to 

be provided in accordance with the Driveway Specification of the Civil Works Specification. 
 
 5Shoulder not possible due to 6.0m access handle. Table drain to be 0.75m from edge of pavement to 

the invert or adjusted to suit the width of the access handle as stipulated in the Consent. 
 
 6Shoulders to be a minimum 0.50m from edge of pavement and the table drain 0.75m from the edge of 

the shoulder to the invert or adjusted to suit the width of the access handle as stipulated in the 
Consent. 

 

TABLE 11.2  RELEVANT SECTIONS WITHIN THE DRIVEWAY SPECIFICATION. 

Description Reference 
Layback Driveway Specification – Section 2 
Concrete Driveways Driveway Specification – Section 3 
Driveways Using Pavers Driveway Specification – Section 4 
Bitumen Sealed Driveway Driveway Specification – Section 5 
Piped Vehicular Crossing Driveway Specification – Section 6 
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12. VEGETATION AND REVEGETATION 

12.1 DESCRIPTION 

This Specification provides for the preparation, fertilising, sowing, surfing, watering, mowing and 
generally caring for grasses on defined areas so as to provide a dense uniform distribution of 
the various varieties of grasses specified and the provision of street trees to Hawkesbury City 
Council's requirements. 
 

12.2 PREPARATION 

Areas to be grassed shall be ripped along the contour to a depth of 200mm prior to topsoiling to 
provide a key for the topsoil and improve infiltration of water. Following ripping, the areas shall 
be topsoiled. 
 
On steep slopes and on other areas of high erosion hazard a rough surface shall be developed. 
A fine filth shall be acceptable only on areas of low slope. 
 
Light grading may be necessary to effect the required surface profile and shall be carried out by 
the Developer if so directed. 
 
The topsoil of areas to be grassed by turfing shall be compacted with a light roller. 
 
All weeds and the roots of all noxious weeds shall be thoroughly cleared from the site. Trees 
existing on the site shall not be disturbed other than by being trimmed as directed. 
 

12.3 GRASSING BY SEEDING 

12.3.1 Grass Seed 

The seed used shall be of the best quality available, shall have good germination characteristics 
and be true to variety. The seed shall be obtained from reputable suppliers and the Developer 
shall produce satisfactory evidence to prove the compliance. 
 
Until used, any seed in the possession of the Developer shall be stored off the ground in a cool, 
dry place and shall not be stored any longer than possible before being used. 
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Reserves, footways, embankments, fill and disturbed areas 

Seed mixture for reserves, footways, embankments, fill and disturbed area shall be: 
 
a) Spring/Summer Mix 
 Lolium perenne (Perennial Rye) 60 kg/ha * 
 Cyclodon dactylon (Couch)   
 Irrigation Hulled  30 kg/ha  
 Axonotus affanus (Carpet Grass)  30 kg/ha  * 
 Trifolium (O'Connell Sub Clover)  3 kg/ha 
 Festuca Rubra (fine Fescue) 27 kg/ha  
 150 kg/ha 

 * For drought conditions substitute Tall Fescue (15 kg/ha) for Perennial Rye (7.5 
kg/ha) and Carpet Grass (7.5 kg/ha). 

 
b) Autumn/Winter Mix 
 Lolium perenne (Perennial Rye)  90 kg/ha  
 Festuca rubra (fine Fescue)  30 kg/ha 
 Agrostis tenius (Bent)  7.5 kg/ha 
 Festuca arundinacea (Demeter Fescue) 22.5 kg/ha 
 150 kg/ha 

Seed mixture for earth drainage channels 

The following mixtures of seed shall be used on inverts and batters of drainage channels and 
inlet and outlet drains shall be: 
 
a) Spring/Summer Mix 
 Lolium perenne (Perennial Rye) 60 kg/ha 
 Festuca arundinacea (Demeter Fescue) 45 kg/ha 
 Cyclodon dactylon (Couch) Irrigation Hulled 15 kg/ha 
 Axonotus affanus (Carpet Grass) 15 kg/ha 
 Trifolium Repens (White Clover) 3 kg/ha 
 Trifolium (O'Connells Sub Clover) 4.5 kg/ha 
 Echinochloa frumentacea (Japanese Millet) 7.5 kg/ha
 150 kg/ha 
 
b) Autumn/Winter Mix 
 Lolium perenne (Perennial Rye) 90 kg/ha 
 Festuca arundinacea (Demeter Fescue) 30 kg/ha 
 Puccinellia Distans (Saltol) 15 kg/ha 
 Trifolium repens (White Clover) 3 kg/ha 
 Trifolium (O'Connells Sub Clover) 4.5 kg/ha 
 Secale cereale (Ryecorn) 7.5 kg/ha 
 150 kg/ha 
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12.4 SOWING 

When the area to be sown has been brought to a condition suitable for the sowing of grass 
seed, the seeding mixture shall be proportioned in accordance with the requirements of clause 
12.3 of this Specification. 
 
After proportioning, the various quantities of seeds shall be thoroughly mixed so that each 
variety will be uniformly distributed throughout the whole. 
 
The seed mixture then shall be uniformly distributed at the prescribed rate of application per 
hectare and unless otherwise specified, the prescribed quantity per hectare of fertiliser shall be 
distributed at the same time. 
 
After sowing, the whole of the area shall be uniformly watered. The volume of water to be 
applied at the time shall be equivalent to 10mm of rain unless weather conditions dictate 
otherwise, in which case the Certifying Authority shall determine the volume of water to be 
applied. 
 
The Developer shall take care to avoid the formation of rills on the surface by a too rapid 
application of the water. 
 
Sowing shall be carried out by the method indicated in the Documents or otherwise specified. 
 

12.5 HYDROSEEDING 

When sowing is to be carried out by hydroseeding, a hydromulching machine approved by the 
Certifying Authority shall be used to mix and spray a slurry of seed mixture, fertiliser, mulch and 
water onto the area to be grassed. Sufficient mulch material shall be contained in the slurry to 
carry and stick the seed mixture and fertiliser to the prepared surface. 
 

12.6 HYDROMULCHING 

Where hydromulching is to be undertaken a heavy covering of mulch, usually hay/straw mulch 
and an anionic bitumen emulsion, is spread with the seed. 
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12.7 CONVENTIONAL SOWING AND MULCHING WITH 
BITUMEN 

When sowing is to be carried out by conventional methods the seed and fertiliser may be 
distributed uniformly by means of a mechanical seed sower to be followed by an application of 
bitumen emulsion. 
 
No area shall be sown with seed whilst it is in such a softened state due to excessive moisture 
that it cannot support the weight of the loaded bitumen sprayer. 
 
The seeds shall be covered by 5mm of soil by means of rolling or other methods acceptable to 
the Certifying Authority. 
 
As soon as practicable after the application of the water, the area shall be sprayed with bitumen 
emulsion by means of an approved power sprayer fitted with a fixed spray bar set at the 
maximum width per row. 
 
An approved solution of slow-breaking anionic bitumen emulsion and water mixed in the ratio 
1:1 shall be used for this purpose. The application rate shall be 1.0 litre per square metre for 
general work and four litres per square metre for drainage channels subject to concentrated 
water flows. 
 
In areas where it is impracticable to utilise the fixed spray bar of the sprayer, the bitumen 
emulsion may be applied by means of an approved hand spray attached to the power sprayer. 
 
Any areas deformed and/or rutted shall be repaired and resown by the Contractor, at his 
expense, to the satisfaction of the Certifying Authority. 
 
All concrete structures shall be protected from overspray with emulsion and any surfaces 
sprayed shall be cleaned to the satisfaction of the Certifying Authority. 
 

12.8 GRASSING BY TURFING 

The sods shall be of couch grass unless otherwise specified. They shall show healthy growth 
and to be of even thickness when delivered to site. The area from which the supply of grass is 
to be obtained shall be mowed before the sods are cut. 
 
The placing of the sods shall be commenced immediately the soil has been watered and 
fertilised. 
 
On completion of the laying of the sods, they shall be compacted by watering and rolling with a 
100 to 150 kg roller. Each sod shall be butted against the previously laid sod and no gaps shall 
remain between the sods after laying. 
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Sites too steep for this compaction treatment shall be covered with a locating mesh of a type 
approved by the Certifying Authority. 
 
Immediately after the sods have been rolled, approved topsoil shall be spread to a depth of 
10mm over the whole area and thoroughly watered. 
 

12.9 FERTILISERS 

The fertiliser to be used shall be an approved Nitrogen, Phosphoric Acid, Potash compound 
starter fertiliser. 
 
Unless otherwise specified, fertiliser shall be spread at the rate of 200kg/ha for footways, 
embankments and reserves and 250kg/ha for drainage channels. 
 
Where clay panning is evident or where hard packing river loams are used, then the Certifying 
Authority may direct that Gypsum be spread at the rate of 200-500kg/ha. 
 

12.10 CARE OF GRASSED AREAS 

The Developer shall regularly care for the sown and turfed areas and shall regularly maintain 
the moisture content of the ground at a level sufficient to allow, where applicable, proper 
germination of the seed to take place, to assist the rooting of the runners and generally to 
encourage the subsequent growth of the grasses. 
 
This regular care by the Developer shall be continued throughout the currency of the 
Maintenance Period. 
 
Two months after the sowing of the grass seeds and three to four weeks after laying turf, the 
Developer shall make an application of Sulphate of Ammonia at the rate of 250kg per hectare 
which shall be well watered into the soil. 
 
The Certifying Authority may direct the Developer to defer this second application of fertiliser to 
a later date if he is of the opinion that the grass growth would benefit by such deferment. If so 
directed, the Developer shall defer the application of the fertiliser until the later date nominated 
by the Certifying Authority. 
 

12.11 MOWING 

From time to time during the currency of the Maintenance Period the Developer shall mow the 
grassed area with an approved power grass mower. The height of cut shall be nominated by the 
Certifying Authority. 
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If the Certifying Authority so directs, the Developer shall mow the grass within 48 hours of being 
so directed. 
 

12.12 ESTABLISHMENT 

A uniformly distributed dense grass cover of the specified varieties of grass shall be established 
over the whole of the area specified to be grassed so as to eliminate wind and water erosion of 
the surface. 
 
The Developer shall take all steps necessary to establish the dense grass cover and will not be 
regarded as having fully discharged obligations until such time as the required dense grass 
cover has been established. 
 

12.13 MAINTENANCE 

The Developer shall maintain the grass cover established for the period of the Maintenance 
Period. 
 
If necessary, during the period of the contract, the Developer shall take all action necessary to 
re-establish areas of grass damaged or destroyed by adverse weather conditions, fire, 
floodwaters, vandalism or any other cause. 
 
The Developer shall make good any damage that may be caused to any finished surfaces, 
fences or paved areas by his plant or trucks used during the progress of the work. 
 

12.14 STREET TREES 

Where street trees are to be provided by the Developer, the species selection and planting shall 
be in accordance with Hawkesbury City Council's Tree Management Guideline and pop 13 - 
Landscaping. 
 
Street trees are to be provided as follows: 
 

 Corner Lots - 4 trees per lot 

 Single Frontage Lots - 2 trees per lot 

 Cul-de-sac or Turning Head Lots  - 1 tree per lot 
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12.15 REVEGETATION OF BUSHLAND AREAS 

Where works are undertaken within bushland, restricted development areas or other areas as 
determined by Hawkesbury City Council, revegetation shall be carried out in accordance with 
Hawkesbury City Council's requirements and guidelines. 
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13. STREET FURNITURE 

 

13.1 STREET NAME SIGNS 

Street name signs shall be provided for all new and existing roads as required, and shall be 
erected in accordance with AS 1742.5 at locations shown on the approved plans or as directed 
by the Certifying Authority. Refer to Drawing Nos. SD80 and SD81. 
 
"No Through Roads", except  those designated "Place" or "Close", shall be provided with 
200mm blades complete with the wording "NO THROUGH ROAD". 
 

13.1.1 Sign Blades 

Signs shall be manufactured from an approved marine grade high tensile strength aluminium 
extrusion, with a pointer shaped end. 
 
The length of the signs shall not be less than 500mm or more than 750mm. 
 
The profile of the blade shall be of a typical “I” beam shape. The web shall be 2.5mm minimum 
thickness and the flanges 18mm minimum width. 
 
Street name signs shall be white on blue, Class Two (2) Engineer Grade reflective and, 
depending on location, be single or double sided. 
 
The height of the blades shall be either 150mm or 200mm light gauge blades. 
 
The letters and background shall be provided on both sides of the plate.  
 

13.1.1.1 Background 

 
The background sheeting shall be 3M Blue 3275 Class 2 Engineer Grade reflective sheeting 
bonded to the prepared extruded aluminium blades by the 3M approved method to meet AS 
1906.1, applicable for a 7 year warranty. The sheeting shall extend for the full length of the 
blade and be unspliced along its length. 
 
The minimum width of background material shall be: 
 

 170mm for 200mm blades 

 126mm for 150mm blades 
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13.1.1.2 Legend 

 
Letters shall be made from 3M White 3200 Series Class 2 material and as detailed below: 

 

 150mm light gauge blade. 
 100mm high Highway Series B Font Style lettering for street names. 
 

 200mm light gauge blade. 
 100mm high Highway Series B Font Style lettering for street names with 30mm high 

Times Bold white Class 2 supplementary text upper and lower case "No Through 
Road" suitably positioned under street name. 

 

13.1.1.3 Letter Series 

 
Highway Series B Font Style lettering for street names shall be used. 
 

13.1.1.4 Abbreviations 

 
Abbreviations for road suffixes are to be the same size and font as that used for the street 
name. Standard abbreviations to the requirements of clause 6.4 of AS 1742.5 shall be used. 
 

13.1.2 Posts 

Metal posts shall be to AS 1074 galvanised with cap, 3.25m in length with 65mm nominal bore 
and 3.6mm wall thickness. 
 
The posts shall be sunk into the ground to a depth of 600mm below the existing finished 
surface. An galvanised or mild steel locking pin shall penetrate through the post within the lean 
mix concrete zone. The pin shall be 10mm diameter x 150mm long and shall be located 300mm 
from the bottom of the post. The excavation (250mm) around the post shall be rammed and 
back filled with lean-mix concrete (proportions 1 part cement to 20 parts aggregate, by volume) 
to within 50mm of the finished ground surface. If located in the verge, the remaining 50mm shall 
be backfilled and rammed with top soil or selected excavated material free from rocks, etc. The 
surface shall be levelled and neatly trimmed. 
 
When placed in a sealed surface such as concrete, pavers etc, a "Loc-Socket" or equivalent is 
to be installed prior to placing the post. 
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13.1.3 Fixing Of Blades 

The sign blades shall be fixed at right angles to the post by mild steel brackets or cast 
aluminium brackets and secured to the post by an adequate number of galvanised nuts and 
bolts. 
 
The top of the sign blade shall be at least 5mm clear from the top of the post (excluding cap). 
 
The standard height to the underside of the sign from ground level shall be between 2.5m and 
3.0m. Where two street name signs are to be carried on a single post, they should not be 
mounted on the same horizontal plane. 
 

13.2 WARNING ,REGULATORY AND OTHER SIGNS 

Warning and Regulatory and other signs such as hazard markers, directional signs etc shall be 
provided and erected in accordance with the AS 1742 and AS 1743 at locations as shown on 
the approved drawings or as directed by the Certifying Authority. 
 

13.3 PATHWAY BARRIERS, BOLLARDS AND BICYCLE RAILS 

Galvanised metal posts painted white shall be to AS 1074, with nominal bore, shape and 
dimensions complying with the relevant standard drawing. 
 
Pathway barriers shall be placed at the ends of pedestrian access ways as per Drawing No. 
SD61. 
 
Bicycle rails shall be placed at the road end of cycleways and at road intersections as per the 
Drawing No. SD61. 
 

13.4 GUIDE POSTS AND PROTECTION FENCES 

Guide posts shall be supplied and erected in accordance with AS 1742 and RTA QA 
Specification R131 - Guideposts, at locations shown on the approved plans or as directed by 
the Certifying Authority.  The guide posts shall be painted white and be fitted with retro-reflective 
delineators.   
 
Protection fences shall be erected at locations shown on the approved plans or as directed by 
the Certifying Authority. Guard Rail shall be designed and erected in accordance with RTA 
Specification R132 - Safety Barrier Systems and RTA Road Design Guide - May 1996 Section 6 
" Safety Barriers For Roads and Bridges".  
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14. MISCELLANEOUS WORKS 

 

14.1 PAVEMENT MARKINGS AND DEVICES 

A system of clear and effective pavement markings and devices is essential for the proper 
guidance and control of vehicles and pedestrians an is to be in accordance with AS 1742.2. 
 
All linemarking is to be thermoplastic and shall be provided in accordance with AS1742.2 and as 
shown on the approved plan or as directed by the Certifying Authority.. 
 
Raised pavement markers shall be provided in accordance with AS1742.2 and as shown on the 
approved plan or as directed by the Certifying Authority. The type of RPM being either Non-
retroreflective or Retroreflective will depend on the nature of the linemarking. 
 

14.2 MAINROADS 

All works on or adjacent to Main Roads shall be constructed and inspected to the requirements 
of the Road and Traffic Authority. 
 

14.3 CLEANING UP 

Prior to the final clearance of the works, all surplus material and rubbish shall be removed and 
the whole of the site left in a clean and tidy condition. Any road pavement, footpath or kerb and 
gutter damaged or destroyed during construction shall be reinstated to a condition to the 
satisfaction of the Certifying Authority. 
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15. COMPLETION OF THE WORKS 

15.1 FINAL INSPECTION 

Prior to the final inspection being undertaken, the following information is to be provided to the 
Certifying Authority: 
 

 Work-As-Executed Plans. Refer to Section 15.2. 

 All Geotech information such as density tests. 

 All other Certificates relating to the construction works or as requested by the 
Certifying Authority. Refer to Section 15.2. 

 

15.2 WORK-AS-EXECUTED PLANS 

Following the completion of engineering works in a subdivision or development, Work-As-
Executed plans are required to be prepared by a Registered Surveyor and the Consultant  and 
forwarded to the Certifying Authority prior to the Final Inspection. The Work-as-Executed plan is 
to be undertaken on a copy of the approved plan. 
 
The Work-As-Executed plans should include the following: 
 

 Certification that all works including pavement depths have been completed generally 
in accordance with the approved plans. 

 Levels taken at all pavement layers including the sub-grade. 

 Certification that all pipes and drainage structures are located within proposed 
drainage easements. 

 Certification of works on private property based on information originally submitted on 
approved plan. 

 Any departures from the approved plans. 

 Any additional work that has been undertaken. 

 Stripped and finished levels.  

 Length of lintels and pit types shown on plan and long sections. 

 Location of all service conduits. 

 Location of flushing points and subsoil drains. 

 Location of start and end of construction. 
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 Top of kerb levels shown on cross sections and kerb return details. 

 Footpath levels at boundary shown on cross sections. 

 Road centreline levels shown on long and cross sections. 

 Invert of pipes at pits and pit surface levels. 

 Certification for any structural works. 

 Location of gutter crossings. 

 Width of road and footpath at regular intervals. 

 Location and details of Permanent Marks (PM's) and State Survey Marks (SSM's). 

 Top and toe of batter levels. 

 Certification of the plan by a Registered Surveyor and Consultant where necessary, 
having the following note on every sheet: 

 
"I certify that: 

 
1. All construction has been carried out in accordance with the attached 

engineering plans and the specification and with regard to location and 
level, is as shown ticked in red ink or with variations shown in red ink 
thereon. 

 
2. All drainage works are  situated within drainage easements and/or 

reserves as shown on the Deposited Plan. 
 

3. All construction within private land has appropriate easement, right of 
way or like restriction over the whole of the structure. 

 
 

Date………………………… Signed……………………………….……………… 
  Registered Surveyor". 
 

15.3 DEFECTS LIABILITY PERIOD 

 

15.3.1 Maintenance 

It shall be the responsibility of the Developer to maintain the works until Council has released 
the final plan of subdivision.  For building works it shall be the responsibility of the Developer to 
maintain the works until final inspection of the works by the Certifying Authority or final 
clearance of the works whichever is the later. 
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15.3.2 Description 

The Defects Liability Period shall have a duration of six (6) months. 
 
At any time during the Defects Liability Period, the Certifying Authority or Council may direct the 
Developer to rectify any defects, which become evident within the constructed works. 
 

15.3.3 Subdivisions 

The Defects Liability Period shall commence from the release of the final plan of subdivision. 
 
Prior to the release of the final plan of subdivision a maintenance bond in the form of a bank 
guarantee or cash security representing 5% of the total cost of the subdivision works, with a 
minimum amount of $5,000, is to be lodged with Council. 
 

15.3.4 All Other Developments 

The Defects Liability Period shall commence from the date of the final clearance by the 
Certifying Authority. 
 
A maintenance bond shall be assessed and lodged with Council prior to the final clearance. 
 

15.4 BONDING 

15.4.1 General 

Where works cannot be carried out immediately for reasons beyond the Developer’s control, or 
where the Developer wishes to delay the works and submits good reasons therefore, the 
Council may accept a bank guarantee, together with an appropriate deed of agreement 
prepared by Council’s Solicitor, or a cash security to allow deferral of the works (particularly in 
respect to minor works).  Bonding fees and all Council costs to be met by the Developer. 
 
Bond amounts shall be provided upon request. 
 

15.4.2 A.C. Sealing 

Developers shall lodge a bond to cover the cost of the final 25mm/50mm layer of Asphaltic 
Concrete (A.C.).   
 
Works cannot commence until a minimum of 75% of the blocks are fully developed. 
 

____________________________________________________________________________________________________CONSTRUCTION 

E–95 



PART II 
____________________________________________________________________________________ hawkesbury development control plan 

During this time the Developer is responsible for maintenance of the sealed surface. Any failure 
on his behalf may lead to call-up of all or part of the security to enable remedial works to be 
undertaken by Council.  Alternatively provide a two coat seal (14/10) in lieu of the single coat 
seal as outlined in Section 8.3. 
 

15.4.3 Path Paving 

Path paving construction shall be deferred for a period following practical completion of the 
roadworks. 
 
The option available to the Developer is to Bond the Works, by lodging an appropriate security 
with a Deed of Agreement. Works cannot commence until a minimum of 75% of the blocks are 
fully developed. 
 

15.4.4 Maintenance 

Prior to the release of the Final Plan of Subdivision, a Bank Guarantee or Cash Security,  
representing 5% of the total cost of the subdivision works, with a minimum amount of $5,000, is 
to be lodged with Council. This is to provide for the satisfactory performance of works and the 
replacement of any failed or unsatisfactory work and any repairs required, inclusive of the 
maintenance of any traffic control facilities. 
 
The bond will be held by the Council for a period of at least six (6) months from the date of 
subdivision certificate or compliance certificate for that portion of works. During this time the 
Developer is responsible for maintenance of the works. Any failure on his behalf may lead to 
call-up of all or part of the security to enable remedial works to be undertaken by Council. 
 
Upon satisfactory completion of this Maintenance period, the Bank Guarantor Cash Security, or 
any amount remaining, will be refunded to the Developer. 
 

15.5 CONTRIBUTIONS / MONETARY PAYMENT 

Contributions and/or monetary payments for certain outstanding items must be lodged prior to 
release of the subdivision certificate as detailed in the Development Consent. Council may 
accept a contribution covering the cost of minor works.  Subsequently, the work will be carried 
out by Council as soon as practical, as staff and finances permit, but no guarantee is given that 
the work will be completed prior to sale or development of the land. 
 

15.5.1 A.C. Sealing 

Developers shall lodge a cash payment to cover the cost of the final 25mm/50mm  layer of 
Asphaltic Concrete (A.C.) following installation of services by the various authorities. Such 
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payment is assessed by Council after submission of Work-As-Executed plans and is based on 
Council's current construction rates. 
 
However a two coat seal (14/10) is required in lieu of a single coat seal as outlined in Section 
8.3 to protect the pavement. 
 

15.5.2 Path Paving 

A cash contribution may be lodged as an alternative to the bonding of these works. Council will 
use the monies for the construction of paths at a later, appropriate time. 
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1. LIST OF STANDARD DRAWINGS 

The following standard drawings are referenced throughout this document.  All civil works to be 
undertaken shall be designed and constructed in accordance with these drawings. 
 
Drawing 
Number 

Description 

Road Construction, Kerb and Gutter 
  

SD1 Typical Rural Road Cross Section 
  

SD2 Typical Urban Road Cross Section 
  

SD3 Subsoil Drainage Detail 
  

SD4 Sheet 1 Standard Kerb and Gutter Profiles 

 Sheet 2 Standard Kerb and Gutter Profiles 
  

SD5 Sheet 1 Standard Dish Crossing for Kerb Returns 

 Sheet 2 Standard Dish Crossing for Kerb Returns 
  

SD6 Standard Infill Kerb and Gutter and Shoulder Works 
  

SD7 Typical Turning Areas for Rural and Residential Accessways and Cul-de-sacs (Residential) 
  

SD8 Fixing Kerb to Existing Pavement 
  

SD9 Sheet 1 Concrete Joint and Layout Details for Accessways and Thresholds 

 Sheet 2 Concrete Joint and Layout Details for Accessways and Thresholds 

 Sheet 3 Concrete Joint and Layout Details for Accessways and Thresholds 
  

SD10 Sheet 1 Wombat Crossings - 10 to 11m wide Carriageway Raised Threshold with Centre Island 

 Sheet 2 Wombat Crossings - 10 to 11m wide Carriageway Flush Threshold with Centre Island 
  

SD11 Sheet 1Wombat Crossings - 12 to 13m wide Carriageway Raised Threshold with Centre Island 

 Sheet 2 Wombat Crossings - 12 to 13m wide Carriageway Flush Threshold with Centre Island 
  

SD12 Sheet 1 Wombat Crossing- All Roads - Raised Threshold Signposting and Linemarking 
 Sheet 2 Wombat Crossing- All Roads - Flush Threshold Signposting and Linemarking 

 Sheet 3 Wombat Crossing- All Roads - Special Details 
  

SD13 Typical Speed Hump Profile - Watts Profile 
  

SD14 Typical Indented Bus Bay Detail 
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Drawing 
Number 

Description 

SD15 Sheet 1 Segmented Paving for Roads 

 Sheet 2 Segmented Paving for Roads 
 

Drainage 
  

SD30 Sheet 1 Standard Grated Gully Pit  

 Sheet 2 Standard Grated Gully Pit (Multi Grated Sag Pit) 

 Sheet 3 Standard Grated Gully Pit (Saddle Type) 
  

SD31 Standard Grated Surface Inlet Pits 
  

SD32 Standard Junction Pit Detail 
  

SD33 Sheet 1 Standard Gully Pit for Type SF Kerb 

 Sheet 2 Standard Gully Pit for Type SF Kerb 

 Sheet 3 Standard Gully Pit for Type SF Kerb 
  

SD34 Standard Flush Grated Surface Inlet Pit for Type SC Kerb 
  

SD35 Reinforced Detail for Pits 
  

SD37 Sheet 1 Concrete Headwalls for Single Pipe Culverts 

 Sheet 2 Concrete Headwalls for Double Pipe Culverts 

 Sheet 3 Concrete Headwalls for Triple Pipe Culverts 
  

SD38 Bulkhead Detail for Stormwater Drainage Trenches 
  

SD39 Kerb Roofwater Outlet Connection 
  

SD41 Standard Step Iron Detail for Stormwater Pits 
  

SD42 Concrete Cradle Support 
  

SD43 Typical Open Drainage Channel 
  

SD44 Sheet 1 Pedestrian Pathway - Overland Flow Path Type 1 

 Sheet 2 Pedestrian Pathway - Overland Flow Path Type 2 

 Sheet 3 Non-Pedestrian Overland Flow Path Type 1 

 Sheet 4 Non-Pedestrian Overland Flow Path Type 2 

 Sheet 5 Footpath Treatment for Overland Flowpaths 
  

SD45 Flood Warning Sign 
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Drawing 
Number 

Description 

Footpaths, Driveways and Private Access 
  

SD60 Vehicular Crossing for High and Low Level Access 
  

SD61 Sheet 1 Standard Footpath and Cycleway Details - Joint Detail 

 Sheet 2 Standard Footpath and Cycleway Details - Handrail Detail 

 Sheet 3 Standard Footpath and Cycleway Details - Pedestrian Pathway Barrier 
  

SD62 Standard Pram Ramp Crossing  
  

SD63 Pathway Steps 
  

SD64 Footpath Treatment for Overland Flow Pathways 
  

SD65 Sheet 1 Segmental Footpaving 
 Sheet 2 Segmental Footpavings 
  

SD66 Concrete Drive Slab Detail 
  

SD67 Pavers Driveway Detail 
  

SD68 Layback Crossing Detail 
  

SD69 Piped Vehicular Crossing 
  

SD70 Prohibited Location of Driveways 
 

Signage and Street Furniture 
  

SD80 Standard Street Sign 
  

SD81 Standard Street Sign Locations 
  

SD82 Street Tree Planting Detail 
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1. GENERAL SUBMISSION PROCEDURES AND 
REQUIREMENTS 

1.1 APPROVALS PROCESS 

In December 1997 amendments to the Environmental Planning and Assessment Act were 
passed by the NSW Parliament.  These amendments introduced two new categories of 
development into the development approvals system in New South Wales being “exempt” and 
“complying” development. 
 
“Exempt development” is minor development where there will be no need to seek any approval 
from Council, provided that certain preset standards are met. 
 
“Complying development” is routine development, which may be certified in its entirety as 
complying with predetermined standards and policies that will ensure minimum environmental 
impact.  That is to say, the traditional approval of Council will not be required and proponents 
will be able to obtain a complying development certificate either from Council or an outside 
accredited certifier in order to proceed with development. 
 
If development does not meet any of the predetermined standards, it will not constitute exempt 
or complying development and will therefore require development consent from Council. 
 
For the purposes of complying development, the certifying authority is a person authorised 
under Section 85A of the Environmental Planning and Assessment Act to issue certificates for 
complying development.  This person may be Council or an accredited certifier. 
 
An accredited certifier is a person who is accredited under Section 109T of the Environmental 
Planning and Assessment Act to certify complying development. 
 

1.2 DEFINITIONS 

 The certifying authority refers to either Council or an accredited certifier. 

 Engineer refers to the Director; Asset Services and Recreation, or his appointed 
representative. 

 Council refers to persons in Council responsible for approving development. 

 The consent authority is Council as it applies non complying development. 

 The Developer refers to the owner or a nominated person with authority to make 
decisions, usually the Project Manager. 

 The Contractor is those engaged by the Developer to carry out work for the Developer 
to Council's requirements. 

________________________________________________________________________________________________________________________DESIGN 
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 "Approved" refers to any materials or treatments determined to be suitable by either 
the consent or certifying authority. 

 
On all subdivisions and developments the owner or developer must nominate a specific person 
to act as Project Manager for the entire project. This person must be readily available and have 
sufficient authority and ability to discuss and resolve any operational problems that occur during 
the development. 
 

1.3 PROCESS FOR THE DEVELOPER 

When a development certificate or consent has been granted the Developer should: 

 Read the certificate or consent - where you are unsure of the meaning or extent of any 
condition contact the Consent Authority or Certifying Authority and seek clarification 
(Consent No./File No. will assist in your enquiries). 

 Engage an Engineering Consultant/Project Manager - satisfy yourself that the 
consultant has the required expertise. 

 Give the Consultant a copy of the whole certificate or consent, together with any 
approved plans or other documents. 

 Let the Consultant work for you - the Certifier will have only one contact with whom 
correspondence relating to the technical aspect of the development will be exchanged. 

 The Consultant prepares the Engineering Plans - your Consultant should arrange 
survey and engineering designs that will fulfil the conditions of the certificate or 
consent. 

 Lodge the Engineering Plans and Assessment Fee together with any other 
documents/information required to satisfy the conditions of the certificate or consent - 
The Certifying Authority will check the engineering plans to ensure compliance with 
conditions of consent and other Council requirements. 

 Consultant advised of Amendments required to the Engineering Plan, and any other 
outstanding items required prior to the release of the approved engineering plans. 

 Approval of the Construction Certificate - when the Certifying Authority is satisfied that 
the engineering plans will enable work to be constructed with a minimum of field 
supervision a Construction Certificate is issued in accordance with the consent 
conditions. 

 Construction - the Consultant will engage a Contractor to carry out the works in 
accordance with the approved plans, conditions of consent and Council's Civil Works 
Specification Part 2 Construction. 

 Inspecting the Works - inspections required for road and drainage works that will 
become Council's asset shall be in accordance with Council's Civil Works 
Specification Part 2 Construction. 

DESIGN ________________________________________________________________________________________________________________________ 

E–2 



  PART I 
hawkesbury development control plan ____________________________________________________________________________________  

 Lodge the Works-As-Executed, together with any compliance certificates, prior to 
requesting the final inspection. 

 Final Inspection – the Certifying Authority is to be requested to inspect the works when 
the Developer believes that all works are complete. The Developer will be advised of 
any defects required to be rectified. The Certifying Authority is to be advised when all 
the defects have been rectified to carry out the final inspection. 

 Check the Conditions of Consent - ensure that all conditions of consent have been 
complied with prior to the issue of the Subdivision Certificate (Linen Plan) in the case 
of subdivisions or issue of the Occupation Certificate in other cases. 

 Lodge the Final Plan of Subdivision - Council will not accept the final plan of 
subdivision and accompanying legal documents until all conditions of consent have 
generally been complied with. 

 Release of the Final Plan of Subdivision - when all conditions have been complied 
with, including payment of all fees and contributions the documents will be prepared 
for signature. The documents will then be sent for signature and the Developer will be 
contacted when they are ready to be picked up. 

 Liability Period - the liability period shall be in accordance with Council's Civil Works 
Specification Part 2 Construction for all civil works becoming (or existing as) a Council 
asset. 

 

1.4 ENGINEERING SURVEY 

The engineering survey shall be carried out using the MGA co-ordinate reference system and 
all levels shall be on Australian Height Datum (A.H.D.).  The Engineer’s approval shall be 
obtained if another datum is to be adopted. 
 
The survey shall accurately show the existing conditions including topography, flora, fauna 
habitats, archaeological sites and existing man made features to facilitate the best possible 
design and construction of works consistent with minimum interference to the existing amenity 
of the area. 
 
Bench Marks shall be established at intervals not greater than 600 metres and are to be placed 
where they will not be disturbed. 
  

1.5 ENGINEERING DRAWINGS 

Engineering Drawings shall be submitted in quadruplicate, with an application for Construction 
Certificate and the appropriate fees, by the Consultant. Two (2) sets of approved plans will be 
returned to the Consultant with a Construction Certificate.  It is suggested that two (2) sets of 
plans be submitted for an initial check by the certifying authority, followed by the submission of 
the full four (4) sets upon completion of any amendments. 
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The preparation of engineering drawings for developments and subdivisions shall be carried out 
in accordance with Section 2 - Engineering Drawings. 
 
The civil engineering drawings will be checked by the certifying authority for compliance with 
these guidelines. It is the responsibility of the Consultant to ensure that the designs, calculations 
and specifications comply with Consent Conditions, Engineering Guidelines, relevant Australian 
Standards and other Council Codes. Approval of the drawings does not relieve the Developer 
from rectifying any errors or omissions which become evident during construction or the liability 
period. 
 

1.6 PERSONS QUALIFIED 

Engineering design plans shall be prepared to Council's standards by a person holding 
qualifications acceptable for Corporate Membership of the Institution of Engineers, Australia, 
preferably with NPER registration, or equivalent qualifications acceptable for membership of the 
Institution of Surveyors, Australia. 
 
Design plans may be accepted from other persons where appropriate experience and expertise 
is demonstrated. 
 

1.7 CONSULTATION 

The Consultant and Developer are encouraged to consult with Council and other relevant 
authorities during the preparation of design plans. 
 

1.8 INSPECTION OF WORKS 

The whole of the works that will become Council's asset, which the Developer is required to 
carry out in respect of a development shall be inspected in accordance with Council's Civil 
Works Specification Part 2 Construction. 
 

1.9 ENVIRONMENTAL AND VEGETATION PROTECTION 

The works shall be designed to minimise the adverse impacts on the environment and to 
maximise the positive benefits of the works to the environment. 
 
Council requires the preservation of trees in accordance with Council's Tree Preservation Order 
which prohibits the ringbarking, cutting down, topping, lopping or wilful destruction of trees 
except with the prior approval of Council. All trees to be retained are to be protected by paraweb 
or similar fencing, firmly staked at the dripline of the tree or a minimum of four (4) metres from 
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the trunk of the tree whichever is the greater. This fencing is to be erected prior to the 
commencement of any site works and is to be maintained in position for the duration of the 
works. The area within the dripline of the tree should not be used for the stockpiling of new or 
demolition material, nor for vehicular or pedestrian convenience or uses that would compact the 
soil in this area. 
 
Developments which contain any trees are required to provide a detailed plan of the trees to be 
retained and clearly defining any trees proposed for removal in accordance with Council's 
policies. 
 

1.10 STREET TREES 

Street trees and tree guards shall be provided in accordance with Section 6.5.8. 
 

1.11 EROSION AND SEDIMENTATION CONTROL 

All developments, where the site is disturbed, shall provide Erosion and Sedimentation Control 
in accordance with the requirements of the Department of Housing guidelines, Department of 
Land and Water Conservation, the Environmental Protection Authority and Council (refer 
Section 5). 
 
Design plans shall be in accordance with the Council's Civil Works Specification Part 2 
Construction. 
 

1.12 ENGINEERING FEES 

Engineering fees are payable to Council.  The fees and charges will be in accordance with 
those adopted in Council’s Management Plan.  
 
Where a private certifier is selected by the Developer, then its fees and charges will be 
negotiated between the two parties. 
 
The timing of payment of fees and charges to Council is detailed in Table 1.1. 
 

TABLE 1.1 ENGINEERING FEES FOR SUBDIVISIONS AND DEVELOPMENTS 

Engineering plan assessment fee Paid at lodgement of application for construction 
certificate 

Inspection Fee for Road, Drainage and other Civil 
Works 

Paid prior to commencement of works 

Bond assessment fee Paid prior to assessment of bond 
Issue of subdivision certificate fee Paid with application for subdivision certificate 
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2. ENGINEERING DESIGN DRAWINGS 

 

2.1 SCOPE 

This section of the Civil Works Specification sets out Council's general requirements for the 
preparation of Engineering Drawings. 
 

2.2 GENERAL REQUIREMENTS 

All engineering drawings are to address all relevant conditions of consent. Drawings are to be 
submitted on standard size drawing sheets, stapled and bound. 
 
Four (4) full sets of the engineering drawings are to be submitted and two (2) stamped sets will 
be returned with the Construction Certificate. 
 

2.3 PLAN CONTENT 

2.3.1 Title Blocks 

All engineering drawings submitted to Council for approval are to have a title block showing the 
following: 

 Developers Name. 

 Consultants Name, Address, Phone No. and Contact Name. 

 Drawing Number, Sheet Number and Amendment Number. 

 Schedule showing Date and Nature of Amendments. 

 Site Address, including Lot and Deposited Plan (DP) Number. 

 Council's File Reference. 

 Stage Number. 

 Drawing Title. 

 Scale with Scale Bar. 

 Signature of Authorised Person . 

 Datum Used. 

 Date of Drawing. 
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2.3.2 Title Sheet 

The location of the Development shall be identified by lot, DP, street name and suburb and by 
clearly marking the site on a Locality Plan. 
 
A layout plan shall be provided showing the layout of roads, road numbers, allotment layout 
(with lot numbers as per the approved plan of subdivision), Bench Marks (to A.H.D.) and North 
Point. The origin, nature and value of the datum used to establish the bench marks is to be 
indicated, e.g. Permanent Mark or State Survey Mark and number. Where the plan shows 
layouts for past or future stages, a bold and clearly defined stage border is to be shown. For 
small developments, where all of these details can be shown on the detail plan, the layout plan 
may be omitted. 
 
The title sheet should also include construction notes and an index of the sheets provided in the 
set of drawings. 
 

2.3.3 Road and Drainage Drawings 

Plans for Road and Drainage works shall be presented to Council generally in the following 
format: 

 Title Sheet. 

 Detail Plan(s). 

 Road Longitudinal Section(s). 

 Typical Road Cross Section(s). 

 Road Cross Sections. 

 Kerb Return Details. 

 Traffic Calming Devices, Pathways and Other Miscellaneous Road Details. 

 Drainage Catchment Plan. 

 Drainage Longitudinal Section(s). 

 Drainage Calculations. 

 Other Drainage Details. 

 Erosion and Sediment Control Plan. 

 Traffic Management Plan. 
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2.3.4 On-Site Stormwater Detention Drawings 

Engineering drawings showing on-site stormwater detention details for developments shall 
generally include the following : 

 Catchment Plan showing contours, area of site affected and area of site not collected. 

 Drainage design summary details. 

 Calculations to confirm volumes and pipe sizes, and details of any software used. 

 Detail Plan and sections (see Section 2.3.14). 

 Design Levels for top water/overflow; inverts of all drainage pits, pipelines and storage 
areas; overflow weir; centreline of orifice; surface of all drainage pits; and surfaces 
designed to detain and direct stormwater. 

 Dimensions of storage areas, drainage pits, overflow weirs, orifice size, maximum 
head, high early discharge head and depth of storage. 

 

2.3.5 Detail Plan 

Prior to any layout design all physical features that may affect construction are to be located, 
levelled and plotted on the plan. These include but shall not be limited to: 

 North point. 

 Lot details, including numbers, easements and any road widenings. 

 Existing contours extending beyond the boundary of the site for a distance sufficient to 
show any constraints. 

 Existing natural features including trees, water courses, ditches, dams, mounds, etc. - 
these details are not to be limited to the site and are to include any feature which has 
an impact on the development. 

 Rock outcrops (including cliffs, caves etc). 

 The canopy spread of individual trees 0.3m diameter and larger measured 1.0m 
above the ground unless the tree forms part of a group planting, in which case show 
the group canopy spread. 

 Watercourses, ponds, springs etc. 

 Contours generally at 0.5m intervals or as the terrain dictates. 

 Top and bottom of banks. 

 Existing constructed features including fences, kerb & gutter, pipes, pits. headwalls, 
road pavements, buildings, road furniture, etc.- these details are not to be limited to 
the site and are to include any feature which has an impact on the development. 

 Existing services including sewer, water, telephone, gas, electricity, etc., together with 
all associated pits, poles and other structures. 
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 Road centrelines showing chainages, bearings, and intersection points. Pavement and 
footpath widths. 

 Curve information including tangent point chainages, radii, arc and chord lengths, 
superelevation (if applicable). 

 Edge of pavement where no kerb is constructed. Kerb return numbers. 

 Location of proposed gutter crossings, footpaving, cycleways, pedestrian ramps and 
any required access driveways including adjustments to existing driveways. 

 Drainage pits including chainage, lintel length and pit number. Pipeline locations 
including pipe size, type and class. 

 Cut and fill areas clearly identifying depths and final levels. 

 Stormwater quality control measures. 

 Extent of proposed works. 

 Street furniture. 

 Linemarking. 
 

2.3.6 Road Long Section(s) 

Road long section(s) should include the following: 

 Road Number or Name. 

 Centreline chainage. 

 Existing centreline surface level. 

 Design centreline level (seal level). 

 Design grades. 

 Length of vertical curves. 

 Chainage and levels at grade intersection points and vertical curve tangent points. 

 Extended levels and grading to depict future works and/or match to existing roads. 

 Drainage and services conduits showing levels where they intersect the road 
centreline. 

 Where half road or shoulder construction is required, existing and design kerb 
longitudinal sections shall be shown for both sides of the road. 

 

2.3.7 Road Cross Sections 

A cross section for each centreline chainage (typically 15.0 metre intervals), with additional 
cross sections as required, should include the following: 
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 Road Number or Name. 

 Centreline chainage. 

 Existing surface levels, extending beyond any proposed batters. 

 Design surface levels. 

 Offset distances to centreline. 

 Crossfalls, batter slopes and dimensions. 

 Drainage and services as per Section 2.3.6. 
 

2.3.8 Typical Road Cross Section(s) 

The relevant typical cross sections shall be provided on each of the road long section sheets. 
Where typical cross sections are provided separately to the road cross sections, general details 
shall comply with Section 2.3.7.  The additional detail for a typical road cross section should 
include the following: 

 Road reserve width (existing and proposed). 

 Road width between face of kerbs or where no kerb is constructed pavement and 
shoulder widths. 

 Location and width of any proposed concrete footpaving or cycle paths. 

 Kerb and gutter type or table drain details. 

 Grades/slopes of pavements, footpaths and batters, with offsets to changes of grade. 

 Type and thickness of surfacing. 

 Thickness of pavement layers, using Council's minimum pavement thicknesses and a 
note advising that pavement thicknesses shall be designed in accordance with 
Section 7. 

 Traffic loading in accordance with Section 6.3.7. 
 

2.3.9 Kerb Return Details 

Plans showing kerb returns at intersections, junctions and turning heads should include the 
following: 

 Design kerb levels at tangent points, quarter points, high and low points, and wherever 
necessary to ensure accurate construction.  

 Contours for pavement design.  

 Kerb or table drain radius.  

 Long Section along top of kerb or invert of table drain.  

 Kerb return numbers.  
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 Kerb chainage and where appropriate centreline chainage. 

 Instantaneous kerb grades at tangent points. 
 
Cul-de-sac head details shall be provided generally in accordance with the abovementioned 
requirements. 
 

2.3.10 Traffic Calming Devices, Pathways and Other 
Miscellaneous Road Details 

Plans showing traffic calming devices should show design levels, design contours, signposting 
and line marking. Pathway and other miscellaneous road details should be shown clearly on 
typical sections. 
 

2.3.11 Drainage Catchment Plan 

A plan showing all internal and external catchments effecting the development and their 
breakdown into sub-catchments should include the following: 

 Road numbers or names. 

 Existing and proposed property and road boundaries. 

 All catchments / sub-catchments labelled according to the drainage calculation sheet. 

 Catchment / sub-catchment boundaries indicated by a bold line. 

 Proposed / existing contours at a suitable interval. 

 Direction of waterflow along the flow paths of the longest times of concentration. 

 Any features that may effect catchment boundaries. 

 Drainage lines and pit numbers. 

 Areas of all catchments / sub-catchments. 
 

2.3.12 Drainage Calculations 

A comprehensive drainage calculation table shall be provided complete with all hydrological and 
hydraulic data as detailed in Section 8 - Drainage Design. 
 

2.3.13 Drainage Longitudinal Section(s) 

A longitudinal section of each drainage pipeline is to be shown including the following 
information on each: 

 Chainages.  
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 Existing and design surface levels. 

 Design invert levels.  

 Drainage structures (including numbering, pit type, lintel size, headwall details).  

 Drainage line numbers.  

 Grade, diameter, class and material of each pipe section.  

 Services conduits as per Section 2.3.6. 

 Hydraulic grade lines and levels.  

 Pipe flows and capacities. 

 A blank row for the insertion of work as executed details at a later date. 
 

2.3.14 Other Drainage Details 

Details of the following are to be provided on a drainage detail plan where not shown on the 
roadworks detail plan: 
 

 Details of pipe junctions.  

 Full details, including reinforcing, of non standard structures.  

 Invert levels, surface levels and locations of all drainage structures.  

 Pipe details.  

 Pit schedule showing size, type, lintel and grate size. 
 
Where open drains are designed additional details shall be provided including the following: 

 Cross sections (usually 15.0 metre intervals).  

 Details of drop structures, energy dissipaters, etc. (plan and sectional views). 

 Lining or grassing details. 
 
Where detention basins or water quality control devices are required, full construction details 
shall be provided including the following: 

 Plan view. 

 Sectional views. 

 Details of basin wall construction (including stabilisation methods). 

 Details of outlet structures.  

 Extent of storage.  

 Maximum storage level.  
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 Extent and nature of any landscaping. 
 

2.3.15 Erosion and Sedimentation Control Plan 

A plan shall be provided showing relevant site characteristics and design criteria of erosion and 
sediment controls in accordance with the “Blue Book” (refer Section 5) and should include the 
following: 

 Locality of the site, north point and scale. 

 Existing and design contours. 

 Existing site drainage and vegetation.  

 Staging of works. 

 Limit of clearing, grading and filling.  

 Extent of works including cut/fill and roadworks. 

 Grades / slopes of site.  

 Critical natural areas (natural watercourses, swamps, cliffs, etc.). 

 Location of topsoil stockpiles, roads and all impervious surfaces.  

 Distance to nearest natural watercourse or drainage line.  

 Catchment area boundaries.  

 Sediment basin calculations. 

 Location of any fuel storage areas. 

 Erosion and sediment controls, including diversions of uncontaminated runoff. 

 Construction / revegetation notes.  

 Outline of program for maintenance of erosion and sediment controls.  

 Temporary construction exits. 

 Site rehabilitation proposals. 

 Delineation of traffic and work exclusion zones. 

 Geotechnical data to justify design parameters and assumptions. 

 Potential for saline groundwater intrusions. 
 

2.3.16 Traffic Management Plan 

A plan shall be provided showing traffic control measures for each stage of a proposed 
development and should include the following: 
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 The total area of works showing all existing adjacent features affected by traffic 
management proposals. 

 Delineation of temporary traffic paths.  

 Position of warning devices.  

 After hours traffic arrangements. 

 Instructions for the installation, operation, between stage rearrangements, and 
removal of traffic control devices. 

 Identification of the various construction stages resulting in changed provisions for 
both pedestrian and vehicular traffic. 

 A separate plan for each of these stages of construction detailing signposting, 
barricading, pavement marking, temporary works etc as necessary. 

 Any need for reduction of vehicle speed. This may be carried out through liaison with 
the local Roads and Traffic Authority (RTA) Branch or Depot and if successful the 
installation of reduced speed advisory signs. 

 Part or full road closure through liaison with Council, the RTA and the Traffic 
Committee as  appropriate. All works are to be in accordance with AS 1742.3and the 
RTA manual “Traffic Control at Work Sites”. 

 The provision of adequate lead time prior to construction to ensure that the required 
signage is available. 

 
The Traffic Management Plan may be altered at anytime, prior to or during construction by the 
certifying authority where considered necessary. 
 
No works will be permitted prior to the installation of all traffic management controls in 
accordance with the certificate and consent plan and conditions and any required modifications 
by the certifying authority. 
 

2.3.17 Site Regrading Plans 

Where the existing surface level will be raised or lowered in conjunction with subdivision or 
development works, other than nominal topsoiling, a site regrading plan shall be included with 
the Engineering Drawings. 
 
The site regrading plan shall include the following: 

 Road numbers and road names.  

 Road reserve boundaries. 

 Allotment layout, including easements and lots numbered in accordance with the final 
plan of subdivision. 

 Extent of cut/fill. 
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 Cut/fill area hatched, and hatching shown in a legend.  

 Existing and proposed or design contours, including existing and design spot levels in 
appropriate locations. 

 The location and type of all proposed retaining structures. 

 Cross sections of all regraded areas. 

 

2.4 SHEET SIZES 

Sheet sizes should not be mixed within the same drawing set and shall be limited to the 
following: 

 A1 - 841 x 594 - Road and Drainage Works 

 A2 - 594 x 420 - Road and Drainage Works, Minor Engineering Details 

 A3 - 420 x 297 - Minor Engineering Details 

 A4 - 297 x 210 - Minor Engineering Details 
 
The certifying authority will provide the required drawing size for other works following a request 
for the information from the Developer. 
 

2.5 SCALES 

The following scales are suggested for particular uses but may be varied with the approval of 
certifying authority: 
 

 Engineering Detail Plan  - 1:1000 or 1:500. 

 Longitudinal Section  - 1:1000 or 1:500  (Horizontal) 
  1:100 or 1:50  (Vertical) 

 Cross Section  - 1:100 

 Intersection Details  - 1:250, 1:200, or 1:100 

 Layout Plan  - 1:500, 1:1000, 1:2000 or 1:4000 

 Catchment Plan  - 1:500, 1:1000, 1:2000 or 1:4000 

 Locality Plan  - 1:500, 1:1000, 1:2000 or 1:4000 
 
Plan scales should be selected to allow an appropriate level of detail to be displayed in a clear 
fashion. 
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2.6 DIMENSIONS 

Linear dimensions on all engineering plans shall be in metres, with the exception of detail plans 
which may be in millimetres. Methods of dimensioning will be in accordance with the current 
Australian Standard. 
 
Chainage shall be expressed to the nearest 0.0lm, levels shall be reduced to Australian Height 
Datum (AHD) and expressed to the nearest 0.01m (except Bench Marks, PM's and SSM's 
which will be expressed to the nearest 0.00lm). 
 

2.7 ENVIRONMENTAL 

These plans shall show kerblines, drainage, sewer and any other civil infrastructure that will 
require disturbance to the natural environment. These plans shall show "NO GO AREAS" and 
proposed fencelines and types to ensure there is no disturbance outside the construction 
corridors. Other details to be included are specified in Section 3.  These details may be shown 
on the plan sheets if clarity permits, otherwise schedules should be attached to outline the 
proposed protection measures. 
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3. ENVIRONMENTAL PROTECTION 

3.1 INTRODUCTION 

Environmental protection requirements apply to the design of all engineering works which will 
disturb the soil surface, vegetation (including grasses, shrubs, trees), fauna habitat, air quality, 
noise levels, visual amenity, horticultural features, relic or material evidence of settlement, etc. 
covered by the Heritage Act 1977 or native vegetation and critical habitat under the Threatened 
Species Conservation Act 1995. 
 
It is Council policy to conserve native vegetation, flora and fauna (terrestrial and aquatic), 
minimise noise and dust to acceptable levels, minimise damage to trees and to control sediment 
runoff in all new developments.  
 

3.2 DEVELOPER RESPONSIBILITIES 

In the design of any works, the Developer and the Consultant have a responsibility to protect 
the environment.  Issues which may affect the engineering design of a subdivision or 
development are outlined below. 
 
Items of the built or natural environment which have conservation significance are protected by 
Acts of Parliament, State Environmental Planning Policies and State Regional Environmental 
Plans.  A full listing of these plans and policies is given in Chapter 1 of the Hawkesbury DCP. 
 
Where a known item or site is affected by or adjacent to a development, specific measures 
should be incorporated into the design to minimise any impacts. These must be strictly adhered 
to or severe penalties (fines or imprisonment or both) may result from action under the Heritage 
Act, the Environmental Planning and Assessment Act, and the National Parks and Wildlife Act. 
 
For the purposes of the Heritage Act a relic is any object or material evidence of settlement of 
the area which is 50 or more years old, but specifically excluding Aboriginal relics. 
 
The Developer shall ensure that the works are designed to conform to the Protection of the 
Environment Operations Act, 1997 which is administered by the Environment Protection 
Authority.  Severe penalties are imposed for contravening this legislation which deals with 
water, noise and air pollution. 
 
Drainage works shall be designed to ensure that flows and discharges are adequately 
controlled to avoid adverse impacts on downstream creek bank stability and flood behaviour, 
ecological features and property.  Also runoff from a development should be treated such that 
the pollutant load exiting the site does not exceed that for existing conditions or does not 
adversely affect downstream flora and fauna during both construction and post development 
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phases.  The incorporation of source control measures for pollutants in runoff should be 
maximised in the design of works.  The area of impervious surfaces and site disturbances 
should be minimised.  Clean runoff should be diverted around the worksite.  Works should be 
consistent with Council’s Stormwater Management Plan. 
 
Drainage channels should, where possible, be designed to mimic natural creek/streams.  The 
design should maximise the ecological, visual and recreational opportunities in a drainage 
channel with the use of low flow on the surface and inclusion of pools, riffle zones and a range 
of vegetation. 
 
The purpose of these provisions is not to restrict development unnecessarily, but to ensure that 
the environment is not adversely affected.  Environmental benefits should be achieved through 
development.  
 
There is no advantage to be gained by ignoring the above requirements and proceeding with 
designs and works which result in adverse environmental impacts.  Failure to comply with the 
provisions of the environmental legislation may result in severe penalties (fines or imprisonment 
or both). 
 

3.3 ENVIRONMENTAL PROTECTION 

The design of the subdivision or development shall take into account the following requirements 
to minimise adverse environmental impacts. 
 

3.3.1 On-Site Burning 

The Developer shall comply with all statutory requirements and ordinances that regulate the 
lighting of fires or where damage to the environment could result. Appropriate approval is to be 
obtained prior to any onsite burning. Alternative disposal methods are preferred for plant debris.  
 

3.3.2 Noise Control 

The Developer shall comply with the statutory regulations and take all practical precautions to 
minimise noise levels from the development site.  
 

3.3.3 Storage on Site 

The location of materials and equipment stored on site shall be approved by the certifying 
authority in order to prevent damage to the site and minimise hazards to persons, materials, 
equipment and the environment. 
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3.3.4 Disposal of substances 

The Developer shall properly dispose of all solids, liquids and gaseous contaminants in 
accordance with all statutory requirements. 
 

3.3.5 Stormwater Runoff 

During construction, runoff from the site shall not adversely impact on the downstream ecology 
and it may be necessary for the Developer to obtain a licence from the Environment Protection 
Authority to permit discharges from the site. 
 
Following development, both the runoff flow rate and pollutant load should be controlled to avoid 
destabilising the downstream creek bed and adversely affecting the ecology.  The peak flow 
rates of runoff from the site should be controlled so as not to exceed existing rates for all 
severity of storms.  The average annual pollutant load in runoff (suspended sediment, nutrients 
and bacteria) from the development should be controlled so as to not exceed existing levels.  If 
the receiving waters are in a poor condition, it may be necessary to achieve a reduction in the 
annual pollutant load below existing conditions.  These control works should be designed in 
accordance with the Department of Housing publication “Managing Urban Stormwater - Soils 
and Construction” and the Hawkesbury DCP. 
 

3.3.6 Dust Control 

The Developer shall comply with the statutory regulations and restrict the dust levels caused by 
the development to the recommended values.  
 

3.3.7 Transportation of Materials 

Any transportation of earth, sand, road construction material, loose debris and any loose 
materials to or from the development site shall be in a manner that will prevent the dropping of 
material on surrounding streets. The Developer shall ensure that the design of control measures 
allows for the wheels, tracks and body surface of all vehicles and plant leaving the site to be 
free of mud and that mud is not carried onto adjacent streets or other areas. 
 

3.3.8 Vegetation 

The works shall be designed to maximise the retention of native vegetation or vegetation which 
is recognised as significant in a local or regional context. 
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3.4 LANDSCAPING AND VEGETATION MANAGEMENT 

3.4.1 Landscape Policy 

Before lodging an application for subdivision or development, all aspects of the landscaping 
proposal should be investigated in order to best integrate the proposed development with the 
existing landscape and significant vegetation.  It is essential that landscaping and vegetation 
management proposals are based on a satisfactory initial site analysis including an assessment 
of the useful life of existing vegetation. Once a consent or certificate has been issued, 
landscaping opportunities will be restricted due to fixing the location of roads, lots and reserves. 
 
Aspects to be considered in the design include but are not limited to: 

 Appraisal of trees for preservation and removal of inappropriate trees. 

 Areas to be left undisturbed include wetlands, rock outcrops, rare, protected and 
significant vegetation, steep land, proposed public reserves especially semi-natural 
areas, buffer and filtration strips. 

 
Where required by the Consent, all the relevant details of the landscape design must be 
incorporated in the engineering design. The landscape design plan must be approved by the 
certifying authority prior to the issue of the Construction Certificate. 
 
Details of the Landscape Policy and the information required to be submitted under the various 
landscape categories are available from Council. 
 

3.5 BUSH FIRE PRECAUTIONS 

Careful consideration must be given to the possible bush fire hazard in the design of a 
subdivision or development.  The Developer shall follow the various recommendations of the 
Bush Fire Council and the Department of Bush Fire Services in their publication "Planning for 
Bush Fire Protection" and Council Policies. 
 
Where a subdivision abuts bushland in a bushfire prone area (as classified by Council) the 
following is required. 

 An all weather perimeter road (fire trail) of a minimum 4m trafficable width adequately 
drained, within a minimum cleared width of 6m.  

 Any perimeter road is to be located within a nominated fuel reduction zone on the site 
of the development immediately between the subdivision lots and the bushland. 

 The width of the fuel reduction zone will be determined by Council and will vary 
depending on the slope of the land, prevailing winds and adjoining flora types. Such 
fuel reduction zones will serve as a basis for fire protection. It will not be considered as 
part of the open space dedication required for the subdivision. All bush fire protection 
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measures, including perimeter roads and fuel reduction zones, shall be located on the 
site of the development requiring that protection and not on adjoining land. 

 Access to be provided to the fuel reduction zone from the local road system at regular 
intervals. 

 The Developer and/or Council may be required to identify safe building zones within a 
subdivision. 

 During and after construction sediment and erosion controls must be provided.  

 Where a potential fire hazard exists, applicants should consult with Council prior to 
final preparation of engineering plans. 

 
Subdivisions in areas historically subject to bushfires or areas likely to experience an increase 
in fire hazard arising from development shall require the provision of an alternative emergency 
vehicular access. 
 
The submission of recorded incidence of bushfires in the area and a report from a suitably 
qualified Fire Control Officer shall assist in determining whether alternative means of vehicular 
access to the subdivision is required. 
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4. EARTHWORKS 

4.1 GENERAL 

This section provides details and references to specific standards to be observed in the design 
of earthworks for development and subdivisional construction. 
 

4.2 SEDIMENT AND EROSION CONTROL 

Prior to the commencement of any works, the design shall conform to the requirements 
specified in Section 5. 
 

4.3 SITE REGRADING/CUT AND FILL 

Continuous embankments of cut or fill extending over two or more lots and/or repeated for more 
than two consecutive lots is discouraged and will generally require the provision of houses 
designed as other than slab on ground construction. 
 
All details regarding proposed lot reshaping shall be shown on the engineering plans submitted 
for approval in accordance with Section 2.3.17. 
 
Where cut and fill batters exceed 1 metre in height then a report from a qualified Geotechnical 
Engineer is required to certify the stability of the resulting slope and adequacy of the retention 
method. 
 

4.4 PRESERVATION OF EXISTING TREES AND NATIVE 
VEGETATION 

Selected trees and native vegetation communities are to be preserved to prevent the 
destruction normally caused by placement of conventional filling and by other earthworks within 
the critical root zone. 
 

4.5 EXPLOSIVES AND BLASTING 

The use of explosives and blasting will only be permitted in specific situations and must be 
carried out in accordance with the Civil Works Specification Part 2 Construction. 
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4.6 EXTENT OF FILL 

Where a lot is to be filled in isolation the toe of the batter shall merge with the existing surface a 
minimum of one metre from the adjoining property boundary within or adjoining the 
development. 
 

4.7 METHODS OF RETAINING FILL 

Fill shall be retained by either stabilised batters or retaining walls as recommended and certified 
by Geotechnical Engineers and/or approved by the certifying authority.  
 
Terracing of lots shall be regarded as filling of lots, whether in isolation or not and the requirements of 
Sections 4.3 and 4.6 shall apply. The face of the wall can be erected on the boundary subject to no 
drainage works being required as the result of filling. No part of any structure is to encroach onto 
adjoining properties. The renewal of any existing fence is the responsibility of the Developer unless a 
formal agreement has been obtained from affected land owners. 
 
Retaining walls shall have a minimum design life of 40 years, unless there is a possibility of 
future structures located such that they impose additional loads on these retaining walls, then 
the design life shall be a minimum of 80 years. The design and construction shall be certified by 
a practising Structural Engineer with NPER registration. The design shall be submitted to the 
certifying authority for approval. 
 
Retaining walls required for overland flow pathways shall be provided with adequate catch 
drains and subsurface drainage benefiting both the high and low side properties. Permission to 
enter adjacent private property must be obtained. 
 

4.8 DRAINAGE 

Filled areas shall be shaped and graded at a minimum of 0.5% to avoid ponding and to 
generally direct surface flow to the drainage system designed for that catchment.  Where 
possible filling should be graded at a minimum of 1.0%. 
 
The existing overland flow paths shall be maintained for trees which are to be retained.  Filling 
across natural drainage lines shall not allow water to back up and drown roots of upstream trees 
to be retained. The diversion of natural drainage flows away from existing trees to be retained 
shall be avoided. Where possible treatments shall be provided to maintain such existing flows 
without affecting allotments or road pavements. 
 
Provisions shall be made along the toe of the fill batters or base of retaining walls to permit the 
free passage of stormwater and subsurface water away from adjoining properties. Ponding or 
the reduction in stormwater disbursement is not permitted. Catch drains and/or interallotment 
drainage shall be provided to adequately drain such areas. 
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Adequate permanent or temporary intercept drains shall be provided to minimise stormwater 
run-on to downstream properties. 

4.9 PERMISSION TO ENTER 

Where it is proposed to fill or access is required over adjoining land, written proof of consent of 
affected landowners shall be supplied to the certifying authority prior to the issue of the 
Construction Certificate. 
 

4.10 FILLING OF DAMS 

4.10.1 General 

The following engineering details shall be submitted to the certifying authority and approved, 
before any dam can be filled in, whether in a rural or urban area. 
 
The plans must indicate: 

1. The manner of dewatering and its potential effect on downstream facilities and properties. 
2. Any information required by the Consent. 
3. The extent and type of fill. 
4. The tonnage of fill to be imported. 
 

4.11 TOPSOILING & REVEGETATION 

All disturbed areas shall be topsoiled, stabilised and revegetated in accordance with Section 
4.17 and Section 12 of the Civil Works Specification Part 2 Construction.  Details are to be 
shown on the design plans. 
 

4.12 CONTAMINATED LANDS 

Any contaminated lands shall be managed in accordance with the Contaminated Land 
Management Act and the EPA guidelines. 
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5. EROSION AND SEDIMENT CONTROL 

5.1  POLICY PURPOSE 

The purpose of this policy is to: 

 Minimise soil erosion and sedimentation resulting from site disturbing activities; 

 Promote the protection and enhancement of the natural environment and maintain 
compatibility with the built environment; and 

 Promote consistency and fairness in the application and regulation of erosion and 
sedimentation control measures. 

 
This policy applies to the following activities: 

 Any development activity requiring the approval of a certifying authority; 

 Any activity on public land, including Council activities (by or on behalf of Council); and 

 Any activity which involves disturbance of the soil surface or placement of fill on any 
allotment which will change the shape of the land. 

 
This policy does not apply to the following activities: 

 Any activity subsequent to a Crown approval or activity on Crown land; 

 Single dwellings and ancillary buildings on vegetated allotments exceeding 1 ha where 
no site disturbance is to take place within 40m of any watercourse or allotment 
boundary; and 

 Agricultural activities and land management practices on land zoned "Rural" where 
such activity is more than 40m from any watercourse or more than 5m from any 
allotment boundary. 

 

5.2 POLICY OVERVIEW 

5.2.1 Scope 

This section deals with the design of structures to control erosion and sedimentation. These 
structures may be temporary or permanent. 
 
The Contractor shall plan and carry out the whole of the works to avoid erosion and 
sedimentation of the site, surrounding areas, watercourses, waterbodies and wetlands. 
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5.2.2 Principles of Erosion and Sediment Control 

Construction activity generally requires the disturbance of the soil surface and the existing 
vegetation, exposing the construction site to erosion.  This in turns leads to sediment loss in the 
resultant runoff water. 
 
Since such soil disturbance is a necessary part of development, it is essential therefore to 
develop measures which reduce the erosion hazard of any particular construction activity.  
Having done that, runoff water which carries the sediment must be controlled, in such a way as 
to reduce the amount of that soil leaving the site.  This is achieved by: 

 Limiting the amount of site disturbance. 

 Isolating the site by diverting clean upstream “run-on” water around or separately 
through the development where possible. 

 Providing an effective major stormwater system economical in terms of operation and 
maintenance, incorporating water quality controls. 

 Retaining topsoil for effective revegetation works. 

 Controlling runoff and sediment movement at its point source rather than only at one 
final point. 

 Progressive revegetation of the site where possible during on-going construction to 
reduce the area contributing sediment. This in turn increases the efficiency and 
effectiveness of the entire sediment control system. 

 Construction of larger sediment trapping systems of a size relevant to the catchment 
of the site. 

 Filtering of the sediment in the trapped water prior to its release to the drainage 
system. 

 

5.2.3 Documentation 

All erosion and sediment control, pollution control and rehabilitation measures shall conform to 
the specifications and standards contained in “Managing Urban Stormwater - Soils and 
Construction" - 1998, NSW Department of Housing (known as the “Blue Book”). 
 
The Contractor shall prepare either an Erosion and Sediment Control Plan (ESCP) or a Soil and 
Water Management Plan (SWMP).  An ESCP is required for a development site area of less 
than 2,500 m2 while a SWMP is required for sites with an area greater than 2,500 m2. 
 
The design is to be site specific and not a generalisation of erosion control philosophy. 
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5.3 CONTROL AND MANAGEMENT PLANS 

5.3.1 Background 

The requirements for ESCPs and SWMPs are presented in detail in the Blue Book and only 
overview detail is provided in these specifications.  The plans are documents which detail the 
control measures to be implemented on a site to minimise the potential for erosion and 
sedimentation. 
 
A plan can vary from a simple statement for minor activities to complex engineering plans and 
associated documentation for major activities, and shall be submitted as part of the design plan.  
The following sections identify the minimum controls for site disturbing works. 
 
A plan is required to ensure that: 

 A strategy to manage erosion and sedimentation is considered at an early stage in the 
planning process; 

 There is minimal disturbance of the site and minimal erosion and sedimentation; 

 Erosion and sediment control measures and practices are an integral part of the initial 
site development plan; and 

 Construction activities and erosion and sediment control measures and practices are 
implemented within a co-ordinated framework. 

 

5.3.2 Contents of a Plan 

A plan shall: 

 Demonstrate an understanding of the limitations of the site and/or the watercourses 
that may affect the type of controls used; 

 Co-ordinate construction works to minimise disturbance of the site by limiting the 
extent of works and the time the disturbed area is exposed; 

 Control water from where it enters the site, through and beyond the lowest point of the 
site; 

 Minimise, and where possible prevent, sediment leaving the site; 

 Schedule the rehabilitation of the disturbed areas of the site; and 

 Detail the maintenance procedures for all of the control measures. 
 
The plan shall address all aspects of site disturbance, flow rate changes, erosion and sediment 
control and site rehabilitation for the duration of the project from initial clearing to project 
completion. If, at the project's completion, there is any area that is in an erosion-prone state, or 
permanent structures are in need of maintenance, then the plan shall be reviewed with respect 
to the additional works required. 
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A plan shall be prepared by a person with a demonstrated knowledge of soil and water 
management. 
 
The format of a plan will vary depending upon the complexity of the proposal and its potential 
environmental impact.  A plan shall incorporate the following components: 

 Plan(s); 

 Supporting information; and 

 Construction details, calculations and notations. 
 

Drawing Component 
The drawing component of a plan shall be prepared in accordance with Section 2.3.15. 
 

Supporting Information 
Supporting information shall be in the form of a brief description of the overall erosion and 
sediment control strategy.  This information may be shown on the plan or as a separate 
document, and shall include: 

 A brief description of existing conditions, such as soils, proposed works, impact on the 
site and adjacent areas; 

 Supporting geotechnical data for design parameters and assumptions; 

 A description of any areas within the site that have potential for serious erosion and/or 
sedimentation, together with their proposed management strategy and details; 

 The construction sequence over the duration of the works; 

 A brief description of the overall site rehabilitation program; 

 A maintenance strategy for all control measures, including the nomination of 
responsibility for the follow-up maintenance required on any permanent measures; 
and 

 Construction details, calculations and notations, including construction drawings and 
written specifications, shall be provided on each type of structural erosion and 
sediment control measure. 

 
Specifications for all rehabilitation and revegetation components shall be included. Where 
possible native vegetation should be used to stabilise and revegetate disturbed areas. 
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5.4 PLANNING FOR EROSION CONTROL 

Recommended steps and checklists suggested to be used in the development and 
implementation of an acceptable plan are documented below. This information should provide 
the necessary tools to gain approval of construction activities for all types of construction sites 
and developments. 
 

STEP 1: Identify Site Characteristics 
Existing: 

 Topography/contours. 

 Drainage patterns upstream and downstream of the site. 

 Site soils. 

 Sensitive areas or other areas of concern, e.g. wetlands and 

 Creeks, etc. 
 
Future: 

 Site contours.  

 Drainage system, type and location. 

 Impervious areas. 
 

STEP 2: Pre-construction Plan and Proposed Base Measures 
 Determine the construction timing and sequence.  

 Establish primary site access point(s) for construction traffic.  

 Lay out limits of clearing and construction activities.  

 Establish base protection measures including sediment barriers and stabilised 
construction entrances.  

 Establish maintenance procedures for erosion control measures. 
 

STEP 3: Measures During Construction 
 Continue establishment of the site base measures as disturbance occurs, including 

stockpile protection and sediment filters. 

 If during construction there is the likelihood of rain (summer, long-range forecasts, 
etc.) then a suitable action plan must be in place prior to the rain occurring. 

 Establish and schedule wet weather measures including the establishment of 
vegetation on exposed soils. 

 Establish maintenance procedures for erosion control measures. 
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STEP 4: Post Construction Measures 
 Maintain erosion and sediment control measures for the duration of the specified 

maintenance period. 

 An established stabilised ground cover must be in place and approval from the 
certifying authority received before removing erosion control measures. 

 

5.5 APPROVAL PROCESS 

A plan will be assessed by the certifying authority. In some cases, principally urban 
subdivisions, approval from the Environment Protection Authority under Section 19 of the Clean 
Waters Act 1970 may be required. Subdivisions in excess of 10 ha or 50 lots shall be referred to 
the NSW Environment Protection Authority in addition to any application which the certifying 
authority deems appropriate because of environmental sensitivity or community concerns. An 
unsatisfactory plan will be rejected and work will not be able to commence until the certifying 
authority approves a revised plan. 
 
Approval of a plan by the certifying authority does not relieve the Developer to ensure that 
erosion and sedimentation control measures are constructed and maintained to contain 
sediment on the site. 
 

5.6 RECOMMENDED CONTROL MEASURES 

The recommended control measures are contained in the Department of Housing Guidelines 
(Blue Book) which present the required construction dimensions, placement, nature and 
application criteria for the various control measures. 
 

5.7 GUIDELINES FOR SITE REHABILITATION AND 
LANDSCAPING 

To ensure that the landscape and scenic quality of the locality is maintained and improved, and 
to ensure that the completed development will not result in the degradation of downstream 
water quality, the following shall apply: 

 the site shall be rehabilitated with all disturbed ground stabilised; 

 on lands where shaping has finished, rehabilitation shall be completed within a 
specified time, usually 20 working days. Where final shaping has not been finished but 
works are unlikely to proceed for periods of 14 days or more, temporary revegetation 
works for erosion and sediment control shall be installed with use of mulches, annual 
grasses, sediment fences, etc; 
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 planting of native trees and shrubs utilising endemic seed collected before clearing of 
site shall be required where deemed appropriate; 

 approval shall be obtained from the Department of Land and Water Conservation prior 
to the removal or injury of any tree from: 

- land within the bed of or within 40m of the banks of any river or creek; or 

- land designated "protected land" under the Soil Conservation Act 1938. 
 

5.8 APPROPRIATE VEGETATION 

To provide quick soil surface stabilisation, either turf or a cover crop of grasses should be 
immediately established as the work progresses. The following seed types are provided as a 
guideline only and allowances should be made for the type of flow which may cause erosion. 
 
 
Type Spring/Summer Autumn/Winter 

Japanese Millet 4kg/ha - 
Couch (hulled/unhulled) 4kg/ha 4kg/ha 
Ryecorn/Barley - 30kg/ha 
Red Clover 4kg/ha 4kg/ha 
White Clover 4kg/ha 4kg/ha 
Wimmera Rye 10kg/ha - 
Perennial Rye - 10kg/ha 
Kikuyu 4kg/ha - 
 
For medium to long term site stabilisation and protection of the integrity of the surrounding 
ecology, local native trees and shrub species best suited to the Hawkesbury soils are as 
follows: 
 
Very hardy and suited to exposed sites: 
Snappy Gum Figs Narrow Leaved Apple 
Smooth Barked Apple Drooping Oak Red Bloodwood 
Silvertop Ash Yellow Bloodwood Cypress Pine 
Mountain Blue Mallee Coast Tea Tree Woody Pear 
Scribbly Gum Stringybark Dwarf Apple Myrtle 
She-Oak Bottlebrushes Kunzea 
Bracelet Honeymyrtle Paperbark Privet-Leaved Stringybark 
Bottlebrushes Coast Rosemary Round Leaf Tea Tree 
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Local native trees and shrub species best suited to  
clay soils and exposed sites and are very hardy: 
River She-Oak Cedar Wattle Lilly Pilly Belah 
Forest She Oak Lemon Scented Gum 
Grey Ironbark Tallowwood Silky Oak 
Brush Box Ribbon Gum Paddy's River Box 
Turpentine Kurrajong Drooping Bottlebrush 
Grey Gum White Cedar Swamp Oak 
Willow Gum Glory Wattle She Oak 
Westringia Silver Cassia Mudgee Wattle 
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6. ROAD DESIGN 

6.1 GENERAL 

6.1.1 Scope 

This section of the manual sets out Council's requirements for the design of roads. It is in no 
way a comprehensive design manual and it is intended to be read in conjunction with and as a 
supplement to: 

 AUSTROADS (1988) - Guide to Traffic Engineering Practice, Parts 1-14; 

 AUSTROADS (1993) - Rural Road Design, Guide to the Geometric Design of Rural 
Roads; 

 AUSTROADS (1992) - Pavement Design, A Guide to the Structural Design of Road 
Pavements; 

 ARRB, Transport Research (1995) Sealed Local Roads Manual - Guidelines to Good 
Practice for the Construction, Maintenance and Rehabilitation of Pavements; 

 AMCORD - A National Resource Document for Residential Development;  

 Department of Housing Road Manual;  and 

 Roads and Traffic Authority Road Design Guide. 
 

6.1.2 Aim 

The design and construction of a road system that provides the following: 

 a high level of safety for all users; 

 acceptable levels of amenity and protection from the impact of traffic; 

 a reasonable level of convenience for all users; and 

 economy of construction and maintenance. 
 

6.1.3 Planning Standards 

The road layout and widths shall be based on a hierarchy of street and road types (refer Table 
6.3 and Table 6.11). 
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6.2 GENERAL REQUIREMENTS - ALL ROADS 

6.2.1 Pavement Crossfall 

The normal cross-fall of pavement and shoulders on a straight alignment shall be 3%. 
 
There are many controls, particularly in urban areas which may force departures from the above 
values.  Should it be necessary to increase or decrease cross-fall, it shall remain within the 
range of 1.0% to 7.0%.  However, where the longitudinal gradient is less than 2% the minimum 
permissible crossfall shall be 2% and where the longitudinal gradient is greater than 12%, the 
maximum permissible crossfall shall be 5%. 
 

6.2.2 Vertical Curves 

Vertical curves of the form of simple parabolas shall be provided at all changes of grade 
exceeding the following: 

 Local Access and Collector 1.0% 
 Rural, Sub-arterial and Arterial 0.6% 

 
Every effort should be made to provide vertical curves as long as possible for improved 
appearance, however, surface drainage should be maintained in proximity to sag points. The 
design of vertical curves shall be in accordance with the RTA Design Guide and the following: 

 A minimum design speed of 60 km/h shall be adopted even if the horizontal alignment 
is not satisfactory for that speed. 

 The minimum length of a crest vertical curve is governed by sight distance 
requirements. 

 The desirable minimum length of a sag vertical curve is that providing minimum 
headlight sight distance and this length should be provided wherever possible. 

 The absolute minimum length of a sag vertical curve is based on the consideration of 
riding comfort and shall be such that the maximum vertical acceleration is 0.1 G. 

 In addition to the minimum length requirements mentioned above, from a 
consideration of appearance the minimum length of a vertical curve in urban areas 
shall not be less than that shown in Table 6.1. 

 
TABLE 6.1  MINIMUM VERTICAL CURVE LENGTHS 

Road Type General Minimum Curve 
Length (m) 

Minimum Curve Length at 
Road Junctions (m) 

Access Roads 25 6 
Collector Roads 35 12 
Sub-arterial/Arterial 50 20 
Industrial/Commercial 35 20 
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 The tangent point of a vertical curve in the side road should be located at, or behind, 
the kerb line of the through road. 

 Vertical curves on kerb returns must be treated in such a manner as to make 
construction practical. 

 

6.2.3 Intersections 

The design of intersections or junctions shall be in accordance with AUSTROADS -Guide to 
Traffic Engineering Practice, PART 5, Intersections at Grade and R.T.A. Road Design Guide. 
 
Intersections should generally be located so that streets intersect at right angles and at not less 
than 70°. Adequate stopping and sight distances should be provided on each of the approach 
legs of an intersection and for any horizontal or vertical curves. 
 
Turning movements shall be accommodated by using AUSTROADS Design Vehicles and 
Turning Templates as follows: 

 for turning movements involving major and medium collector streets, the "design 
semi-trailer" with turning path radius 15 metres shall be used to enable turns to be 
made in a single forward movement. 

 for turning movements involving access streets and collector streets, the Austroads 
"Design Single Unit Truck" 12.5m long with 13m turning path radius shall be used to 
enable turns to be made in a single forward movement. 

 for turning movements on access streets, the garbage collection vehicle used by 
Council. (Austroads Design Service Vehicle 8.8m long). 

 for turning movements at the head of cul-de-sac streets, sufficient area shall be 
provided for the "design single unit" truck to make a three (3) point turn. 

 

6.2.4 Roundabouts 

The design of roundabouts shall be in accordance with AUSTROADS - Guide to Traffic 
Engineering Practice, Part 6, Roundabouts and shall be approved by the Council and the Roads 
and Traffic Authority. 
 
Roundabouts are to be generally designed in accordance with the current Austroads Guide to 
Traffic Engineering Practice and the RTA document "Roundabouts Geometric Design Method" 
paying particular attention to the following requirements. 

 Adequate capacity for projected future volumes for it's design life. 

 Adequate sight distance for vehicles approaching and entering the roundabout, 
pedestrians and cyclists. 
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 Provisions for service authorities future needs. 

 Geometry to satisfy deflection and driver guidance requirements. It is preferable to 
attain deflection prior to entering the roundabout. 

 Adequate drainage. 

 Site specific designed street lighting. 

 Signposting and pavement marking. 

 The provision for pedestrians and cyclists. 

 Adequate turning paths for design vehicles specified in Section 6.2.3. 

 The provision of suitable landscaping. 
 
Roundabouts on RTA classified roads are to be designed and constructed in accordance with 
RTA requirements. RTA approval is mandatory. 
 

6.2.5 Cul-de-sac and Hammer Head Facilities 

The following minimum requirements will apply to turning facilities. 
 
a) Cul-de-sacs 

Cul-de-sacs shall be constructed with the following minimum radii. 
 

TABLE 6.2  Cul-de-Sac Minimum Radii 

  
Road Type Minimum Kerb/Pavement Radii (m) Minimum Boundary Radii (m) 

Residential 8.5 12 
Industrial/Commercial 13.5 17 
Rural 12.0 17 

 
b) Hammer Heads 
 Variations of hammer head turning facilities will be permitted where specified in the 

Consent.  Turning paths for these facilities must be submitted and approved by the 
Certifier. 

 
c) Grades and Crossfalls 
 The range of allowable grades and crossfalls are a minimum of 1% and maximum of 

6%. 
 
d) Manoeuvring 
 Manoeuvring within the turning facility shall be designed in accordance with Section 

6.2.3. 
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6.2.6 Berms 

Berms shall extend 0.3 metres in fill or in cut beyond the property boundary at the same grade 
as the footpath. 
 

6.2.7 Batters 

Batters shall be designed as stable slopes at the edge of the berm in accordance with Table 
6.3. 
 

TABLE 6.3  MAXIMUM BATTER SLOPES 

 

Batter Type Maximum Slope (V:H) 

Earth – Fill 1:3 

Earth – Cut 1:3 

Rock 1:0.25 

 
Steeper batters will only be permitted where the Certifier is satisfied that the long term stability 
of the batter will not be compromised and that the batter can be appropriately revegetated, 
stabilised and maintained. 
 
The abovementioned slopes for rock batters refer only to cut batters in solid rock with few clay 
bands.  Rock material should be certified by a qualified Geotechnical Engineer. 
 
The need for constructing retaining walls should be avoided wherever possible. Should a 
retaining wall be necessary the Developer must provide full engineering details of the proposed 
structure, including elevation, typical cross-section and structural certification. 
 

6.2.8 Cuttings 

On the top side of cuttings, where shown on the plans, catch drains shall be provided with a 
cross-sectional area not less than 0.2 square metres, side slopes not steeper than the adjacent 
road batter, and a minimum depth of 300mm over a width of at least 300mm.  The minimum 
gradient of catch drains shall be 1 in 100.  The catch drain shall be located a minimum 2.5 
metres from the edge of the cutting. 
 
Where the grade of the catch drain exceeds 5%, scour protection shall be provided. 
 
Proper outlet drains shall be provided leading to culverts and, in earth cuttings pitching of the 
outlet drain is to be provided to prevent scour. 
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The applicant may construct an embankment not less than 500mm high, 300m wide on top, with 
1:1 slopes in lieu of cutting catch drains. 
 

6.3 SPECIFIC REQUIREMENTS - URBAN ROADS 

This section details Council’s specific requirements to be followed in the design of urban roads. 
 

6.3.1 Road Alignment 

The standard road layout and alignment widths for various classifications of roads are given in 
Table 6.4  These values are to be used for new and existing roads and must not be varied 
except in the situation where existing kerblines already define a carriageway width which does 
not match those listed below. 
 

TABLE 6.4  URBAN ROAD ALIGNMENT AND WIDTHS 

 

Road Type Description Widths (m) 
  Carriage-

way 
Footway Road 

Reserve 

Residential Roads     
 major collector - major bus routes and inter 

precinct traffic 
13 3.5 20 

 medium collector - through roads serving open 
space, shops etc possible 
bus route 

11 3.5 18 

 minor collector  - through roads 8 3.5 15 

 local - cul-de-sacs and short 
through roads 

8 3.5 15 

 local access roads - less than 10 properties 6 3.5 13 

 cul-de-sacs  Refer to Table 6.10 

Industrial/Commercial 13 3.5 20 
    
 
A typical urban road cross section is shown on Standard Drawing No. SD2 
 

6.3.2 Design Speed 

Design speed is the speed applied to the design of a road's geometric elements to create and 
maintain a speed environment for 85% of drivers. 
 

DESIGN ________________________________________________________________________________________________________________________ 

E–38 



  PART I 
hawkesbury development control plan ____________________________________________________________________________________  

Generally the following design speeds should be adopted: 
 

Local Access Road 40 km/hr 
Local Road 50 km/hr 
Collector Road 60 km/hr 

 

6.3.3 Sight Distance 

Refer to the RTA Design Guide Section 2.1 
 
The Absolute Minimum sight distance is that required for a driver to observe an object on the 
road surface ahead, and to stop the vehicle before reaching the object. This sight distance shall 
be available at every point on every road and at intersections to provide sufficient distance for 
an approaching vehicle to stop before an obstruction in the roadway  using the approved design 
speed.   The appropriate value of sight distance for various vehicle speeds are presented in 
Table 6.5 
 

TABLE 6.5  ABSOLUTE MINIMUM SIGHT DISTANCES 

Design Speed (km/h) Sight Distance (m) 
40 39 
50 52 
60 68 
70 86 
80 108 

 

6.3.4 Horizontal Alignment 

Drivers react to restrictive horizontal alignment by slowing to an appropriate speed, hence the 
desired maximum design speed is maintained by deliberately designing a restrictive horizontal 
alignment. 
 
The minimum horizontal deflection angle for which a curve is needed is 1.0 degree.  Where 
possible the radii of the curve shall be maximised to reduce the necessity of centreline shift and 
widening of the carriageway. The minimum radii for various design speeds shall be in 
accordance with Table 6.6. 
 

TABLE 6.6  MINIMUM CURVE RADII 

Design Speed (km/h) Minimum Radii (m) 
40 35 
50 50 
60 90 
70 150 
80 240 
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Sight distance on curves is determined by formula, values of which are tabulated in the RTA 
Road Design Guide. 
 

6.3.5 Longitudinal Gradient 

Longitudinal grades shall generally be in accordance with Table 6.7. 
 

TABLE 6.7  MINIMUM/MAXIMUM LONGITUDINAL GRADES 

Road Type Desirable 
Minimum (%) 

Absolute 
Minimum (%) 

Desirable 
Maximum (%) 

Absolute 
Maximum (%) 

Arterial 1.0 0.7 5.0 7.0 
Sub Arterial 1.0 0.7 6.0 8.0 
Industrial 1.0 0.5 6.0 10.0 
Residential 1.0 0.5 12.0 16.0 
 
At intersections, the longitudinal grade of the side road, within 6.0 metres of the through road, 
should not exceed 5.0 %. The longitudinal grade at the head of cul-de-sacs shall be between 
1.0% and 10.0%. 
 

6.3.6 Super-Elevation 

For the majority of Council’s urban roads, the provision of super-elevation will not be 
appropriate.  However, where super-elevation is considered necessary, the design shall be 
carried out in accordance with the R.T.A. Road Design Guide adopting maximum values of 
4.0% in urban areas. 
 

6.3.7 Road Pavement 

A formal pavement design shall be prepared based on sampling and testing of the subgrade 
materials from the site by a registered N.A.T.A. laboratory. Details of the pavement design, 
results of sub-grade testing (including CBR's) shall be submitted to the certifying authority for 
approval prior to commencement of pavement construction. The Design Traffic Loadings shall 
be in accordance with Table 6.8. 
 

TABLE 6.8  DESIGN TRAFFIC LOADINGS 

Road Type Design Traffic Loading 
Local Access Road 1 x 104

Local 5 x 104

Minor Collector 2 x 105

Medium Collector 5 x 105

Major Collector 1 x 106
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Road Type Design Traffic Loading 
Commercial / Light Industrial (dead end) 2 x 106

Light Industrial (through road) 5 x 106

Heavy Industrial (dead end) 5 x 106

Heavy Industrial (through road) 1 x 107

 
The minimum pavement thickness  and wearing course appropriate for each road classification 
is detailed in Section 7. 
 

6.3.8 Kerb and Gutter 

Concrete kerb and gutter shall be provided on both sides of urban roads and shall be provided 
generally in accordance with Table 6.9 and Council's Civil Works Specification Part 2 
Construction. 
 

TABLE 6.9  Kerb And Gutter Types 

 

Road Type/Location Kerb and Gutter Type 

Local Access Roads Roll Kerb and Gutter 

Local Roads 150mm Integral Kerb and Gutter 

Minor Collector 150mm Integral Kerb and Gutter 

Other Collector 150mm Integral Kerb and Gutter 

Sub-Arterial Roads 150mm Integral Kerb and Gutter 

Arterial Roads 150mm Integral Kerb and Gutter 

Adjacent to Public Open Space 150mm Integral Kerb and Gutter 

Roundabout Kerb Returns 150mm Integral Kerb and Gutter 

Industrial/Commercial Areas 150mm Integral Kerb and Gutter 
 
For infill development, or where new kerb & gutter joins existing works, the kerb & gutter type 
shall match the existing unless otherwise specified. 
 
The desirable minimum grade of the kerb and gutter shall be 1% with an absolute minimum of 
0.5% for lengths less than 50m. 
 
Subsoil drainage shall be provided beneath kerb and gutter where specified in Section 5.18 of 
Council’s Civil Works Specification Part 2 Construction. 
 

6.3.9 Footpath Crossfall 

Footpath areas shall be sloped towards the road so that water does not drain onto adjoining 
properties. A desirable grade of 3% shall be provided. 
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6.3.10 Kerb Returns 

The general design of a kerb shall be by dividing the kerb return into quarters between tangent 
points and using two vertical curves radii for kerb returns shall generally be in accordance with 
Table 6.10. 
 

TABLE 6.10  KERB RETURN AND CUL-DE-SAC MINIMUM RADII 

 

Road Type Minimum Kerb Radii (m) Minimum Boundary Radii (m) 

Residential 8.5 12 

Industrial/Commercial 13.5 17 

 

6.3.11 Traffic Calming Devices 

The design of traffic calming devices shall be in accordance with AUSTROADS - Guide to 
Traffic Engineering Practice, Part 10, Local Area Traffic Management and shall be provided 
where specified in the Consent. 
 
Traffic control devices shall be provided to reduce travel speeds in accordance with design 
speeds generally where road geometry cannot provide this requirement. They are also used in 
conjunction with landscaping to identify road classes within the road hierarchy. 
 
Control device design should generally consider and cater for the following: 

 Design vehicle turning paths. 

 Pedestrians and cyclists. 

 Drainage. 

 Street lighting. 

 Be part of an overall scheme (Local Area Traffic Management). 

 Sight distance. 

 Signposting and pavement marking. 

 Emergency vehicles. 

 Private accesses. 

 Landscaping and streetscaping. 
 
Special consideration is to be provided for bus routes, including the use of low floor buses. 
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6.4 SPECIFIC REQUIREMENTS - RURAL ROADS 

The following requirements apply to roads identified as being within rural areas. 
 

6.4.1 Road Alignment 

Rural road alignments should conform to the specifications in Table 6.11. 
 

TABLE 6.11  MINIMUM RURAL ROAD ALIGNMENT AND WIDTHS 

 
 

Road Type 
 

Description Seal 
width 

Shoulder 
width* 

Table 
Drain 

Width** 
Road 

Reserve 

Collector potentially 1.5 km or longer 6.1 1.2 1.0 20 

Local potentially less than 1.5 km long 5.5 1.2 1.0 20 

*Note: Shoulder width includes 0.3m of unsealed pavement on each side of the seal. 

**Note: Table drain width is from the outer edge of the shoulder to invert. 

***Note: Private roads - refer to Section 6.7. 
 
Where existing trees are located within the road reserve, they must be a minimum of 1m from 
the table drain invert.  Trees located within the 1m margin must be removed. 
 
A typical rural road cross section is shown on Standard Drawing No. SD1 
 

6.4.2 Design Speed 

Rural road design speeds are as follows: 

 cul-de-sac 40/60 kph 

 other 60/80/100 kph 
 

6.4.3 Sight Distances 

Stopping sight distance should be provided at all points on the road.  The stopping distance is 
measured from an eye height of 1.2m to an object height of 0.25m, using a reaction time of 1.5 
seconds.  A minimum sight distance measured from a height of 1.2m to a height of 1.2m is 
preferable for speeds of 60 km/hr and over.  The RTA Road Design Guide provides tabulated 
stopping and site distances. 
 
The recommended sight distances are presented in Table 6.12. 
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TABLE 6.12  RURAL ROAD SITE DISTANCES (M) 

 

Travel Speed km/m Stopping Sight Distance Minimum Sight 
Distances1

40 39 NA 
50 52 NA 
60 68 180 
70 86 220 
80 108 260 

1The minimum sight distance is an intermediate distance that provides some overtaking 
opportunity on rural roads where it is impractical to achieve the full overtaking sight distance. 
 

6.4.4 Horizontal and Vertical Alignment 

The horizontal and vertical curves shall be designed to satisfy the safety and performance 
requirements as well as to confirm to the terrain and achieve a desirable aesthetic quality.  The 
design shall conform generally to the requirements of AUSTROADS – Guide to Geometric 
Design of Rural Roads. 
 

6.4.5 Longitudinal Gradient 

The longitudinal grades of rural roads shall conform to: 

 desirable minimum 1.0% 

 absolute minimum 0.5% 

 desirable maximum 12.0% 

 absolute maximum 16.0% 
 

6.4.6 Superelevation 

The maximum superelevation on a rural road shall be 7%.  The design shall generally conform 
to the RTA Road Design Guide. 
 

6.4.7 Road Pavement 

The design traffic loadings for rural roads shall be: 

 Collector road 2 x 105 

 Local road 1 x 105 
 

DESIGN ________________________________________________________________________________________________________________________ 

E–44 



  PART I 
hawkesbury development control plan ____________________________________________________________________________________  

The minimum pavement thickness  and wearing course appropriate for each road classification 
is detailed in Section 7. 
 

6.4.8 Scour Protection 

Roadside drainage and table drains shall be designed to accommodate runoff and scour 
protection shall be provided as required due to the nature of the soils, gradients and volume of 
runoff.  Protection works shall involve lined channels, turfing, rock pitching, grass seeding or 
any combination of these. 
 

6.4.9 Table Drains 

Table drains shall be aligned and graded parallel to the shoulders of the roadway and diverted 
at intervals not exceeding 150 metres or as may be shown on the plans, into culverts, side 
drains or watercourses. 
 
Where the grade of the table drain exceeds 5%, scour protection shall be provided. 
 

6.5 ANCILLARY REQUIREMENTS 

6.5.1 Signposting and Pavement Marking 

Signposting and pavement marking should generally be provided to roads, intersections, traffic 
control devices, cycleways and carparks in accordance with AS 1742.1 - 13 Manual of Uniform 
Traffic Control Devices and the RTA "Interim Guide to Signs and Markings". 
 

6.5.2 Street and Warning Signs 

Street name signs shall be provided for all new roads and shall be erected at locations shown 
on the approved plans.  Street name signs shall generally be in accordance with Section 13.1 of 
Council’s Civil Works Specification Part 2 Construction. 
 
“No Through Roads”, except those designated “Place” or “Close”, shall be provided with 200mm 
blades complete with the wording “NO THROUGH ROAD”. 
 
Regulatory signs shall be installed in locations shown on the approved plans and shall be made 
of Class 1 reflective material. 
 
Warning and/or advisory signs shall be erected at locations shown on the approved plans.  
Warning and advisory signs shall comply with AS 1742 Part 2 – “Traffic Control Devices for 
General Use” and AS 1743 – “Road Signs Specifications”. 
 

________________________________________________________________________________________________________________________DESIGN 

E–45 



PART I 
____________________________________________________________________________________ hawkesbury development control plan 

6.5.3 Protective Measures 

The term "guardrail" refers to any approved type of safety barrier. 
 
Safety barrier systems shall be provided in accordance with the current RTA Road Design 
Guide or where shown on the approved engineering plans.  They shall conform to the RTA QA 
Specification R132 – Safety Barrier Systems and AS3845-1999:Road Safety Barrier Systems. 
 
Guide posts shall be erected at locations shown on the approved plans.  The guide posts shall 
be painted white and be fitted with retro-reflective delineators.  Guide posts shall comply with 
the requirements of RTA QA Specification R131 – Guideposts. 
 
The spacing and location of guide posts shall be in accordance with Cl. 3.2 of AS 1742.2. 
 

6.5.4 Service Authorities 

The Developer shall 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: 

 All Service Authority conduits have correct cover. 

 All Service Authority pits, markers etc do not require future costly adjustments to suit 
driveways, footpaths etc. 

 
It is advisable the Developer liaise with Service Authorities at any early stage of the 
development process to ensure that engineering designs are compatible with Service 
Authority's requirements. 
 

6.5.5 Temporary Turning Facilities 

Bus Routes 
When a designated bus route road is constructed in stages and the accumulated or initial length 
warrants a bus service, a temporary turning facility shall be provided at the end of the road in 
each stage. 
 
The turning facility must allow the bus to make a complete turn without the need to carry out a 
reversing manoeuvre. 
 

Residential Streets 
When there is the likelihood of a delay in the construction of a further stage of a subdivision 
which creates dead ends of minimum 90 metres in length, a temporary 2 coat sealed gravel 
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turning facility shall be provided, preferably a hammer head or a turning circle in accordance 
with this Specification. 
 

6.5.6 Parking 

Generally parking areas shall designed in accordance with best industry practice and AS 2890 
Parking Facilities. 
 
Particular attention should be made to the following design requirements. 

 Grades and crossfalls to be an absolute minimum of 1%, desirably 3% and an 
absolute maximum of 5%. 

 Drainage aspects, especially where the carpark area is used for on-site detention of 
stormwater and where pedestrian movements will be high. 

 Car space yield. 

 Circulation and aisle length. 

 Ingress and egress requirements.  
 

6.5.7 Street Lighting 

Street lighting shall be provided to all internal and perimeter subdivision or development roads 
generally in accordance with the current Integral Energy document "Design and Construction 
Standards for URD Subdivisions" or it's adopted replacement. 
 
Intersections, roundabouts and traffic control devices shall be adequately lit in accordance with 
the above requirements. 
 
Lighting of pedestrian underpasses, particularly ramp areas and overpasses/bridges where 
street lighting overspill is insufficient is required. 
 
All major collector roads shall have standard street lighting to reinforce the primary function of 
such roads. 
 
It is the Developer's responsibility to meet all costs associated with the design, supply and 
installation of the decorative street lighting fixtures in the nominated urban release areas. 
 

6.5.8 Street Tree Planting 

Generally, a tree shall be planted every seven (7) metres of road frontage.  Where required by 
the Consent, a street tree planting plan shall be included as part of the landscape report 
submitted in accordance with Council's Landscape Policy requirements and conditions of 
consent or certificate. 
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The proposed street tree species shall be approved by Council's Arborist.  Street trees planted 
by the Developer shall be maintained for 12 months following planting. The 12 month period will 
commence on receipt by Council of a letter from the approved landscape consultant advising 
that street trees have been planted in accordance with the Landscape Plan and Council's 
specification. 
 
Maintenance shall be in accordance with those practices identified in Council's Landscape 
Policy Guidelines. 
 
In lieu of street tree planting, the Developer may pay a contribution to Council in accordance 
with the fees and charges schedule in Council’s Management Plan for Council to supply, plant 
and establish the trees when housing construction is generally more than 70% complete. This 
procedure will significantly reduce the loss or damage of trees caused by builders and sub-
contractors. 
 
Developers should be aware that Council has the power to impose on the spot fines of $200 
under Section 629 of the Local Government Act for the injury, removal or destruction of trees on 
public land including road reserves. 
 

6.6 ROAD BRIDGES  

The design of structures such as bridges and retaining walls shall be carried out in accordance 
with the current relevant guidelines and standards (eg Austroads Bridge Design Code 1996) by 
a practising Civil/Structural Engineer with NPER certification. 
 
Certification from an independent Practising Civil/Structural Engineer with NPER certification will 
be required stating that the design has been carried out in accordance with the required 
guidelines and standards. Certification shall include the adequacy of the proposed formwork 
and construction methodology. Separate certification that construction has been carried out in 
accordance with the approved design will also be required. 
 
Bridges located in roadways shall be designed to convey the flood flows from the storm event 
identified in Section 8.  Where no inundation of the bridge is permitted, an appropriate afflux 
dimension shall be adopted together with a 300mm freeboard to the underside of the deck. 
 
All bridges shall be certified as capable of withstanding the inundation loadings including debris 
loading for up to the 100 year ARI storm event.  For strategic bridges, this design standard may 
be revised to less frequent storm events. 
 
Bridges which are inundated shall be designed to achieve a velocity times depth value which 
does not exceed values recommended in the Australian Rainfall and Runoff (IEAust) for vehicle 
stability in all storms up to the 100 year ARI event. 
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6.7 PRIVATE ACCESS ROADS AND RIGHT OF WAYS (ROW) 

6.7.1 General 

The requirements for accesses to private lots are shown in Table 6.13 below: 
 

TABLE 6.13  REQUIREMENTS FOR ACCESS TO PRIVATE LOTS 
Pavement 

Access Type 
Min. 

Width 
Type Thickness Reinforcement Seal 

Max. 
Grade 

Residential       
A. Battle Axe 
 (Single lot) 
 
1. Within Road Reserve 3 
2. Within Property 

 
 
 
3.0m 
2.5m 

 
 
 
Concrete 
Concrete 

 
 
 
100mm 
100mm 

 
 
 
1 x F72 
1 x F72 

 
 
 
N/A 
N/A 

 
 
 
12% 
25% 
 

B. Multiple  
 (Duplex & Battle Axe) 
 
1. Within Road Reserve 4 
2. Within Property 

 
 
 
3.0m 
2.5m  

 
 
 
Concrete  
Concrete 
 

 
 
 
150mm 
150mm 

 
 
 
2 x  F72 
2 x  F72 

 
 
 
N/A 
N/A 

 
 
 
12% 
25% 

Industrial/Commercial       

1. Within Road Reserve 4 
2. Within Property 
 

6.0m 
6.0m 

Concrete 
Concrete 

150mm 
150mm 

2 x  F72 
2 x  F72 
 

N/A 
N/A 

8% 
16% 

Rural       
A. Battle Axe/ 
 Single Right of Way 5
 
1. Within Road Reserve 4 
 
 
 
 
 
 
2. Within Property 
 

 
 
 
3.5m
 

 
3.5m 
 
 
 
3.5m 
 
3.5m 

 

 
3.5m 
 
 
 
3.5m 
 

 
 
 
Crushed 
Rock 2 

 
Flexible 
 
 
 
Concrete 
 
Crushed 
Rock 2 

 
Flexible 
 
 
 
Concrete 
 

 
 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
 
150mm 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
 
150mm 

 
 
 
N/A 
 
 
N/A 
 
 
 
2 x F72 
 
N/A 
 
 
N/A 
 
 
 
2 x F72 

 
 
 
Unsealed 
 
 
Flush 
Seal 
 
 
N/A 
 
Unsealed 
 
 
Flush 
Seal 
 
 
N/A 

 
 
 
8% 
 
 
8% 
 
 
 
8% 
 
16% 
 
 
20% 
 
 
 
25% 

B Multiple Right Of Way 6 
 
1. Within Road Reserve 4 
 
 
 
 
 
 

 
 
4.5m 

 

 
4.5m 
 
 
 

 
 
Crushed 
Rock 2 

 
Flexible 
 
 
 

 
 
150mm 
 
 
Pavement 
Design 
1 x 104 
 

 
 
N/A 
 
 
N/A 
 
 
 

 
 
Unsealed 
 
 
Flush 
Seal 
 
 

 
 
8% 
 
 
8% 
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Pavement 
Access Type 

Min. 
Width 

Type Thickness Reinforcement Seal 

Max. 
Grade 

2. Within Property 4.5m 
 
4.5m1 
 
 
 
4.5m1 

 
 
 
4.5m1 

Concrete 
 
Crushed 
Rock 2 

 
 
Flexible 
 
 
 
Concrete 

150mm 
 
150mm 
 
 
 
Pavement 
Design 
1 x 104 
 
150mm 

2 x F72 
 
N/A 
 
 
 
N/A 
 
 
 
2 x F72 

N/A 
 
Unsealed 
 
 
 
Flush 
Seal 
 
 
N/A 

8% 
 
16% 
 
 
 
20% 
 
 
 
25% 
 

 

1Passing bays are to be provided at maximum 100m intervals or more frequently where safety 
conditions dictate (eg. lack of sight distance). 
 
2 To be used for Private access roads and Right of Ways which are to be unsealed (as outlined in 
the Consent), but where the section of access from the sealed road to the boundary line is to be 
Bitumen sealed, the pavement may be constructed without the need for a pavement design 
undertaken by a Geotech Engineer. 
 This however, does not absolve the Contractor from achieving required densities and satisfying 
proof rolling. 
These works are to be undertaken in accordance with the Driveway Specification- Section 1 & 5 
of the Civil Works Specification.  
  
3 Where Kerb and Gutter does not exist, a Heavy Duty Layback is to be provided in accordance 
with the Driveway Specification of the Civil Works Specification. 
 
4 Where Kerb and Gutter does not exist, a Heavy Duty Layback (wings optional) or Pipe Crossing 
is to be provided in accordance with the Driveway Specification of the Civil Works Specification.   
 
5 Shoulder not possible due to 6.0m access handle.  Table drain to be 0.75m from edge of 
pavement to the invert or adjusted to suit the width of the access handle as stipulated in the 
Consent. 
 
6 Shoulders to be a minimum 0.50m from edge of pavement and the table drain 0.75m from the 
edge of the shoulder to the invert or adjusted to suit the width of the access handle as stipulated 
in the Consent. 

 
TABLE 6.14 

RELEVANT SECTIONS WITHIN THE DRIVEWAY SPECIFICATION 

 

Description Reference 
Layback Driveway Specification – Section 2 
Concrete Driveways Driveway Specification – Section 3 
Driveways Using Pavers Driveway Specification – Section 4 
Bitumen Sealed Driveway Driveway Specification – Section 5 
Piped Vehicular Crossing Driveway Specification – Section 6 
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6.8 CONCRETE PAVING, FOOTPATHS AND CYCLEWAYS 

6.8.1 Pathways 

Concrete pathways shall be provided where required by the Consent.  Such pathways are 
generally used to link common destinations, schools, shops and as overland flow paths. 
 
The following shall apply when designing pathways. 
 

6.8.1.1 Path Paving 

 A minimum width of 1.2m generally parallel to the kerb and property line positioned 
0.6m from the property line. 

 A desirable crossfall of 3% for pathways located on the nature strip. 

 Expansion joints of bitumen impregnated jointing material shall be provided at 
intervals not exceeding 6m with dummy joints provided every 1.2m. 

 Have a minimum grade of 0.5% and maximum grade of 25%. 

 Where grades exceed 16% pause platforms shall be provided. 
 

6.8.1.2 Overland Flow Paths 

 Pathways between properties that generally link roads with other roads or 
developments shall be a minimum of 2.5m wide with a minimum crossfall of 2% 

 Overland flow paths shall generally have an integral 150mm kerb on the low side 
unless flows are of such a magnitude to warrant special treatment.  

 Overland flow paths shall have sufficient capacity to carry the flows with nominated 
freeboard. 

 Be provided with footpath barriers at either end at the property boundary line unless 
otherwise specified. 

 Have a minimum grade of 0.5% and maximum grade of 16%. 

 Where grades exceed 16% steps are required. 
 

6.8.2 Cycleways 

Consideration shall be given for cyclists in all aspects of road design. Cycleways and other 
provisions shall be included in the design where specifically nominated in the consent or the 
Council's Bicycle Strategy Plan. 
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Such designs shall generally comply with the requirements of the current Austroads Guide to 
Traffic Engineering Practice and the requirements of the RTA.  Due consideration shall be given 
to the following: 

 Location, horizontal and vertical alignment. 

 Width and crossfall. 

 Drainage. 

 Signage. 

 Clearance to structures, vertical and lateral. 

 Projections into the cycleway (service pits etc) are to be avoided. 

 Maintenance and access crossings:  thickening, reinforcing and highlighting of such 
areas. 

 The provision of adequate railings to bridges or similar structures including collapsible 
bollards to limit vehicular access. 

 

6.8.3 Pram Ramps 

Pram ramps shall be shown on the design plans at all street intersections, public reserves, 
pedestrian crossings.  Pram ramps shall be constructed in accordance with Standard Drawing 
SD62 and shall have no lip at the invert level. 
 

6.8.4 Concrete Steps 

6.8.4.1 Gradient 

Where natural or proposed surface gradient exceeds 16%, concrete steps are required. Any 
intermediate ramp section of pathway shall not exceed a longitudinal grade of 16% and shall be 
level in cross section unless otherwise specified.  The number of steps required shall be 
determined generally to fit the ground profile.   
 

6.8.4.2 Handrails 

Handrails shall generally be required where any bank of steps exceeds four in number or where 
any grade adjacent to the pathway poses a potential danger to pedestrians.  Handrailing shall 
also be provided where the fall height is greater than 1.5m and for large drainage pipe 
headwalls for pipe diameters of 1050mm or greater.  Approved supporting posts are to be 
securely attached to the concrete and evenly spaced at not more than 2.4m intervals. 
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6.8.5 Service Locations 

Where services cross roads, the face of kerb shall be marked directly over the service crossing 
and the kerb face painted as scheduled below. 
 

Service Mark    Colour 
Water W    Blue 
Electricity E    Red 
Telstra/Optus T/O    Yellow  
Gas G    Green 
 

Marks shall be impressions in green concrete on the kerb, formed with 6mm diameter rod bent 
to the required letter shape. 
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7. PAVEMENTS 

7.1 GENERAL 

This section outlines the requirements for the design of road and carpark pavements. 
 
Pavement designs shall be calculated on a minimum design life of: 

 Flexible pavements, either unbound granular or containing one or more modified 
layers - 20 years. 

 Segmental block pavements - 20 years. 

 Rigid pavements (concrete) - 40 years. 
 
Pavement design criteria shall include but not be limited to the following: 

 Projected traffic loadings. 

 Subgrade evaluation. 

 Environmental factors. 

 Materials. 

 Construction methods. 
 
The road pavement shall be designed in accordance with the Austroads “Pavement Design 
Guide”. 
 
In deep cuttings, deep fills or other instances where testing of subgrade is possible only after 
bulk earthworks, a pavement design shall be required during construction and other pavement 
designs shall be reviewed upon reaching subgrade level. 
 

7.2 DESIGN TRAFFIC LOADINGS 

The design traffic loads for urban roads are specified in Table 6.8, and for rural roads in Table 
6.11. 
 

7.3 EVALUATION OF SUBGRADE STRENGTH 

Investigation and testing shall be undertaken by a qualified practising Geotechnical Engineer 
through a NATA registered laboratory of the anticipated subgrade material and submission of a 
subsequent pavement design. 
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Assessment of the strength of the supporting subgrade shall be in accordance with Australian 
Road Research Board Special Report 41 (ARRB SR.41) Section 2. 
 
For minor works involving shoulder construction and/or kerb and gutter and the length of works 
does not exceed 15 metres in length and 2 metres in width the following pavement design 
procedure shall apply: 

 Two readings within 1 metre of each other at either end of the proposed works (4 
readings total) of the exposed subgrade with a dynamic cone penetrometer shall be 
taken.  The readings at either end shall be averaged and the lowest determined CBR 
shall be adopted for the pavement design. 

 The pavement thickness shall be designed in accordance with Section 7.5. 

 Pavement design reports shall include a discussion of the relevant matters under 
ARRB SR.41 with particular reference to extent of testing (Table ii) and site 
investigation and assessments (Table iv). 

 
Written certification (on a NATA endorsed certificate) of the exposed subgrade conditions, their 
conformity with the original pavement investigation and design, material description, CBR value, 
requirements for replacement or modification of subgrade, extent of replacement and any other 
relevant information shall be required immediately following assessment and testing of the 
actual subgrade. 
 
If required the amended pavement design shall be submitted for approval. 
 

7.4 SUBSURFACE DRAINAGE 

Consideration must be given to the effects of moisture changes in the pavement and subgrade. 
Such variations will affect the design subgrade CBR and design life of the pavement. It is 
essential to provide adequate subsurface drainage. 
 

7.5 PAVEMENT THICKNESS DESIGN 

7.5.1 General 

All public road pavements shall comprise of at least one sub-base and one base course layer. 
The minimum total pavement thickness shall be derived from this requirement and as specified 
below.  It should be noted that where asphaltic concrete surfacing will be provided and this 
surfacing will be bonded for construction at a future date, then the total pavement thickness 
shall be designed excluding any contribution that the asphaltic concrete may provide towards 
the pavement strength. 
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7.5.2 Sub-Base Course 

The sub-base shall consist of crushed or ripped sandstone, either 75mm or 100mm nominal 
size, derived from a well cemented, medium grained quartz sandstone free from overburden, 
clay seams, shale and other deleterious material. 
 
Alternatively, a sub-base material satisfying the requirement for a class “DGS” material as 
specified in RTA QA Specification 3051 – Unbound and Modified Base and Sub-base Materials 
for Surfaced Road Pavements and RTA QA Specification 3052 – Material to be Bound for Base 
and Sub-base Materials for Surface Road Pavements. 
 
The minimum compacted thickness of the sub-base course shall be 200mm of sandstone or 
175mm of “DGS” material. 
 

7.5.3 Base Course 

The base course material shall satisfy the requirements for a class “DGB 20” material as 
specified in  Section 7.3 of the Civil Works Specification Part 2 Construction. 
 
Alternatively, where shown in the Documents, the base course material shall consist of crushed 
or ripped sandstone, either 50mm of 75mm nominal size, derived from a well cemented medium 
grained quartz sandstone free from overburden, clay seams, shale and other deleterious 
material. 
 
Crushed sandstone however, may only be used as a base course material where the wearing 
surface consists of a single coat flush seal and a minimum of 25m of asphaltic concrete or the 
sandstone is stabilised using cement or lime as determined from test results from a NATA 
registered geotechnical laboratory. 
 
The minimum compacted thickness of the base course shall be 100mm for “DGB 20” material or 
150mm for sandstone. 
 

7.5.4 Stabilisation of Insitu and Imported Materials 

In the construction of roads in rural areas, it may be possible to stabilise the pavement material 
to provide the required pavement. 
 
A pavement design shall be submitted to the certifying authority for consideration, and shall 
include details of the type and quantity of stabilising agent to be used to obtain an Unconfined 
Compressive Strength of 1.5 MPa and the proposed depth of stabilising. 
 
The minimum thickness of any stabilised pavement shall be 250mm. 
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7.5.5 Shoulders 

For roads in rural areas, road shoulders shall consist of the road pavement sub-base material, 
with the exception of the top 100mm which shall consist of either DGB20 or a nominal 200mm 
crushed shale material. 
 

7.5.6 Accessway Pavements 

Accessways by definition will serve up to 10 dwellings and shall only be permitted where 
specified by the Consent, and shall be constructed from stencilled concrete or pavers only.  
Accessways shall be designed in accordance with Austroads APRG Rpt 21-A Guide to the 
Design of Pavements for Light Traffic. 
 

7.5.6.1 Rigid Pavements 

 Design requirements shall be in accordance with the Cement and Concrete 
Association of Australia document "Concrete Street and Parking Area Pavement 
Design" (1984). 

 Minimum sub-base courses of 125mm bound or 150mm unbound and minimum 
concrete pavement thickness of 150mm with two layers of F72 mesh shall apply. 

 The use of bound pavement layers shall only be permitted under concrete pavements. 

 Joint layout and types for concrete accessways and thresholds shall be in accordance 
with Section 6.8 of the Civil Works Specification Part 2 Construction. 

 

7.5.7 Roundabout Pavements 

7.5.7.1 Full Depth Asphalt Pavement 

Roundabouts may have pavements constructed in full depth asphalt (FDA) where the design 
traffic does not exceed 5 x 105 ESAs (before factoring). Austroads Pavement Design Manual 
1992 shall be used for thickness design. A wearing surfacing of minimum thickness 60mm SBS 
polymer modified asphalt and a bottom course of high bitumen content asphalt shall be used. 
 
The pavement design report shall include justification of the selection of asphalt modulus values 
used in the design. 
 

7.5.7.2 Rigid Pavement 

Where the design traffic exceeds 5 x 105 ESAs and where the design subgrade CBR is less 
than 5, the required pavement shall be a rigid pavement, consisting of a steel fibre reinforced 
concrete (SFRC) base course over a lean mix concrete sub-base course in accordance with the 
RTA Guide to Design and Construction of Concrete Roundabouts. The wearing surface shall be 
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a minimum of 50mm AC10. The Austroads Pavement Design Manual 1992 shall be used for 
thickness design. 
 
The use of unbound or bound granular materials shall not be permitted for roundabout 
pavements. 
 

7.5.8 Carpark Pavements 

Wearing surfaces shall only comprise of either: 

 Asphaltic Concrete. 

 Rigid pavement.  

 Segmental block paving. 
 
Particular attention shall be made to the following: 

 Carpark geometry shall not place undue loading to bituminous surfacing. Modified 
asphalt may be warranted. 

 Correct design traffic shall be used where aisles within carparks will service other 
adjacent commercial, retail, industrial centres or loading zones. 

 All loading zones shall be constructed in concrete or concrete segmental block paving 
to resist damage from diesel and fuel spills. Paving colours should be mottled to mask 
spill marks. 

 

7.6 WEARING COURSE 

The wearing course shall be applied in accordance with the approved pavement design.  The 
minimum wearing course to be provided for the various road hierarchy levels is detailed in Table 
7.1. 

TABLE 7.1   MINIMUM WEARING COURSE 

Land Use Road Classification Wearing Course 
Residential Local – Collector 25mm AC10 
 Roundabout 50mm AC10 
 Cul-de-sac 50mm AC10 
 Sub-arterial, Arterial 50mm AC10 
Commercial All 30mm AC10 
Industrial All 50mm AC10 
Rural All 2 coat flush seal 14/10mm 
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8. STORMWATER DRAINAGE 

8.1 SCOPE 

This section details Council's requirements for the design of stormwater drainage for urban and 
rural areas. It is in no way a comprehensive design manual and it is intended to be read in 
conjunction with and as a supplement to the 1987 edition of Australian Rainfall and Runoff 
(AR&R) and the DOH Managing Urban Stormwater (1998) Guidelines.  
 

8.2 AIM 

The design and construction of a drainage system that provides the following: 

 a high level of safety for all users;  

 acceptable levels of amenity and protection from the impact of flooding; and 

 economy of construction and maintenance. 
 

8.3 GENERAL REQUIREMENTS 

All drainage, whether internal or external to the site, relevant or reasonably required in respect 
of the proposed development shall be provided to Council's requirements at the Developer's 
cost. 
 
A stormwater drainage system shall be provided in accordance with the "major/minor" system 
concept set out in Chapter 14 of AR&R (1987); that is, the "major" system shall provide safe, 
well-defined overland flow paths for rare and extreme storm runoff events while the "minor" 
system shall be capable of carrying and controlling flows from frequent storm runoff events. 
 
All drainage is to be designed in accordance with this specification, and to satisfy the specific 
requirements of the Consent. 
 
Drainage lines shall be constructed so that their centreline coincides with the centreline of the 
wall of the drainage structure or as detailed on the approved plans.  Where constructed under 
the kerb and gutter, pipes shall not extend beyond the back edge of the kerb. 
 
Drainage lines within proposed drainage easements shall be centrally located and no segment 
of a pipe, culvert or drainage structure shall be constructed outside the easement boundaries.  
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Notwithstanding the extent of the drainage shown on the approved plans, additional drainage 
may be required if, during construction of the works, undisclosed features affect the proposed 
drainage. 
 
One class of pipe only shall be used in constructing or extending any culvert or pipeline section, 
or between any two structures. 
 
In general, drainage works shall be constructed by the Developer in accordance with the 
following: 
 

8.3.1 Drainage in Urban Areas 

Minor System 
The general requirements of a minor urban system are. 

 Kerb and gutter shall be provided on both sides of all roads except where the consent 
or certificate advises otherwise. 

 Kerb inlets shall be provided at locations such that the flow in the gutter does not 
exceed the specified limits. 

 Where allotments slope to the rear, inter-allotment drainage shall be provided at the 
lowest point of all allotments, together with the creation of an easement over all 
downstream pipework to the legal point of discharge.  

 Full piped drainage from all kerb inlets and other inlets shall be provided to the 
boundary of the subdivision, or approved point of discharge, or as required by the 
Consent. 

 
Minimum pipe sizes shall be: 

 100mm diameter for pipes draining roofwater; and  

 150mm diameter for pipes draining paved areas such as driveways and car parks and 
any landscaped areas, where a surcharge path exists. 

 225mm diameter for pipes draining paved areas such as driveways and car parks and 
any landscaped areas, where a surcharge path does not exist. 

 
Plans shall show existing and proposed surface levels, as well as levels of adjoining lots where 
there is to be site filling. 
 
Plans shall show pipe sizes and grades and invert levels, including point of connection to 
Council's stormwater system. 
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Cover requirements shall be: 

 100mm and thickness of the slab in any area where pipes will be protected by 
reinforced concrete pavement. 

 300mm in any unpaved area subjected only to pedestrian traffic or paved traffic areas. 

 600mm in any unpaved area likely to be traversed by motor vehicles. 
 
Pipes 300mm diameter or greater shall be reinforced concrete, sewer grade PVC or fibre 
reinforced cement. 
 

Major System 
 An overland flow system shall be provided for runoff in excess of the capacity of the 

pipe system, such that the design flow is carried safely through the subdivision or 
development clear of, and with the required freeboard, to allotments. 

 Overland flow paths will not be permitted within urban allotments, unless required by 
the consent or certificate. 

 
The Consent may require the submission of a flood study in the following circumstances: 

 To determine whether the proposed method of stormwater discharge would have a 
detrimental effect upon neighbouring lands. 

 To determine whether the existing or proposed stormwater discharge shall have the 
potential to cause overland flood inundation problems on the property. 

 Where the proposed development will divert runoff from its existing catchment to a 
different catchment. 

 
The Developer shall to submit a flood study that calculates the 1 in 100 year Average 
Recurrence Interval flood level. The study shall be carried out by a qualified Civil Engineer with 
documented experience in hydraulic analysis. Design calculations shall be submitted showing 
the impact of the proposal on the adjacent area, and shall be accompanied by a catchment 
plan, showing contours, at a scale of 1:2000 or 1:4000, together with survey cross sections of 
the overland flow path. 
 

8.3.2 Drainage in Rural Areas 

Minor System 
 Pipe or concrete box culverts, bridges or concrete causeways shall be provided at 

road crossings over natural watercourses or where dictated by the capacity of the 
table drain.  Where the flow is discharged into private property, the structure shall be 
extended to the property line and the outlet headwall or structure placed at the 
property line.  Where the system is to discharge into a table drain to flow to a mitre 
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drain further downstream, the outlet structure shall be placed at the invert of the table 
drain.  Where services are underground, then these services shall be carried over the 
structure in a services corridor.  The drainage design shall consider the possible 
blockage caused by debris load from the catchment. 

 Table drains and letterbox style grated surface inlet pits shall be provided on the cut 
side of roads, within the road reserve, together with stone pitching or concrete lining 
where required for scour protection. 

 Minimum pipe sizes shall be: 

 300mm in private access ways and driveways; 

 375mm in public roads. 
 

Major System 
 An overland flow system shall be provided for runoff in excess of the capacity of the 

pipe system, such that the design flow is carried safely through the subdivision or 
development clear of, and with the required freeboard, to building platforms. 

 Where a development involves site regrading in a flood plain or adjacent to a natural 
watercourse where the ground level is below the 1 in 100 year recurrence interval, a 
flood study shall be submitted in accordance with Section 8.3.1. 

 

8.4 LAWFUL POINT OF DISCHARGE 

Urban development generally modifies the naturally occurring drainage regime by increasing 
the volume and rate of runoff, sometimes diverting flow between natural catchments, modifying 
existing flow paths and concentrating flow along drainage paths and at outlets. These changes 
may affect the safety, amenity and enjoyment of persons and property and may result in legal 
disputes. 
 
Legal problems arising from the planning and proposed construction of drainage works need to 
be negotiated and resolved with adjoining owners, and any other landowners who could be 
detrimentally affected, before approval of the works can be granted by Council. In this regard, 
Council will require that a lawful point of discharge exists prior to approval of a development. 
 
In order to determine whether a lawful point of discharge exists at a particular location the 
following two points must be satisfied: 
 
(a) That the location of the discharge is under the lawful control of Council or other 

statutory authority from whose permission to discharge has been received. This will 
include drainage reserve, road reserve, or stormwater drainage easement; and 
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(b) That in discharging in that location, the discharge will not cause an actionable nuisance 
(i.e. a nuisance for which the current or some future neighbouring proprietor may bring 
an action or claim for damages arising out of the nuisance). 

 
Where the conditions of the first test have not been satisfied prior to development, it will be 
necessary to obtain a lawful point of discharge. This will usually be achieved by the creation of a 
drainage reserve, or acquisition of a drainage easement over one or more downstream 
properties until the conditions of the second test have been met. 
 
It should be noted that a natural watercourse may not necessarily constitute a lawful point of 
discharge, unless the requirements of the above two tests can be satisfied. 
 

8.5 DRAINAGE RESERVES/EASEMENTS 

Where a natural open channel or similar overland flowpath exists in a proposed development, a 
drainage reserve shall be provided to contain the design flow within the actual drainage reserve 
area.  The minimum width of the reserve shall be 5 metres. 
 
Where stormwater drainage has been approved within allotments, a drainage easement shall 
be created or acquired. The width of easements benefiting Council shall be in accordance with 
Table 8.1 and the width of inter-allotment drainage shall be in accordance with Table 8.2. 
 

TABLE 8.1  MINIMUM EASEMENT WIDTH FOR COUNCIL DRAINAGE 

 

Drainage Width Easement Width (m) 

375mm - 600mm diameter 2.5 

700mm - 900mm diameter 3.0 

1050mm – 1350mm diameter 3.5 

>1350mm diameter Width of the system plus 2.0 metres 

 
TABLE 8.2  MINIMUM EASEMENT WIDTH FOR INTER-ALLOTMENT DRAINAGE 

 

Drainage Width Easement Width (m) 

150mm - 225mm diameter 1.2 

300mm diameter 2.5 
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8.6 HYDROLOGY 

A number of methods are available for the determination of flow rate, runoff, volume and 
catchment response.  

 The Rational Method - This method provides a simple means for the assessment of 
design peak flow rate (peak discharge).The rational method is not acceptable for the 
design of detention basins. 

 ILSAX or DRAINS - These are computer based models which involve the routing of 
the time-area relationship developed for the sub-catchments under consideration. 
They are suitable for use in urban catchments but require calibration with available 
flow data. Technical Note 7 in Chapter 14 of AR&R (1987) provides an example of the 
use of ILSAX. 

 RAFTS - This is a proprietary computer model based upon the Regional Stormwater 
Model (RSWM). It includes separate routing of impervious and pervious areas; 
sophisticated loss models; urban runoff modelling and detention basin design; and 
provision for river basin analysis. 

 
Other models used are AWBM, XP-UDD and RORB. 
 
Other hydrological models may be used as long as the requirements of AR&R (1987) are met. 
Council will require the submission of detailed calculations, together with details of all program 
inputs and outputs in digital and hard copy form. 
 

8.7 DESIGN AVERAGE RECURRENCE INTERVALS (ARI) 

For drainage design under the "major/minor" concept, the ARI's shall be in accordance with 
Table 8.3. 
 

TABLE 8.3  DESIGN AVERAGE RECURRENCE INTERVALS 

 

Location Minor System (Years) Major System (Years) 

Residential  5 100 

Commercial/Industrial 20 100 

 
An overland flow path shall be provided for drainage systems even where the 100 year ARI 
flows can be maintained within the pipe system. 
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8.8 TIME OF CONCENTRATION 

The time of concentration (tc) of a catchment is defined as the time required for the stormwater 
runoff to flow from the most remote part (relative to time) of the catchment to its outlet. 
 
In determining the time of concentration, the Developer should assume that the catchments 
under consideration are fully developed in accordance with the land use shown on the relevant 
Zoning Maps. 
 
In a typical urban drainage system it will be necessary to calculate the time of concentration for 
inlet location and pipe sizing. Regardless of the purpose of the time of concentration calculation, 
it will include one or a number of the following components: 

 Overland or 'sheet' flow time. 

 Roof to drainage system flow time. 

 Gutter or channel flow time. 

 Pipe flow time. 
 
Where the flow path is through areas having different flow characteristics, the flow time of each 
portion of the flow path shall be calculated separately. 
 
The minimum time of concentration should not be less than 5 minutes for the total flow travel 
time from any catchment to its point of entry into the drainage network. The maximum time of 
concentration in urban areas shall be 20 minutes unless sufficient evidence is provided to justify 
a greater time. 
 
For commercial, industrial and medium density developments, the time of concentration shall be 
taken as 6 minutes. 
 

8.9 RAINFALL INTENSITIES 

The Design Intensity-Frequency-Duration (IFD) Rainfall is required as input to the hydrological 
model used for the drainage design. 
 

8.9.1 Read from Tables 

The IFD values to be used for hydrological design across the Hawkesbury LGA are covered by 
two tables.  The first table is for areas on or adjacent to the floodplain, and covers all localities 
from St. Albans in the north-east to Kurrajong in the west.  The second table covers the 
localities in the foothills of the Great Dividing Range, namely Bowen Mountain, Kurrajong 
Heights, Bilpin, Berambing, Mountain Lagoon and adjacent localities.  The IFD values for the 
above regions are listed in Tables A1 and A2 in Section 10. 
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8.9.2 Calculate using AR&R Method 

Alternatively, the IFD Rainfall for the catchment under consideration may be derived in 
accordance with Chapter 2 (Volume 1) of AR&R (1987). The nine basic parameters read from 
the Maps in Volume 2 of AR&R (1987) shall be shown in the calculations submitted to Council, 
unless the Bureau of Meteorology provides a polynomial relationship for the catchment. 
 
For commercial, industrial and medium density developments, the design rainfall intensity shall 
be the 20 year 6 minute event calculated at 157mm/hour. 
 

8.10 RUNOFF COEFFICIENT 

The coefficient of runoff (C) is the coefficient used in the Rational Method and is the ratio of the 
peak rate of runoff to the average rainfall intensity during the critical rainfall period for the 
catchment area under consideration. The value of C is a statistical composite not only for the 
infiltration and other losses, but also the effects of channel storage and initial loss. 
 
The coefficient of runoff adopted shall account for the future development of the catchment in 
accordance with the land use shown on the relevant Zoning Maps. 
 
For urban and rural areas the coefficient of runoff shall be calculated in accordance with the 
methods given in AR&R (1987). 
For commercial, industrial and medium density developments, the coefficient of runoff shall be 
0.95 unless site conditions dictate differently (eg large landscaped areas). 
 

8.11 CATCHMENT AREA 

The catchment area of any point may be determined from contour plans obtained from the 
detailed survey of the site. Where no detailed survey is available, 1:4000 orthophoto maps may 
be used to determine catchment boundaries and areas. 
 
The determination of sub-catchments within urban subdivisions requires accurate contour 
information and a catchment plan shall be provided with the calculations. 
 
The design should take into account realistic future road patterns where the contributing 
catchment includes areas subject to future development. 
 
Where a site presently drains to two or more catchments, and the proposed development 
involves regrading which will change the percentages of the site which drain to each of the 
catchments, the variation of runoff patterns must be addressed at the development assessment 
stage, and a flood study prepared in accordance with Section 8.3. 
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8.12 HYDRAULICS 

Hydraulic calculations shall generally be carried out in accordance with Australian Rainfall and 
Runoff(1987). The detailed hydraulic grade line method is recommended for the analysis of 
stormwater pipe systems based on an analysis proceeding from downstream to upstream 
through the system. Calculations shall substantiate the hydraulic grade line adopted for the 
system and shown on the drawings. 
 
The downstream water surface level shall be in accordance with the following: 

 The hydraulic grade line level from downstream calculations including pit losses at the 
starting pit in the design storm event, or 

 A level of 0.15 metres below the invert of the pit inlet in the downstream pit where the 
downstream starting point is a pit and the hydraulic grade line level is unknown; or 

 The top of the outlet pipe for the minor event where the outlet is an open channel, or 

 The top of the outlet pipe for the major event where the outlet is an open channel and 
the flood levels are not known; or 

 The 1 :100 year flood level for the major event where the outlet is an open channel 
and the downstream flood levels are known. 

 
The Certifier shall require the submission of detailed calculations, together with details of all 
program inputs and outputs in both digital and hard copy format. 
 

8.13 MINOR DRAINAGE SYSTEM CRITERIA 

The minor drainage system shall be capable of controlling flows from frequent runoff events up 
to and including the ARI's shown in Section 8.7. 
 
The roadway flow width shall not exceed 0.45 metres at bus stops, pedestrian ramps and kerb 
returns, and 2.5 metres at other locations. The widths mentioned above shall be measured from 
invert of the kerb. 
 
The product of depth (dg) and velocity (Vave) for flow in the gutter should not exceed 0.6 m2/s 
(AR&R - 1987) to reduce the hazard for pedestrians within the roadway. However, where there 
is an obvious danger of injury or loss of life, the dgVave product should be limited to 0.4 m2/s. 
 
The water surface level for inlet pits shall be 0.15 metres below the invert of the gutter or 0.15 
metres below the underside of the lid for junction pits. 
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8.14 MAJOR DRAINAGE SYSTEM CRITERIA 

The major drainage system in the form of overland flowpaths shall be capable of controlling 
flows which exceed the capacity of the minor drainage system from runoff events up to and 
including the ARI's shown in Section . Minor system blockages shall be assessed when 
designing for the major event. 
 
The product of depth (dg) and velocity (Vave) in the kerb and gutter should not exceed 0.6 m2/s 
(AR&R - 1987) to reduce hazard for pedestrians within the roadway. However, where there is 
an obvious danger of injury or loss of life, the dgVave product should be limited to 0.4 m2/s. 
 
The following requirements shall be provided in open channels, roadways and stormwater 
surcharge paths. 
 

Generally 
 Overland flow paths shall not be located in private property. 

 

Roadways/Pathways 
 Total flow shall be contained within the road reserve.  

 Flow depths in roadways/pathways shall not exceed 200mm. 

 A minimum freeboard of 300mm shall be provided between the 100 year flood level in 
the roadway or pathway and habitable floor levels. 

 Where a road is in fill, a freeboard of 100mm shall be provided between the 100 year 
flood level in the road and the lowest point in the footpath. 

 

Open Channels 
 A minimum freeboard of 500mm shall be provided between the 100 year flood level in 

the channel and habitable floor levels. 
 
Where the above requirements can not be met for "in-fill" type subdivisions, the Developer may 
make a submission justifying why the above requirements, could be relaxed. 
 

8.15 ROADWAY FLOW CAPACITY 

Roadway flow capacity shall be calculated by the method presented by Technical Note 4 in 
Chapter 14 of AR&R (1987).  Table 8.4 provides the recommended values for Manning's 
Roughness Coefficient (n) and Flow Correction Factor (F). 
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TABLE 8.4  MANNINGS ROUGHNESS COEFFICIENT (N) AND FLOW CORRECTION 
FACTOR (F) 

Roadway Surface Type n 

Concrete 0.013 

Asphaltic Concrete 0.015 

Sprayed Seal 0.018 

Kerb and Gutter Type F 

Roll over 0.9 

150mm Integral 0.9 

 

8.16 PITS 

There are generally six types of drainage structures accepted by Council for use in public land, 
they are: 

 Kerb Sag Pits; 

 Kerb Inlet Pits; 

 Surface Inlet Pits (grated or letterbox style); 

 Junction Pits; 

 Discharge Control Pits; and 

 Headwalls. 
 
Pits shall be located at junctions, kerb returns, sag points and changes in grade, level, direction, 
pipe size or pipe class. Kerb inlet pits shall be located so that the gutter flow width is in 
accordance with the requirements of Section 8.13 and at a maximum spacing of 90 metres 
where flow widths are not critical. Kerb inlet pits shall not be located within kerb returns, or 
permitted to encroach over the kerb return tangent point.  Surface inlet pits shall be located in 
drainage reserves, overland flow paths and parks.  
 
The theoretical inflow capacity of the drainage pits shall be estimated in accordance with AR&R, 
1987. A blockage factor should be applied to the theoretical inflow capacity obtained in 
accordance with Table 8.5. 
 
 
 
 

________________________________________________________________________________________________________________________DESIGN 

E–69 



PART I 
____________________________________________________________________________________ hawkesbury development control plan 

TABLE 8.5  PROVISION FOR BLOCKAGE IN DRAINAGE PITS 

 

Condition Pit Type Theoretical Capacity 
Allowed 

Continuous Grade Kerb Inlet Pit 80% 

Sag Kerb Sag Pit 50% 

Surface Inlet Pit Cover Surface Inlet Pit 50% 

Surface Inlet Pit Cover with legs Letterbox Inlet 80% 
 
Pit sizes shall be in accordance with Table 8.6. 
 

TABLE 8.6  MINIMUM SIZES FOR DRAINAGE PITS 

 
Pit Type Minimum Size 

Urban (kerb and gutter)  

 -depth to invert up to 1500mm 900mm x 600mm 

 -depth to invert greater than 1500mm 900mm x 900mm 

Rural 900mm x 900mm 
Internal (within developments)  

 -depth to invert up to 750mm 450mm x 450mm 

 -depth to invert greater than 750mm 900mm x 600mm 

 

 A minimum opening of 1.8 metres shall be provided for kerb inlet pits. 

 The use of precast pits shall only be permitted within development sites.  All external 
drainage pits must be cast in-situ. 

 Step irons shall be provided in all pits deeper than 1.2m. 

 Reinforcement shall be provided in pit walls where the depth to the pit invert exceeds 
1.8m, and where the depth exceeds 3.0m, the design of such reinforcement shall be 
certified by a Practising Structural Engineer. 

 

8.17 CULVERTS 

Piped and box culverts shall be constructed where specified on the approved plans and should 
be designed in accordance with the following: 

 As an overall gravity system with due regard to the upstream and downstream system 
and inlet/outlet controls. 
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 Pipes shall be determined using the Colebrook-White formula with the recommended 
roughness coefficients referred to in Table 8.7. 

 
Table 8.7  Recommended Roughness Coefficients (K) 

 
Pipe Material Recommended K value (mm) 

UPVC 0.03 

VCP 0.04 

RHS 0.046 

FRC 0.06 

RCP 0.06 

 Minimum pipe culvert size in Council property of 375mm diameter. 

 Minimum box culvert size in Council property of 600mm wide by 300mm high. 

 A minimum grade of 0.5 % shall be provided for self cleansing purposes under low 
flow velocities. 

 The maximum grade of pipelines shall be in accordance with Table 8.8. 
 

TABLE 8.8  Acceptable Maximum Pipe Grades 

 

Pipe Diameter (mm) Maximum Grade (%) 

375 15.0 

450 11.0 

525 9.0 

600 7.5 

675 6.5 

750 5.5 

900 4.5 

1050 3.5 

1200 3.0 

1380 2.5 

1500 2.2 

1650 2.0 

1800 1.7 

1950 1.5 

2100 1.4 

2250 1.3 

2400 1.2 
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 Where grades exceed 15.0 %, bulkheads shall be provided in accordance with 
Section 5.12 of Council's Civil Works Specification Part 2 Construction. 

 The minimum velocity in the pipe and box culverts shall be 0.6m/s for self cleansing 
purposes. 

 The maximum velocity of shall be 6m/s for scouring protection. 

 Pipelines within roadways shall be generally located under the face of kerb. 

 A downstream pipeline of smaller diameter than the upstream shall not be permitted. 

 All pipe inlets shall enter the main pipe system at junction pits and shall be cut flush 
and grouted into the pit wall.  

 

8.18 HYDRAULIC LOSSES 

Hydraulic losses shall be determined for the following: 

 The pressure change coefficient (Ke) for pit losses.  

 Obstruction or penetration losses. 
 
Pipe friction losses shall be determined using the Colebrook-White formula with the acceptable 
roughness coefficients mentioned in Table 8.7. 
 

8.19 OPEN CHANNELS 

Open channels shall be provided to convey flows from the major storm event from a 
development site to the receiving water body. 
 
The design shall be generally in accordance with Chapter 14 of AR&R (1987).  Friction losses 
shall be determined using the recommended Manning’s "n" values (where applicable)  referred 
to in Table 8.9.  The typical numerical models used to simulate the open channel and culvert 
hydraulics are RATHGL (RAT 2000), XP-UDD, HEC-RAS, RMA, MIKE 11, CULVERT, EXTRAN 
and SWMM. 
 
Other models may be used as long as the requirements of AR & R (1987) are met. 
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TABLE 8.9  Recommended Mannings “N” Values 

 

Surface Type Roughness Coefficient (n) 

Concrete 0.013 

Asphaltic concrete 0.013 

Flush seal 0.014 

Rough Texture surfaces - eg. pavers 0.018 

Gravel 0.025 

Bare Clay - Loam earth 0.022 

Lawns 0.05 

Short grass 0.035 

Long grass 0.05 

Natural channel with earth bed 0.04 

Natural channel with rock bed 0.045 

Natural channel with course gravel bed 0.05 

 

 The design shall specifically provide for the safety of persons who may enter the 
channel where the product of depth (dg) and velocity (Vave) is greater than 0.4 m2/s. 

 The desirable maximum side slopes shall be 1:6, the absolute maximum should be 1:4 
and cross slopes for the channel floor shall be 1:20. 

 Low flow provisions shall be provided in man-made or altered channels by the 
provision of surface flow to mimic a natural system including pools, riffle zones and a 
mix of native vegetation. 

 A low flow pipe or concrete invert shall be provided in man-made grassed channels.  If 
a pipe is provided it shall have a minimum diameter of 450mm.  If a concrete invert is 
provided, it shall be designed to carry a minimum flow of 75 litres/second. 

 Vegetated creek lines shall be retained in their natural state with enhancements to 
prevent scour due to increased frequency of bankfull flows and urbanisation. Low flow 
inverts of creeks shall be designed as a wet invert and planted with suitable riparian 
vegetation. 

 Pipe outlets discharging to watercourses are to join the watercourse at mean dry 
water level, angled at 45 degrees downstream with scour protection. Discharges to 
existing rock outcrops will be considered on individual merits. 
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8.20 BRIDGES AND CULVERTS 

Bridges and major culverts shall be designed for the 100 year ARI storm event without afflux in 
urban areas. A minimum clearance of 0.3 metres should be provided between the major flow 
level and the underside of a major structure to allow for passage of storm debris. 
 

8.21 ON-SITE STORMWATER DETENTION 

8.21.1 Policy 

Onsite detention of stormwater runoff shall be provided for certain developments to avoid the 
incidence of flooding arising from increased flows discharging into the piped drainage system.  
These increased flows result from the construction of developments that have a greater 
impervious area and higher development densities than those that were considered when the 
piped systems were initially designed. 
 
On-site detention shall be provided in the catchments and locations for the developments 
specified below in Table 8.10. 
 

TABLE 8.10  DEVELOPMENTS REQUIRING ON-SITE DETENTION 

 
 Type of Development 

 

 

Location In
du

st
ria

l 

C
om

m
er

ci
al

 

M
ed

iu
m

 
D

en
si

ty
 &

 
D

ua
l 

O
cc

up
an

cy
 

R
es

id
en

tia
l 

(w
he

re
 

in
cr

ea
se

 in
 

im
pe

rv
io

us
 

ar
ea

 >
 5

0 
sq

.m
) 

McGraths Hill Yes Yes Yes Yes 
Mulgrave industrial area No N/A N/A N/A 
Windsor, South Windsor Yes Yes Yes Yes 
Wilberforce Yes Yes Yes Yes 
East Richmond     
 Residential areas Yes Yes Yes Yes 
 Bowman Street industrial area Yes Yes N/A N/A 
 Lukis Avenue industrial area Yes Yes N/A N/A 

Richmond     
 within S94 Catchment No. 1 No No No No 
 outside S94 Catchment No. 1 Yes Yes Yes Yes 

North Richmond     
 within S94 Catchment No. 6 No No No No 
 outside S94 Catchment No. 6 Yes Yes Yes Yes 
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8.21.2 Design of Systems 

Unlike the majority of Council areas who use on-site detention to reduce the  impact of 
development on the trunk drainage systems for major storm events (up to 100 year ARI), the 
majority of developed areas within the Hawkesbury LGA are surrounded by floodplain and 
hence do not suffer trunk drainage impacts from developments.  The major impact is seen in the 
piped drainage systems, most of which were designed decades ago when the “quarter acre 
block” was the standard lot layout. 
 
Therefore, in the design of on-site detention systems for developments within the Hawkesbury 
LGA, consideration must not only be given to the higher recurrence interval storms, but special 
consideration needs to be given to ensure that the post-development flowrates for the lower 
recurrence interval storms are kept below the specified values. 
 
Detention basins may be designed as above ground (driveways, landscaped or recreation 
areas), or as below ground (underground tanks or pipelines) systems.  The requirements for 
each of these types of systems are set out in Section 8.21.6. 
 
In the preparation of an on-site detention design, designers must consider not only the flows 
from the site, but where significant, flows from adjoining and upstream properties must be 
incorporated into the design. 
 
To provide designers with flexibility in the preparation of on-site detention designs, two options 
are available for the sizing of storage volumes and site discharges.  These are: 
 
Option 1: Prepare the design from first principles, using a recognised method or software 

package, and match the pre-development flowrate to the post-development flowrate 
for all recurrence intervals from the 1 year event to the 100 year event.  That is, the 1 
year post-development flowrate must be restricted to the 1 year pre-development 
flowrate, the 2 year post-development flowrate must be restricted to the 2 year pre-
development flowrate, and so on up to the 100 year post-development flowrate being 
restricted to the 100 year pre-development flowrate. 

Option 2: Use pre-determined rates for both the PSD and the SSV detailed in the following 
table: 

 
TABLE 8. 11 ON SITE DETENTION DESIGN VALUES FOR PSD AND SSV 

 Land Use 
 Residential/ 

Medium Density/ 
Commercial 

 
Industrial 

Permissible Site Discharge (l/s/ha) 65 39 
Site Storage Volume (cu.m/ha) 200 283 

Note that the area to be used in this method is the total site area, not just the area of the dwellings 
and driveways. 
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The use of Option 1 for the design will generally result in lower values for the SSV, however it is 
likely that design costs will be greater, and a more complex discharge control pit will be 
required, usually with a combination orifice/weir arrangement, to cater for flows for all 
recurrence intervals. 
 

8.21.3 Permissible Site Discharge 

If Option 1 above is adopted for the design, the PSD shall be derived in accordance with AR&R, 
1987, based on the pre-development use of the site and its existing fraction impervious.  
Particular attention should be given to sites where the existing topography causes only part of 
the site to drain to the outlet that will be used by the development.  In this case, the PSD can 
only be calculated on that portion of the site that currently drains to that outlet, and no PSD 
credit can be claimed for the portion of the site draining to a different outlet. 
 
In the above situation, where a site drains to two separate outlets or catchments, unless 
specifically provided for in the consent, the re-direction of runoff from one catchment to another 
shall not be allowed, and the requirements of Section 8.11 shall apply. 
 
If Option 2 is adopted for the design, then the value specified in Table 8. 11 shall be used. 
 

8.21.4 Site Storage Volume 

If Option 1 is adopted for the design, then the Site Storage Volume (SSV) shall be calculated 
using the post-development design flowrate and the PSD, for each of the required recurrence 
intervals.  The maximum volume calculated from these recurrence intervals shall be the SSV 
provided for the development. 
 
Acceptable methods for calculating the SSV include spreadsheet systems and software 
packages such as ILSAX, DRAINS and XP-UDD.  Whichever method is used for calculating the 
SSV, full details of the calculations and/or printouts from the software packages must be 
submitted for approval by the Certifier. 
 
If Option 2 is adopted for the design, then the value specified in Table 8. 11 shall be used. 
 

8.21.5 Outlet Control 

Outlet control from the detention system must be achieved through the use of an orifice, weir or 
levee, or a combination of these devices. 
 
Where the design has been prepared in accordance with Option 1, the outlet control device 
must be sized to provide the allowable PSD for each of the recurrence intervals mentioned in 
Section 8.21.2.  Generally, this will require a combination of devices, because it is unlikely that 
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an orifice sized to restrict outlet flows to a 100 year PSD, will provide any restriction to lower 
recurrence interval flows of say 1 to 5 years.  The most common solution to this situation is the 
use of an orifice plate within the discharge control unit (DCU) pit, to restrict the lower recurrence 
interval events and a weir system either within the DCU pit or built into the driveway system to 
restrict in combination with the orifice, the higher recurrence interval events.  A typical 
combination DCU pit is shown in Standard Drawing No. 49. 
 
Where the design has been prepared in accordance with the values specified in Option 2, an 
orifice must be designed to limit the discharge to the PSD value specified, given the available 
head above the orifice plate. 
 
The orifice plate shall be constructed of stainless steel with the hole machined to a tolerance of 
0.5mm.  The plate shall be secured to the pit with stainless steel fixings to match the invert level 
of the outlet pipe.  Following installation of the orifice plate, the base of the DCU pit shall be 
filled with cement mortar so that the invert of the pit matches the invert of the orifice, and the 
possibility of ponding in the pit is eliminated. 
 
All on-site detention systems must incorporate a surcharge path to allow flow to be discharged 
in the event that the outlet of the system becomes blocked, or the inflow to the system exceeds 
the design capacity of the basin.  The surcharge path must direct flow towards the kerb and 
gutter or a recognised watercourse and not towards adjoining properties. 
 
Full details of calculations used to size the outlet control devices must be submitted for approval 
by the certifier. 
 

8.21.6 Basin Configuration 

The configuration of detention basins shall be in accordance with the following requirements: 
 

Above Ground Systems 
 A maximum depth of 600mm shall be permitted in above ground systems, with a 

maximum 200mm depth in driveways, car parking areas and walkways. 

 Desirable maximum side slopes of 1:6 for above ground basins, the absolute 
maximum should be 1:4 and minimum slope of floor should be 1:50. 

 The discharge from an above ground system must be achieved through positive fall to 
the kerb and gutter or the street drainage system.  The use of infiltration systems or 
charged lines as a means of discharge will not be permitted. 

 Discharge control pits and grated access pits shall be 600mm x 600mm for depths up 
to 750mm and 900mm x 900mm for depths greater than 750mm. 

 A minimum freeboard of 150mm to the finished floor level of the development. 

 A trash rack shall be located across all outlets. 

________________________________________________________________________________________________________________________DESIGN 

E–77 



PART I 
____________________________________________________________________________________ hawkesbury development control plan 

 

Below Ground Systems 
 The minimum depth of underground systems shall be 600mm.  Where levels dictate, a 

minimum depth of 300mm will be acceptable, provided a bank of pipes is used instead 
of a tank. 

 The minimum floor slope of an underground tank shall be 1:50, and the outlet of the 
tank shall be placed at the lowest point of the structure.  Ponding in tanks shall not be 
permitted. 

 The structural integrity of an underground tank shall be certified by a practising 
structural engineer. 

 Underground tanks shall have two external access points secured by “bolt down” 
grated lids and be able to be cleaned of accumulated silt and debris. 

 The locating of underground tanks beneath habitable floor levels shall not be 
permitted.  The use of underground tanks beneath non-habitable floor levels will only 
be permitted if adequate overflow, surcharge and maintenance provisions can be 
demonstrated. 

 An underground system must have a positive fall to a pit or pipe in the street drainage 
system or an interallotment system if the appropriate permissions are obtained.  The 
use of infiltration systems, charged lines or pump out systems from underground tanks 
will not be permitted. 

 Discharge control pits and grated access pits shall be 600mm x 600mm for depths up 
to 750mm and 900mm x 900mm for depths greater than 750mm. 

 A trash rack shall be located across all outlets. 
 

8.21.7 Work-As-Executed Plan 

Following completion of works and prior to the issue of an occupation certificate for the 
development, a work-as-executed plan shall be submitted for the detention system.  The plans 
shall be certified by the system designer and shall contain the following information as a 
minimum: 
 

 Invert and surface levels of the discharge control unit pit and other drainage structures 
within the development. 

 The diameter of the orifice plate and verification of its correct installation. 

 Finished surface levels of all driveways and landscaped areas. 

 Finished floor levels of all dwellings on the site, as well as those on adjoining sites 
where appropriate. 

 Levels and dimensions to confirm the location and volume of the basin or tank. 
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 Verification of the correct orifice diameter, storage volume and freeboards for the 
system. 

 

8.22 INTER-ALLOTMENT DRAINAGE 

Inter-allotment drainage shall be provided to every allotment which does not drain directly to the 
street or to a lawful point of discharge. 
 
The minimum pipe grade shall be 1.0 % and pipes shall be designed to accept concentrated 
drainage from the on-site detention system or, where no on-site detention is required, the 
concentrated drainage from buildings and paved areas for flow rates having a design ARI the 
same as the minor street drainage system.  Table 8.12 provides the general minimum pipe 
sizes for inter-allotment drainage. 
 

TABLE 8.12  GENERAL MINIMUM PIPE SIZE REQUIREMENTS FOR INTER-ALLOTMENT 
DRAINAGE 

 

Number of Allotments Minimum Pipe Size (mm) 

1 - 4 lots 150 

5 - 8 lots 225 

9 - 1 5 lots 300 

16 – 25 lots 375 
 
Inter-allotment drainage pits shall be located at changes of grade, pipe size or direction and 
spaced a maximum of two allotments. 
 

8.23 STORMWATER DISCHARGE 

Outlet drains and structures shall be designed to ensure that stormwater flow is discharged into 
existing natural water courses, kerb and gutter or channels in a manner that: 

 Flow velocities are reduced below scouring velocity. 

 Scouring at the structure is prevented.  

 Provides safety measures alleviating hazardous conditions at the outlet. 
 
The discharge to kerb and gutter shall be located so that stormwater flows are maintained within 
Councils flow width requirements. 
 
Energy dissipators shall be provided to outlet structures at natural water courses and open 
channels in accordance with Section 8 of the RTA Road Design Guide or the DOH publication 
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“Managing Urban Stormwater – Soils and Construction” where the permissible velocities in 
Table 8.13 are exceeded.  Energy dissipators shall be provided at the outlet of all piped 
systems where the velocity in the outlet pipe exceeds 2.0 metres/second. 
 

TABLE 8.13  PERMISSIBLE VELOCITIES FOR VEGETATED CHANNELS 

 

Channel Gradient (%) Permissible Velocity (m/s) 

1 2.1 

2 1.9 

3 1.8 

4 1.7 

5 1.6 

6 1.6 

8 1.5 

10 1.5 

15 1.4 

20 1.3 

 

8.24 RUNOFF WATER QUALITY 

Consideration shall be given to the impact of development on stormwater and receiving water 
quality during design of a project.  The minimum requirement shall be that the average annual 
pollutant load discharged from the developed site shall be no greater than for existing 
conditions. 
 
For the Hawkesbury Nepean River catchment, the recent Healthy Rivers Commission has 
established environmental objectives which need to be met in terms of controlling runoff water 
quality.  In instances where the receiving water is degraded, it may mean that the runoff 
following development has to be better than for existing conditions.  This will gradually permit an 
improvement in the receiving water quality. 
 
The Hawkesbury-Nepean River Catchment Trust has established a range of guidelines for 
control of runoff water quality during construction and following development.  Development 
shall comply with these guidelines as well as: 

 Department of Housing – Blue Book 

 EPA Management Urban Stormwater 

 Council’s Stormwater Management Plan 
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The EPA document specifies a range of best management practices for stormwater 
management and identifies the most appropriate applications for the practices. 
 
The most cost effective long term option for management of pollutants in stormwater is source 
control within developments.  Primary emphasis should be given to source control in 
developments.  In order to facilitate this, the development shall: 

 minimise the impervious surfaces such that they do not exceed 50% of the site in 
residential areas and 60% in commercial/industrial areas; 

 maximise stormwater infiltration through the use of grass swales, diversion of flows 
over grass areas, pervious pavers etc. 

 
Maintenance of the stormwater control measures is a significant cost factor and designs of 
these measures should ensure that maintenance is practical, does not require special 
equipment, does not require work in confined spaces and is cost effective given Councils 
existing maintenance activities. 
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9. SEWERAGE 

9.1 INTRODUCTION 

9.1.1 Purpose 

The purpose of this document is to provide some guidance to Developers submitting sewer 
designs for assessment and approval. It covers how to determine whether a project is a major 
or minor work, procedures regarding application, design criteria that differ from Sydney Water or 
the Department of Land and Water Conservation and items that are frequently overlooked when 
preparing a design. 
 

9.1.2 Authority 

The Authority controlling the Windsor Sewer Catchment is Hawkesbury City Council. This 
catchment includes Windsor, Pitt Town, McGrath's Hill, Mulgrave, Bligh Park, Windsor Downs 
and Clarendon. The construction or alteration of sewer mains within this catchment can only be 
done by consent from Council's Wastewater Operations Branch. Applications for major and 
minor works are included in this document. 
 

9.1.3 Community Title Subdivisions 

Sewer mains proposed for Community Title subdivisions that do not discharge to Sydney Water 
or Hawkesbury City sewers must still be constructed to a standard specification. The applicant 
must either submit Sydney Water or Department of Land and Water Conservation approved 
plans with the Subdivision or Development Application or submit plans to Hawkesbury City's 
Wastewater Operations Branch for approval. 
 

9.1.4 National Sewer Code 

While Hawkesbury City Council adopts the National Sewer Code in principle, much of the 
content is left to the "discretion of the approving Authority". It is therefore preferred that in 
addition to specific design criteria mentioned in this document Developers use Sydney Water or 
DLWC design specifications when submitting sewer plans for approval. 
 

9.1.5 Fees 

Fees apply and are set out in the current edition of Council's Revenue Pricing Policy. A copy of 
the Revenue Pricing Policy is available for perusal at the Environment and Development 
enquiries counter. Fees for minor works must be paid when lodging application and plans. Fees 
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for major works are on a per metre rate with a set minimum. They will be calculated at time of 
assessment and must be paid to council prior to the applicant receiving approved plans. In 
addition to application fees any of the following fees may apply: WAE bond, road opening fees 
and / or security for defects liability. 
 

9.1.6 Works As Executed 

All work is subject to Works as Executed. Requirements can be found in Item 6 of the Short 
Specification attached to the appropriate application. Details of the Works As Executed package 
can be found in Clause 1.3 of the Standard Civil Works Specification Part 2 Construction for 
Sewerage Works. 
 

9.1.7 Defects Liability and Security 

All major work is subject to some form of Security and Defects Liability period. Details for larger 
projects where Council is not a Principal to the Contract can be found in Clause 1.4 of the 
Standard Civil Works Specification Part 2 Construction for Sewerage Works. The Defects 
Liability and Security is defined in Tender and Contract documentation where Council is a 
Principal to the Contract. 
 
The minimum size project where Security is required is when the sewer works serves a 
subdivision of eight (8) lots or more, where the work is greater than two (2) metres in depth or 
where the total length of sewer mains laid exceeds eighty (80) metres. Security is calculated as 
set out in Clause 1.4 of the Standard Civil Works Specification Part 2 Construction for 
Sewerage Works with a minimum security of $1000.00. The Defects Liability period for these 
and smaller projects still classed as major works will be assessed on a case by case basis. 
 

9.2 PROCEDURE FOR APPLICATION 

Minor Works consists of a new junction cut into an existing sewer main or laying a new side 
line up to five (5) metres in length or a new branch line with a manhole up to twenty (20) metres 
in length or laying up to (20) metres of new sewer mains or construction of a new manhole over 
an existing sewer main or concrete encasing sewer mains or building over a sewer. 
 
Major Works generally consists of supplying a gravity sewer service to subdivisions or any 
works where the total length of the new sewer or affected existing sewer exceeds twenty (20) 
metres. 
 
Building Over Sewers is generally classified as minor works, but, this depends on the length of 
affected main. 
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The procedure for submitting an application and plan to make an alteration to Council's sewer 
mains or to construct new mains is as follows: 

 Project classification. Determine whether the project is classified minor or major 
works from the descriptions above. 

 Complete application. Fill in and the appropriate form. 

 Sign the application. Read and sign the short specification. The application and short 
specification is an agreement that you will comply with the HCC Standard 
Specification for the Design and Construction of Roadwork, Drainage and Sewerage. 

 Pay the appropriate fees. Fees are payable at the cashier's counter. Fees for minor 
works must be paid when lodging application and plan. Fees for major works are on a 
per metre rate with a set minimum, they will be calculated at time of assessment and 
must be paid prior to return of approved plans. 

 Pay bond. In addition to the application fee, the applicant must pay a $150.00 bond 
for both minor and major works (other than when a linen release and / or security is 
required), which will be refunded when Works As Executed information has been 
submitted. Where a bond applies the Works As Executed information must be 
forwarded to the Branch Manager, of Wastewater Operations within fourteen (14) days 
of inspection, otherwise the bond is forfeit. 

 Return application. Return the form and three (3) copies of the plan to the Enquiries 
Counter or the Wastewater Operations Manager. The application and plan will be 
assessed and approved as is or as amended or rejected with comment, in which case 
the plan will need to be amended and resubmitted. 

 Approval. Once the plan has been approved a copy of the application and two (2) 
copies of stamped, signed plan will be returned to the applicant. The nominated 
contractor may then proceed in accordance with the Short Specification. 

 

9.3 SEWER DESIGN CRITERIA 

9.3.1 Subdivisions 

In a Torrens Title subdivision, current legislation indicates that each lot to be sewered must 
have a separate connection to the Council's sewer. 
 
When a dual occupancy or a community title development is to be subdivided under the Torrens 
Title system, a separate junction or connection to Council's sewer must be provided for each lot. 
It is worthwhile considering future use when developing dual occupancies and community titles, 
as converting the sewer to suit Torrens Title may prove expensive. 
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9.3.2 Future Development 

Where subdivision development is located downstream of potential future development, the 
sewer must be designed to accommodate loadings from the upstream areas. 
 

9.3.3 Plans 

Sewer plans submitted to Hawkesbury City Council for approval must be drawn to a recognised 
standard, preferably Supplement 3 Part 401 of AS1100. However, plans drawn to Sydney Water 
or Public Works standards will be accepted. The scale of the plan must either 1:500 or 1:1,000. 
The horizontal scale of the longitudinal sections must be drawn to 1:500 or 1:1000 with a 5:1 
horizontal: vertical ratio.  
 

9.3.3.1 Plan View 

The plan must include the following: 

 A numbered lot layout. 

 Proposed sewer layout. 

 Any existing sewer. 

 Manhole to boundary dimensions as either a square off (SO) or an each way (EW) 
value and a distance between the manhole and the nearest boundary corner. 

 An arrow for each lot to be served generally positioned in the downstream corner of the lot. 

 Arrows indicating direction of flow of proposed sewer mains. 

 Any existing or proposed easements, stormwater systems, services and driveways 
that cross the path of the proposed mains. 

 Any existing or proposed easements, stormwater systems, service and driveways 
adjacent to proposed sewer. 

 Contours at intervals that accurately represent the final surface. 

 AHD levels and show origin of levels on the plan. 

 Areas of lots not served if applicable. 

 Labels on all sewer lines and manholes and distinguish between existing and proposed 
mains. 

 

9.3.3.2 Longitudinal Section 

The longitudinal sections must include the following: 

 Datum RL. 

 Pipe chainage at manholes and dead end. 
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 Finished surface levels. 

 Design invert levels. 

 Depth of sewer. 

 Line and manhole labels. 

 Pipe size, class, type and material. 

 Grades as a percent. 

 Drops through manholes. 

 Any special bedding if required. 

 Spacing of bulkheads and trench stops. 

 All roads, driveway crossings, fences and any other structures and obstructions in the 
path of the proposed mains. 

 All underground services and drainage lines in the path of the proposed mains. 
 

9.3.4 Sewer Alignment 

9.3.4.1 General 

Where possible the alignment of sewers should be such as to serve the maximum number of 
lots with the minimum length of mains. Sewer mains are generally laid parallel to boundaries as 
follows: 

 1.0m from rear boundary to centreline of pipe. 

 1.5m from rear boundary to centreline of pipe when laid parallel to interallotment 
drainage. 

 1.0m from side boundaries to centreline of pipe. 

 1.0 - 4.0m from front boundary to centreline of pipe. 
 
NB: Where sewer lines are laid alongside boundaries they may have to be concrete 

encased through the building zone at time of construction. This will depend on the size 
of the lot. 

 
Where significant vegetation interferes with general sewer alignment, variations to proposed 
construction may be required and written approval necessary. 

 

9.3.4.2 Crossing Empty Blocks 

If crossing an empty block cannot be avoided, the sewer line must cross the block as near as 
possible to a right angle. Care must be taken to avoid the area, which is most likely to be built 
upon. Future use must be thoroughly checked. 
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9.3.4.3 Crossing Roads, Rails and Waterways 

Road, rail, and waterway crossings should be, if possible, at right angles to the obstruction. 
Crossing waterways should be below bed level. 

 

9.3.4.4 Crossing Hillsides 

Where possible, sewer mains are to be constructed at an acute angle to the contours. This is to 
avoid washouts in the trench (see clause 6.3.3 of the standard Civil Works Specification Part 2 
Construction) and scars on a hillside. 
 

9.3.4.5 Crossing Services 

Sewers should cross large services or banks of services as close to right angles as possible. 
Sewer mains crossing above or below other services must be designed so that there is 
adequate clearance between the main and the other service. The minimum clearances 
desirable are: 

(a) 0.08m for existing services. 

(b) 0.15m for proposed services. 
 

9.3.4.6 Small Lots 

Where small lots are involved, such as 450-500 square metres, consideration in design must be 
given to access to and maintenance of manholes in the rear of properties. If access will be a 
problem with proposed housing, then sewer mains must serve lots along the front boundary. 
 

9.3.5 Sewer Depth 

9.3.5.1 General 

For a given number of tenements the designer has a range of pipe sizes and gradient 
combinations of which many will be acceptable hydraulically. The selection of pipe size and 
gradient is governed by the following considerations: 

 The sewer should be as shallow as possible, but of sufficient depth to drain the 
properties it serves. 

 The pipe must have adequate cover or be protected. 

 Initially, the sewer must have a sufficient number of connections to ensure that self-
cleansing occurs. 
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 The pipe must be of a size and gradient that will allow it to carry the expected flow 
from the ultimate number of connections. 

 The pipe must be located to avoid other services that cannot be reasonably relocated. 
 

9.3.5.2 Minimum Cover Requirements 

Minimum cover over sewer pipes without special protection is set out as follows: 
 
In Private Property, Reserve or Open Space 

 150mm   0.50m 

 225mm   0.60m 

 300mm   0.70m 

 375mm   0.90m 

 450mm   1.00m 

 525mm   1.10m 

 600mm   1.10m 
 
In Footpaths 

 All sizes   1.10m 
 
In Roadways 
 
In roads not subjected to heavy traffic and where all other services exist and these services and 
road levels are not likely to change. 

 All sizes   1.20m 
 
Other Roads 

 All sizes   1.35m 
 

9.3.6 Manholes 

9.3.6.1 General 

Manholes are placed on gravity sewers at changes in direction, grade or pipe size. 
 

9.3.6.2 Maximum Spacings Between Manholes 

Spacings between manholes are set out as follows: 

 150 - 300mm pipe   100 metres 

 Greater than 300mm pipe  120 metres 
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9.3.6.3 Fall Through Manholes 

 0 to 45º deflection   50mm 

 45 to 90º deflection   100mm 
 

9.3.6.4 Drop Manholes 

Where the difference in levels of the inlet and outlet are greater than can be accommodated 
with a fall through the invert of a manhole, an external drop must be constructed.  
 

9.3.7 Deadends and Sidelines 

9.3.7.1 Maximum length 

 Deadend 50 metres 

 Sideline 5 metres 

 Sideline connected to MS 20 metres 
 

9.3.8 Hydraulic Load and Pipe Size 

9.3.8.1 General 

The following design load is based on research and measurement and has been used for the 
hydraulic design of the South Windsor Wastewater Treatment Plant. 
 
Developers may submit plans for assessment based on either Sydney Water or Department of 
Land and Water Conservation's hydraulic load and grade tables. Tables provided by the DLWC 
produce results closer to local design flows. 
 

9.3.8.2 Hydraulic Load - Residential Sewers 

Hydraulic loading for design of sewers in the Windsor Sewerage Catchment is based on 240 
litres per person per day, with an occupancy rate of 3.5 people per household. 

1 person = 1EP = 240 l/d 

3.5 people = 1T = 840 l/d 

EP = Equivalent Population 

T = Tenement 
 
Average Dry Weather Flow = 0.010 litres per second per tenement 
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9.3.8.3 Hydraulic Load - Commercial and Industrial 

Where land has been zoned for commercial and industrial activities and the use is unknown, 
minimum sewer design must be the same as for residential. 
 

9.3.8.4 Pipe Sizes 

Residential (minimum)    150mm 
Commercial and Industrial (minimum)  225mm 
 

9.4 BUILDING OVER COUNCIL’S SEWER MAINS 

9.4.1 General 

Council’s general policy is not to allow building over sewer mains. However, when 
circumstances indicate that the economic use of the property may be restricted as a result of 
sewer location, Developer/Owners may make written application for approval to build adjacent 
to or over sewer mains. 

 

9.4.2 Approval 

Where approval is granted, the Developer/Owner must forward to Council an Identification 
Survey. The survey must show accurate position of the main and the completed structure built 
over the main. These measurements must be related to the property boundary. A Registered 
Surveyor must conduct the Identification Survey. 

 

9.4.3 Indemnity 

Where an indemnity applies, it will be recorded on Council’s property file. 
 
With regard to lightweight removable structures, the property owner must indemnify Council 
against all costs associated with the removal and or subsequent re-erection of the subject 
structure, and give an undertaking to remove the structure when required to do so by Council. 
 
In case of an emergency, Council may remove the structure to gain access to the sewer and 
Council shall not be held responsible for damage to the structure. The cost of such removal and 
subsequent re-erection of the subject structure will be borne by the property owner. 
 
With regard to substantial structures, Council will not be held responsible for any damage to the 
structure built over or adjacent to a sewer main, in the event the main needs to be repaired. 
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9.4.4 Clearances 

9.4.4.1 Horizontal Clearance To Sewers 

For open trench access, regardless of whether or not shoring is required, the face of any footing 
or pier must be a minimum 600mm clear of the edge of the sewer main. The Superintendent or 
his representative must approve any variation on the minimum clearance in writing 
 
In the case of deep-shored excavations, minimum clearance may have to be increased to 
900mm. Sufficient headroom must be maintained to drive the trench shoring, ie; headroom 
equal to the minimum depth of trench plus 600mm. 
 
Where access will be by a shored drive or tunnel, the footings are to be designed so that an 
excavation, at least 1.2 metres wide (more for larger size pipes) can be carried out. This area 
need not necessarily be concentric with the centreline of the conduit but no footing should be 
closer than 600mm to the outside of the conduit (See Standard Drawing SM5-2 and 3). 
 

9.4.4.2 Vertical Clearance over Sewers 

Where a structure is built over a sewer main, sufficient headroom must be maintained to drive 
trench shoring or for tunnelling (See Standard Drawing SM5-1 and 3) 
 

9.4.4.3 Length of Tunnelling from Open Space 

This must not exceed 6 metres, ie, a maximum of 12 metres of the sewer may be built over if 
access is available from both ends. Where the likelihood of future work is minimal, approval may 
be granted to increase, in single distance, from 6 to 7.5 metres for 225mm diameter mains, and 
to 10 metres for 300mm diameter or larger mains. 

 

9.4.5 Building Adjacent to Sewers 

When building adjacent to Council sewer mains the Contractor must consider the following: 
 
In order to maintain the structural integrity of Council’s sewer main, adjacent footings must be 
designed and constructed so that the footings descend at least 900mm below the zone of 
influence of the trench. Zone of influence is measured from a point starting 600mm from the 
centreline and at the invert level of the sewer main. The angle of repose shall be assumed to be 
1:1 (45°) in undisturbed clay or similar material, and 1:2 (30°) from horizontal in sand or filled 
ground, whether compacted or not. All supporting piers adjacent to the sewer main must be 
reinforced for subsequent tying into the strip footing or perimeter beam. Details of the proposed 
footings system must be submitted for approval prior to commencement of work. The contractor 
must accurately locate the position of the main prior to commencement of work (See Standard 
Drawing SM5-2). 
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When boring holes for footings adjacent to sewer mains, the Contractor/Developer must ensure 
the drilling equipment has not damaged the sewer main. 

 

9.4.6 Building Over Sewers 

9.4.6.1 General Restrictions 

There are some general restrictions that must be considered when building over a sewer main. 
They are as follows: 

(a) Building over manholes, lampholes, vertical shafts or any rodding points will not be 
permitted. 

(b) Building over sewer rising mains (pumping mains) will not be permitted. 

(c) Unimpeded access must be maintained to manholes, inspection shafts vertical shafts, 
lampholes or any sewer main rodding points at all times. 

 

9.4.6.2 Lightweight Removable Structures / Outdoor Living Areas 

Lightweight removable structures may include but are not limited to carports, pergolas, 
aboveground swimming pools, decking, garden sheds, or awnings. 

The above structures may be built over any reticulation main, subject to the following: 

(a) General restrictions apply. See Section 9.3.6.1. 

(b) Where applicable, that portion of the structure, which projects over the sewer main, 
must be constructed as to be readily detachable from the remainder of the structure. 

(c) In case of an emergency, Council may remove the structure to gain access to the sewer 
and Council will not be held responsible for damage to the structure. The cost of such 
removal and re-erection will be borne by the property owner. 

(d) Indemnity applies. See Section 9.3.3. 
 

9.4.6.3 Substantial Structures 

Substantial structures may include but are not limited to inground swimming pools; residential, 
commercial, industrial buildings and outbuildings, such as residences, garages, house 
extensions, home units, commercial buildings and factories.  
 
If approval is granted construction is subject to the following conditions: 

(a) General restrictions apply. See Section 9.3.6.1. 
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(b) The structure must be piered and supported in accordance with Council's specifications 
to maintain structural stability should the sewer main require excavation. (See Standard 
Drawing SM5-1) 

(c) To minimise the need for future work on the sewer, the main built over must be encased 
in concrete in accordance with Council’s Specification. (See Standard Drawing SM5-1 
and Clause 6.6.3 in the Standard Specification) 

(d) Indemnities apply. See Section 9.3.3. 
 

9.4.6.4 Second-storey Additions 

Where the footings of the existing building are to be used, and these were taken below the zone 
of influence under Council's supervision when the original building was erected, an Engineer's 
Certificate, stating that the original footings are satisfactory to carry the additional building loads, 
is to be submitted to Council. 
 
If Council has no record of the original footings, an additional storey may be added only if 
Council's requirements, such as encasement and underpinning, are observed. Council must be 
satisfied of the structural adequacy of the building. 
 
Approval will be withheld if the sewer or access to the sewer is not considered satisfactory. 
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10. INTENSITY-FREQUENCY-DURATION TABLES  
 

TABLE A-1  DESIGN RAINFALL INTENSITIES - FLOODPLAIN AND ADJOINING AREAS 

Recurrence Interval Duration 
1 2 5 10 20 50 100 500

5m 75.83 98.07 127.39 144.71 167.49 197.55 220.61 276.18
6 71.01 91.84 119.3 135.53 156.86 185.01 206.62 258.66
7 67 86.65 112.56 127.87 147.99 174.56 194.95 244.05
8 63.57 82.22 106.81 121.33 140.43 165.64 184.99 231.59
9 60.6 78.37 101.81 115.66 133.87 157.9 176.34 220.77

10 57.98 74.98 97.41 110.67 128.09 151.08 168.73 211.25
11 55.65 71.97 93.5 106.22 122.95 145.02 161.96 202.77
12 53.56 69.27 89.99 102.23 118.33 139.58 155.88 195.16
13 51.67 66.82 86.81 98.63 114.15 134.65 150.38 188.28
14 49.94 64.59 83.92 95.34 110.35 130.17 145.37 182.01
15 48.36 62.55 81.27 92.33 106.87 126.06 140.79 176.27
16 46.91 60.68 78.83 89.56 103.66 122.28 136.57 170.99
17 45.57 58.94 76.58 87 100.7 118.79 132.67 166.1
18 44.33 57.33 74.49 84.63 97.95 115.54 129.04 161.57
20 42.08 54.43 70.72 80.35 93 109.7 122.52 153.41
25 37.57 48.59 63.14 71.73 83.03 97.95 109.39 136.97
30 34.13 44.14 57.36 65.17 75.43 88.98 99.38 124.44
35 31.4 40.61 52.77 59.96 69.4 81.87 91.44 114.5
40 29.17 37.72 49.02 55.7 64.47 76.06 84.95 106.38
45 27.3 35.31 45.89 52.14 60.36 71.2 79.53 99.58
50 25.71 33.26 43.22 49.11 56.85 67.07 74.91 93.81
55 24.34 31.49 40.92 46.5 53.83 63.5 70.93 88.82
60 23.15 29.94 38.91 44.21 51.18 60.38 67.44 84.46
75 20.4 26.38 34.29 38.96 45.1 53.21 59.43 74.42
90 18.37 23.76 30.88 35.08 40.61 47.91 53.52 67.02

2.0h 15.54 20.09 26.12 29.67 34.35 40.52 45.26 56.68
3 12.24 15.83 20.57 23.37 27.06 31.92 35.65 44.64
4 10.32 13.35 17.35 19.71 22.82 26.92 30.07 37.66
5 9.05 11.7 15.21 17.28 20 23.59 26.35 33
6 8.12 10.51 13.65 15.51 17.96 21.19 23.66 29.63
8 6.86 8.87 11.52 13.09 15.16 17.88 19.97 25.01

10 6.01 7.78 10.11 11.48 13.29 15.68 17.52 21.94
12 5.4 6.99 9.08 10.32 11.94 14.09 15.74 19.71
14 4.87 6.31 8.27 9.43 10.95 12.97 14.52 18.27
16 4.45 5.78 7.62 8.72 10.16 12.07 13.54 17.12
18 4.11 5.35 7.09 8.14 9.51 11.32 12.73 16.15
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Recurrence Interval Duration 
1 2 5 10 20 50 100 500

20 3.82 4.99 6.65 7.65 8.96 10.69 12.04 15.33
22 3.58 4.68 6.27 7.23 8.48 10.15 11.45 14.62
24 3.37 4.42 5.94 6.87 8.07 9.68 10.93 14
36 2.54 3.35 4.59 5.37 6.36 7.71 8.76 11.38
48 2.05 2.72 3.79 4.47 5.33 6.51 7.44 9.75
60 1.73 2.3 3.25 3.85 4.62 5.67 6.51 8.6
72 1.49 1.99 2.84 3.39 4.08 5.04 5.8 7.73

 
TABLE A-2 

DESIGN RAINFALL INTENSITIES – BOWEN MOUNTAIN, KURRAJONG HEIGHTS, BILPIN, 
MOUNTAIN LAGOON, BERAMBING AND ADJOINING AREAS 

Recurrence Interval Duration 
1 2 5 10 20 50 100 500

5m 83.54 106.69 133.92 149.52 170.63 198.16 219.07 268.8
6 78.28 99.97 125.46 140.05 159.82 185.59 205.15 251.69
7 73.9 94.36 118.4 132.16 150.8 175.1 193.55 237.43
8 70.15 89.58 112.38 125.43 143.11 166.16 183.65 225.26
9 66.9 85.42 107.15 119.58 136.43 158.39 175.06 214.7

10 64.04 81.76 102.55 114.44 130.55 151.55 167.5 205.4
11 61.49 78.5 98.45 109.86 125.32 145.47 160.77 197.13
12 59.2 75.58 94.77 105.74 120.62 140.01 154.72 189.71
13 57.13 72.93 91.44 102.02 116.37 135.07 149.26 182.99
14 55.24 70.52 88.41 98.63 112.5 130.57 144.28 176.88
15 53.52 68.31 85.63 95.53 108.95 126.45 139.72 171.28
16 51.93 66.28 83.07 92.67 105.69 122.66 135.53 166.13
17 50.46 64.4 80.71 90.03 102.68 119.15 131.65 161.36
18 49.09 62.65 78.52 87.58 99.88 115.9 128.06 156.95
20 46.63 59.51 74.57 83.17 94.84 110.04 121.58 148.99
25 41.67 53.18 66.61 74.28 84.69 98.24 108.53 132.97
30 37.89 48.35 60.54 67.5 76.95 89.25 98.59 120.76
35 34.89 44.51 55.72 62.12 70.81 82.12 90.7 111.08
40 32.43 41.38 51.78 57.72 65.79 76.29 84.26 103.17
45 30.38 38.75 48.49 54.05 61.59 71.42 78.87 96.56
50 28.63 36.52 45.69 50.92 58.02 67.27 74.29 90.94
55 27.12 34.59 43.27 48.21 54.94 63.69 70.33 86.09
60 25.8 32.9 41.15 45.85 52.24 60.56 66.87 81.84
75 22.82 29.15 36.63 40.92 46.72 54.28 60.03 73.71
90 20.61 26.37 33.26 37.23 42.58 49.58 54.9 67.59

2.0h 17.52 22.46 28.51 32.02 36.72 42.89 47.59 58.84
3 13.89 17.88 22.89 25.83 29.74 34.88 38.82 48.29
4 11.77 15.19 19.58 22.16 25.59 30.11 33.58 41.94

________________________________________________________________________________________________________________________DESIGN 

E–95 



PART I 
____________________________________________________________________________________ hawkesbury development control plan 

Recurrence Interval Duration 
1 2 5 10 20 50 100 500

5 10.36 13.39 17.34 19.68 22.77 26.86 30 37.6
6 9.33 12.08 15.7 17.86 20.7 24.47 27.37 34.4
8 7.91 10.27 13.43 15.33 17.82 21.13 23.68 29.89

10 6.97 9.05 11.91 13.62 15.87 18.86 21.17 26.82
12 6.28 8.17 10.79 12.37 14.43 17.19 19.32 24.54
14 5.71 7.45 9.9 11.38 13.32 15.91 17.92 22.86
16 5.26 6.87 9.18 10.59 12.42 14.88 16.79 21.49
18 4.89 6.4 8.59 9.94 11.68 14.02 15.85 20.35
20 4.58 6 8.09 9.38 11.05 13.29 15.05 19.38
22 4.31 5.66 7.66 8.9 10.5 12.66 14.35 18.53
24 4.08 5.37 7.29 8.49 10.03 12.11 13.74 17.79
36 3.14 4.16 5.75 6.75 8.04 9.79 11.17 14.63
48 2.59 3.45 4.82 5.7 6.82 8.36 9.58 12.66
60 2.21 2.95 4.18 4.96 5.97 7.35 8.46 11.25
72 1.93 2.59 3.69 4.41 5.32 6.59 7.6 10.17
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1. GENERAL SPECIFICATIONS 

1.1 GENERAL 

This Specification has been compiled to outline Council's general procedures and practices in 
respect of all the associated construction requirements. 
 
Council's basic objective is to preserve, enhance and develop the amenity of the area with 
specific reference to safety, convenience and long term cost effectiveness. This specification 
informs the Developer of Council's requirements with respect to construction of assets, which 
will eventually be vested in and be maintained by Council. 
 
The Documents referred to in this specification shall include but not be limited to engineering 
plans approved by the Certifying Authority, Council's Design Specifications, Australian 
Standards, Australian Rainfall and Runoff, Institution of Engineers, 1987 and the Statutes, Acts 
and By-Laws of the governments of New South Wales and Australia. All of these documents 
compliment each other and shall be referenced in conjunction with this specification.  This 
document is the specification defining construction details and the obligations of Council and the 
Developer.  These obligations are inherent and binding once the Developer's Engineering Plans 
have been approved and a Construction Certificate is issued by the Certifying Authority. No 
departure or change will be permitted from approved Engineering Plans during construction 
except by written consent or on-site approval from Certifying Authority. 
 
The Documents including any written directions issued by Council to the Developer are binding 
on the Developer. Council neither accepts responsibility nor implies or guarantees any 
directions given to the developer for any subsequent physical or contractual damages received 
by the Developer.  
 

1.2 RESPONSIBILITIES OF THE PARTIES 

It should be noted clearly by all parties that the Contractor is contracting to the Developer and 
not the Council or the Certifying Authority.  It is the responsibility of the Developer to ensure that 
all works are carried out in a sound, efficient and workmanlike manner and in accordance with 
sound engineering practice and principles, and are completed in accordance with the 
Documents and this specification. 
 

1.2.1 Certifying Authority's Responsibilities 

Final approval of the works rests with the Certifying Authority, on the assurance that the 
Documents and specification have been complied with and the construction satisfactorily 
completed. 
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Inspections undertaken by the Certifying Authority in no way limits the Developer's full 
responsibility for completing the works in accordance with sound engineering practice and 
principles and in accordance with the intent and purpose of the Documents. 
 
It should be noted that inspections by the Certifying Authority do not relieve the Developer’s 
responsibility to supervise, or arrange the supervision of, the work as indicated.  The Certifying 
Authority's inspection is for the purpose of enabling, when the works have been completed, 
certification to the Council that the works have been properly carried out in accordance with the 
Documents and specification, and they are in a satisfactory state for the Council to take them 
over.  Consequently, any defects that develop before the work is finally accepted by the Council 
shall have to be rectified, even though the defective work may have been previously inspected 
by the Certifying Authority.  The whole of the work shall be carried out to the entire satisfaction 
of the Certifying Authority.   
 
If irregularities occur and are not rectified to the Certifying Authority's satisfaction, or if work is 
covered before inspection has been made, no guarantee is given that the works will be 
approved when application is made. 
 

1.2.2 Developers Responsibility 

1.2.2.1 The Documents 

 
It is the Developer’s responsibility to complete, or to cause the completion of, the works in 
accordance with the terms of approval, the approved plans and specifications (the documents). 
 
After obtaining approved Construction plans and Construction Certificate from the Certifying 
Authority, and any consents required from Statutory Authorities, the Developer may commence 
construction of the works. 
 
Before the construction is commenced the Developer shall ensure that adequate supervising 
staff to control the work is employed so that it is carried out fully in accordance with the 
requirements of the approved plans and specifications. 
 
The Works shall be completed in accordance with the intent and purpose of the Documents. 
The latest copies of the Documents must be kept on-site at all times and be available for 
inspection by the Certifying Authority. 
 

1.2.2.2 Access by the Certifying Authority 

The Developer shall allow complete and unhindered access to the Certifying Authority to the 
Works for the purpose of inspecting materials and the Works. 
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The Developer, when required by the Certifying Authority, shall provide all particulars as to the 
mode and place of manufacture and source of supply of any of the materials to be used.  The 
Developer shall, at the direction of the Certifying Authority, submit any materials or work for 
testing and shall, when required, open up and supply samples of any work which has been 
covered, whether or not same shall have been previously approved by the Certifying Authority.  
All expenses incurred in moving such material from the works or in making good the works after 
such removal shall be borne by the Developer. 
 
Failure by the Developer to comply with all reasonable requests and directions from the 
Certifying Authority will be sufficient reason for the Certifying Authority to withhold final approval 
to the works. 
 
Where inspections are required outside normal working hours, it shall be necessary to request 
such inspections in writing and shall be conditional upon the applicant accepting all costs 
involved in the Certifying Authority undertaking such inspections. 
 

1.2.2.3 Existing Services  

Prior to the commencement of the works, the Developer shall ascertain from the appropriate 
Public Utility Authority and/or the Council, the position and depth of all existing services which 
may be interfered with during the excavation and/or construction of the works.  The Developer 
shall take every precaution to avoid damage to any utility service within, or adjacent to, the limits 
of the works and shall be held responsible for any such damage caused directly or indirectly. 
 
If, during the conduct of the works, any alteration or damage to existing services is occasioned, 
it shall be the responsibility of the Developer to make the necessary arrangements for 
rectification with the appropriate authority.  All alterations and repairs shall be carried out to the 
requirements of the Engineer and the appropriate authority.  A written clearance shall be 
obtained from the relevant authority prior to the final inspection. 
 

1.2.2.4 Work by Service Supply Authorities  
and/or other Contractors 

It should be anticipated by the Developer that the construction of mains and/or services by 
Service Authorities and/or work by other Contractors may proceed during the currency of the 
Works. 
 
The Developer must permit and maintain access by traffic to such construction and/or work and 
shall not obstruct the execution of work by the various Service Authorities and/or other 
Contractors and/or Builders. 
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1.2.2.5 Completion of Works 

It is the Developer's responsibility to complete or to cause the completion of the Works in 
accordance with the Documents and in a workmanlike manner. Inspection by the Certifying 
Authority does not relieve the Developer of his responsibility to supervise or to arrange the 
supervision of the Works. Inspections are for the purpose of enabling the Certifying Authority to 
be satisfied that the Works have been properly carried out in accordance with the Documents 
and that the Works are in a suitable state for Council to take over. Where works have been 
undertaken without inspection by the Certifying Authority, the Developer is to arrange for a 
CPEng to certify that the works have been constructed in accordance with the approved 
documents or reconstruct the relevant sections of work. 
 
Consequently, any defects that develop before the Works are finally accepted by the Certifying 
Authority will be required to be adjusted even though the defective work may have previously 
been approved. 
 

1.3 PRIOR TO COMMENCEMENT 

1.3.1 General 

The Certifying Authority shall approve for construction all Documents prepared for the Works. 
The Developer shall obtain consents from all relevant Statutory Authorities as required by the 
Certifying Authority prior to any works being commenced. 
 
Where necessary, approval from adjoining landholders for access and/or right of way shall be 
obtained in writing prior to approval of the Documents. 
 
A copy of this approval shall be forwarded to the Certifying Authority.  The Certifying Authority 
shall be given 24 hours notice prior to the commencement of any Works. 
 
A site meeting between the Certifying Authority and Developer shall take place before 
construction activities commence. 
 

1.3.2 Adequacy Of The Developer's Site Representative 

Before construction is commenced the Developer shall ensure that adequately qualified 
supervisory staff are available to control the Works. 
 
The Developer shall advise the Certifying Authority the name of the person appointed as his 
representative for the Works (hereinafter known as the Project Manager). 
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1.3.3 Insurance 

The Developer is responsible to ensure that all Contractors are covered for Public Liability 
Insurance for a minimum $10million and full Workers Compensation Insurance on all works, as 
requested by NSW Statute. Insurances must be kept current for the duration of the works. 
 

1.4 PROVISION FOR TRAFFIC 

The Developer shall not obstruct and shall be held responsible for, the safety of traffic, vehicular 
and pedestrian and shall provide all watchmen, lights, barriers, signs and fences necessary to 
prevent any accident or public or private damage or loss and shall regulate traffic during the 
progress of the Work, in accordance with the requirements of AS 1742-3(1996) and the 
approved Traffic Management Plan.  
 
If necessary, the Developer shall provide for traffic by its diversion to an alternative route 
approved by the Certifying Authority or by the formation of side tracks alongside the Works, or 
by the construction of one half of the road at a time leaving the other half available for traffic. 
The Developer shall not, by his operations, obstruct any side road or branch track, nor shall he 
break down any fences, or damage public or private utilities, nor obstruct any drain or 
watercourse. When such obstructions or breakages cannot be entirely avoided the Developer 
shall at once remove such obstructions and make adequate provision for traffic or immediately 
repair such breakages.  
 
In the event of failing to rectify any of the abovementioned causes, the Certifying Authority 
reserves the right to do so after giving the Developer 24 hours notice in writing of its intention 
and the whole of the cost of such work incurred by the Certifying Authority shall be a legitimate 
charge payable by the Developer. 
 
Any variation from the Approved Traffic Management Plan requires approval from the Certifying 
Authority prior to implementation. 
 

1.5 WORKING HOURS 

The works shall be carried out within the hours of 7:00am to 5:00pm Mondays to Fridays and 
8:00am to 1:00pm Saturdays or in accordance with the Development Consent. 
 
No work shall be undertaken on Sundays or public holidays. 
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1.6 DAMAGE TO OR ALTERATIONS OF EXISTING 
SERVICES 

The Developer shall exercise the greatest care during the progress of the Works to avoid 
damage to any utility service and shall be responsible for any damage caused by him or his 
agents directly or indirectly. 
 
If, as a result of the Works, any alterations to existing utility services are considered necessary 
by the Certifying Authority, it shall be the responsibility of the Developer to make the necessary 
arrangements with the appropriate Authority at their total cost and at no cost to the Certifying 
Authority. 
 

1.7 ENTRY UPON ADJOINING PROPERTY 

The Developer or his representative shall not commit any act of trespass and shall effectively 
protect all adjoining properties and owners against any loss, damage or injury that may occur 
through the carrying out of the Works. If instructed by the Certifying Authority, the Developer 
shall implement the instruction given by the Certifying Authority.  
 
All property which has been disturbed as a result of the Developer's activities shall be 
reinstated. The reinstated property, in surface finishes or fences or other property, shall be 
reinstated to a finish similar to that which existed prior to disturbance and to the satisfaction of 
the property owner. 
 

1.8 DEBRIS DISPOSAL 

Burning off by open fire is prohibited.  Advice on acceptable methods of debris disposal may be 
obtained from the Metropolitan Waste Disposal Authority. 
 

1.9 USE OF APPROPRIATE STANDARDS  
FOR CONSTRUCTION 

It is the responsibility of the Developer to complete all works according to Australian Standard 
except where the Documents specifically override the Australian Standard. 
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1.10 INSPECTION OF THE WORKS 

1.10.1 Work Inspections Schedule  

The Developer shall give the following notices, as listed in Table 1.1, to the Certifying Authority.   

TABLE 1.1 TABLE OF INSPECTIONS 

 
 

Inspection 
 

Pre-requisite 
Prior Notice 
Days Before 
Inspection 

Prior to commencement of Work Erosion Controls in Place 1 working day 

Traffic control to AS 1742-3 (1996) Prior to opening of roads 1 working day 

Bedding of pipes in trenches Pipes laid and jointed 1 working day 

Trench backfill within roads Sand backfilled and compacted to subgrade level 1 working day 

Formwork for concrete structures Prior to pour 1 working day 

Subgrade proof roller test Subgrade placed, levelled, compacted 1 working day 

Proof roller test for kerb  Pavement placed, levelled and trimmed 1 working day  

Sub-base Course proof roller test Pavement placed, levelled and trimmed, kerbs in place 1 working day 

Base Course proof roller test Pavement placed levelled and trimmed 1 working day 

Prior to placing of fill Surface ready for filling, fill material inspected 1 working day 

Road crossing Service in excavated trench, bulkheads in place 1 working day 

Preliminary Final Inspection All works practically complete survey pegs placed 5 working days 

Final Inspection All works practically complete and submissions of W.A.E. 
plans 

5 working days 

Asphaltic Concrete Surfacing Road ready for surfacing 1 working day 

 

1.10.1.1 Preliminary Final Inspection 

A preliminary final inspection shall be arranged upon completion of the Works excluding 
deferred Works that are to be bonded. The Works shall be fully in compliance with the 
Documents. 
 
The following work shall be completed prior to the preliminary inspection. 

 Work-as-Executed Plans as required. 

 All lots pegged. 

 Street signs erected at approved locations. 
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1.10.1.2 Final Inspection 

A final inspection shall be arranged upon completion of any defects encountered in the 
preliminary inspection. 
 

1.10.2 Inspection And Testing Of Materials 

1.10.2.1 Availability Of Material For Testing 

The Developer shall at the direction of the Certifying Authority submit any material or work for 
testing and shall "open up" and supply samples of any work which has been covered whether 
the work has or has not previously been approved by the Certifying Authority. All expenses 
incurred in providing such materials from the Works or in making good the Works after such 
removal shall be borne by the Developer.  Such directions must be complied with within 24 
hours, or such time frame as agreed by the Certifying Authority. 
 
The cost of all tests and certifications required by the Certifying Authority shall be borne by the 
Developer. 
 

1.10.2.2 Quality Of Materials 

All materials incorporated in the Works shall be new and comply with the relevant Australian 
Standard (refer Table 1.2). All materials shall be subject to inspection testing and approval by 
the Certifying Authority. If any materials fail to comply with the documents then that material 
represented by the failure and all materials of similar manufacture or supply shall be rejected. 
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TABLE 1.2 SCHEDULE OF MATERIAL TESTS 

Except where specifically overridden by the Documents. 
 
Material to be Tested Standard to be 

Complied With Prior to Type of Work Form of Test Verification 

Compacted Subgrade AS 1289 Placing Sub-Base Proof rolling, (Note 1) NATA 
Certificate and Plan. 

Compacted Sub-Base AS 1289 Placing Base Course Proof rolling, (Note 1) NATA 
Certificate and Plan. 

Compacted Base Course AS 1289 Road Surfacing Proof rolling, (Note 1) NATA 
Certificate and Plan. 

Asphaltic Concrete Surfacing AS 2891 & RTA 1013 
Pt K 

Completion of Part of Work NATA Certificate 

Earth Fill AS 1289 Spreading topsoil NATA Certificate and Plan 
Supply and ordering ready 
mixed concrete 

AS 1379-1991 Concrete Pour NATA Certificate 

Concrete AS 1012 Completion of Part of Work NATA Certificate 
Reinforcing Bars and Wires AS. 1302, AS 1303 & 

AS 1304 
Concrete Pour Site Inspection 

Interlocking concrete paving 
units 

AS 1012 Completion of Part of Work Site Inspection 

Pre-cast reinforced concrete 
Box Culvert  

AS 1597 Taking delivery Site Inspection 

Pipes As for relevant type of 
pipe 

Taking delivery Site Inspection 

Crushed Rock RTA T114, T213, 
T215 & T221 

Taking delivery NATA Certificate 

Natural Gravel RTA, T106, T171, 
T114, T108, T109 & 
T215 

Taking delivery NATA Certificate  

 
Note 1  Proof rolling with 3 point self propelled static roller, minimum ten (10) tonne. 
Note 2 Depending on Works some of these Tests and Certificates may not be required. 

 

1.11 TOLERANCES 

1.11.1 Sub-Grade 

The tolerances as listed need to be met as a minimum.  Where deviations occur outside of the 
tolerances outlined, the contractor/developer needs to refer this immediately to the Certifying 
Authority to have this or an amendment approved. 
 
The tolerance on the Reduced Level of the sub-grade shall be as follows: 

 minus, no limit. 

 plus 15mm. 
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1.11.2 Pavement 

The tolerances on completed pavement thickness, measured at time of preparation for 
bituminous surface treatment, shall be as follows: 

Total thickness  minus 5mm; plus no limit 
Pavement thickness  minus 5mm; plus 5mm 
Sub-Base  minus 5mm; plus 10mm 
 
WAE levels are to be provided for all pavement layers including the sub-grade. 
 
Pavement thicknesses can be checked by drilling or digging of holes by the Developer in the 
finished pavement at positions determined by the Certifying Authority. Holes shall be filled after 
measurement with damp material as specified for the surface course, well rammed to the 
satisfaction of the Certifying Authority. The cost of digging and repairing the test holes shall be 
borne by the Developer. 

Width of pavement 
(where not in contact with concrete gutter)  minus 25mm, plus 150mm 
 

1.11.3 Bitumen Seal 

The tolerances of the finished surface of pavement (neglecting the thickness of the final 25mm 
layer of bituminous surface treatment) measured at the time of preparation for surface treatment 
shall be as follows: 
 
Level - Finished level at any point  minus 5mm, plus 10mm 
Grading in any direction in 3m or less  minus 5mm, plus 10mm 
Grading in any direction per 3 metres  minus 5mm, plus 10mm 
Width of seal (where not in contact with concrete gutter)  minus 25mm, plus 150mm 
 

1.11.4 Finished Surface Of Pavement (Asphaltic Concrete) 

The tolerances on the finished surface level shall be as follows: 
 
Wearing Course  minus 5mm, plus 5mm 
Grading in any direction in 3 m or less  minus 5mm, plus 5mm 
 
On vertical curves, similar standards shall apply with an allowance made for the vertical 
curvature. 
 
Widths - Edge of bitumen surface  
(where not in contact with concrete gutter)  minus 25mm, plus 50mm 
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1.11.5 Kerbs, Gutters, Footway And Vehicle Crossings 

Tolerances on the level of kerb, gutter and footway 
and vehicle crossings shall be  plus 10mm, minus 10mm 
 
In all cases, variations in level shall not be local and shall be over a length of 15 metres or more. 
 
The tolerances on the horizontal shall be as follows: 
 
Dimensions of vehicle crossing  25mm 
 
Reinforcement 
Overall length  minus 15mm 
  plus zero 
 
Cover  minus zero 
  plus 5mm 
 

1.11.6 Pipe Lines 

The tolerances of the invert level of the pipe lines shall be as follows: 
 
Finished level of the invert at any point  minus 15mm, plus 15mm 
provided that no point is at a higher level  
than a corresponding point upstream. 

Grading  minus 0.2%, plus 0.2% at any 
point 
 

1.11.7 Pits And Headwalls 

The tolerances for pits and headwalls shall be as follows:  
 
Finished level of inverts, soffits and upper surfaces  minus 15mm, 
  plus 15mm 

Other dimensions  minus 25mm  
  plus 25mm 

Chainage of pit centre line of pits  minus 150mm 
  plus 150mm 

Deflection of exposed edges  10mm 

Cover to steel reinforcement  minus zero  
  plus 5mm: 
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LONGITUDINAL DIMENSIONS OF STEEL REINFORCEMENT: 

Length overall as bent  minus 15mm, plus zero 
 
Other dimensions  minus 15mm 
  plus 25mm 
 
Cover  minus zero, plus 5mm 
 

1.11.8 Open Earth Drains 

The tolerances for open earth drains shall be: 
 
Depth  minus zero 
  plus 50mm 
 
Width at all parts of cross-section  minus zero 
  plus 300mm 
 

1.11.9 Tolerances Being Exceeded 

In the event of the tolerances being exceeded, the Certifying Authority may at its absolute 
discretion, order the Developer to carry out any reconstruction or remedial measures considered 
necessary or desirable. 
 

1.11.10 Smooth Junctions 

Smooth junctions shall be made with all existing work. 
 

1.12 ALIGNMENT, SETTING OUT AND CARE OF SURVEY 
WORKS 

The Developer shall arrange for the setting out of the works by a  Surveyor. 
 
The centrelines of all roads together with all lot pegs, drainage easements and interallotment 
drainage lines, where appropriate, shall be marked and recovered by pegs or other marks as 
shown in the Documents. 
 
The Developer shall construct the works in strict conformity with the surveyed centreline and 
location approved, except where otherwise shown in the Documents or instructed in writing by 
the Certifying Authority. 
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If at any time during the progress of the work, any error is discovered in the position, level, 
dimensions or alignment, the Developer shall immediately on discovery of the error notify the 
Certifying Authority. and shall, unless the Certifying Authority otherwise directs, arrange for the 
error to be corrected by a Registered Surveyor. 
 

1.13 CARE OF SURVEY MARKS 

The Developer shall preserve and maintain in their true position all State Survey Marks (SSM) 
and Permanent Marks (PM) whether or not the marks are to be used for the purpose of setting 
out, checking or measuring the work. 
 
Should any SSM or PM be disturbed or obliterated, the Developer shall immediately notify the 
Certifying Authority and shall, unless the Certifying Authority otherwise determines, arrange for 
a Registered Surveyor to rectify such disturbance or obliteration. The cost of rectification shall 
be borne by the Develop 
 

1.14 SERVICE CONDUITS 

1.14.1 General 

Prior to the commencement of the works, the applicant shall obtain from the various Public 
Utility Authorities details of their requirements for service conduits in the work area. 
 
Service conduits shall be provided at locations specified by the relevant Authority and in 
accordance with their requirements. 
 
Conduits within the road reserve shall be laid normal to the road centre line and be of sufficient 
length to extend beyond the back edge of the kerb.  The conduits shall be laid prior to the 
construction of the pavement sub-base, and shall have a minimum cover of 500mm. 
 
The location and type of conduit shall be clearly and permanently marked on the kerb and 
gutter. Water conduits shall be marked "WC", electricity conduits marked "EC" and 
telecommunications conduits marked "T". 
 
All conduit trenches shall be at a grade of not less than one percent (1%) in the direction 
nominated by the Relevant Service Authority. 
 
Conduits under roads shall be laid prior to the construction of the initial course of the pavement 
and shall consist of 100mm diameter, UPVC heavy duty duct pipe jointed to the manufacturer's 
requirements. 
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Backfill material under road pavements and compaction shall comply with the requirements of 
pipe bedding for stormwater drainage.  
 

1.14.2 Electricity Conduits 

Electricity service conduits shall be excavated for, supplied unless otherwise specified, bedded, 
laid, jointed and backfilled in locations directed by and to that Authority's requirements. 
 
The ends of the conduits shall be plugged or suitably sealed to preclude entry of soil and shall 
be connected with approved fittings. 
 
The Developer shall arrange for all conduits to be inspected and approved by the Authority. 
 
NOTE:  The Authority requires certification by a Registered Surveyor or Chartered Engineer. 
 
Crossings may comprise single, multiple or multiple layer conduits. 
 
Kerb faces shall be permanently marked at conduit crossings directly above the conduit.  
 

1.14.3 Water Service Conduits 

The Developer shall supply, excavate for, lay, joint and backfill water service conduits in 
carriageways and pathways in accordance with the Authority's regulations as applicable. 
 
The conduits shall be laid with a minimum cover of 300mm below road subgrade level and shall 
extend to a point 300mm behind the kerb faces or concrete edges. 
 
The location of the conduits shall be permanently marked on the kerb face. 
 

1.14.4 Telecommunication Conduits 

The Developer shall liase direct with the local construction office of the Authority to ensure that 
the necessary conduits are installed by the Authority in conjunction with the Electricity Authority. 
Kerb faces shall be permanently at the conduit crossings. 
 

1.14.5 Gas Services 

The Developer shall make arrangements for the laying of conduits with the Natural Gas 
Company. 
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1.15 ENVIRONMENT 

The Developer shall ensure at all times that the requirements of all the relevant Acts concerning 
noise, air, water, dust and other pollutants are fully observed. 
 
Trucks carting material to or from the site are to have their loads covered to prevent spillage. 
 
In regard to dust nuisance, the Developer shall regularly sweep all haul roads and water, access 
tracks and construction areas. 
 
The Certifying Authority may direct that work cease until such time as any particular dust 
nuisance has been controlled. All costs associated with control of dust shall be borne by the 
Developer. 
 

1.16 REINSTATEMENT 

Prior to final inspection by the Certifying Authority, all surplus material and rubbish shall be 
removed and the whole of the site left clean and neat in appearance. Any road pavement, 
footway or kerb and gutter disturbed or damaged during construction shall be reinstated to a 
condition at least equal to that existing before commencement of operations. Similarly, the 
whole work shall be left in a neat and tidy condition at the end of the Maintenance Period. 
 

1.17 CLEANING AND REINSTATEMENT OF EXTERNAL 
AREAS 

The Developer shall ensure that deleterious material deposited as a result of the Works is 
removed from external roads, footpaths and public areas. Any damage to external areas of the 
site as a result of the Works shall be reinstated by the Developer as directed by the Certifying 
Authority. 
 

1.18 DIVERTING WATER AND DEWATERING 

The Developer shall take all necessary action to prevent any surface and/or sub-soil water from 
interfering with the progress of the works. The work shall be kept free from such water. All 
reasonable measures shall be taken to prevent any damage to the works by water due to flood, 
seepage or other causes. 
 
Any work or material damaged by water from any source shall be removed, replaced with fresh 
material and reconstructed by the Developer. 
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Provision shall be made for the temporary drainage of any road boxing excavation or pavement 
in the event of rain. The Developer shall ensure that this temporary drainage does not cause 
erosion or siltation of any pipelines. 
 
Appropriate arrangements musk be made to provide anti-siltation measurements to prevent any 
deleterious matters entering the stormwater system. 
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2. EROSION AND SEDIMENT CONTROL 

2.1 DESCRIPTION 

All erosion and sediment control, pollution control and rehabilitation measures shall conform to 
the specifications and standards contained in “Managing Urban Stormwater – Soils and 
Construction" - 1998, NSW Department of Housing (known as the “Blue Book”). 
 
The Contractor shall prepare either an Erosion and Sediment Control Plan (ESCP) or a Soil and 
Water Management Plan (SWMP).  An ESCP is required for a development site area of less 
than 2,500 m2 while a SWMP is required for sites with an area greater than 2,500 m2. 
 
The Contractor shall provide and maintain controls in accordance with the approved ESCP or 
SWMP.  
 
Where a licence has been obtained from the EPA for the works then construction works shall 
also be in accordance with the licence conditions. 
 
No work shall commence until the Certifying Authority has approved the erosion and sediment 
control plan. Such approval does not relieve the Contractor of the full responsibility to provide 
whatever measures are required for effective erosion and sediment control at all times. 
 
There will be a pre-commencement inspection of the erosion and sediment control devices by 
the Certifying Authority prior to approval being given to commencement of construction. 
 
The Contractor shall adhere to the erosion and sediment control plan unless the Certifying 
Authority considers such measures are ineffective. Continual reappraisal of the site is absolutely 
necessary and the Contractor must ensure that effective erosion and sediment control is 
provided at all times. The Contractor is to submit a revised plan if directed by the Certifying 
Authority. 
 

2.2 GENERAL 

Perimeter control measures shall be placed prior to or in conjunction with the first phase of 
earthworks. Construction shall be phased if directed by the Certifying Authority so that land 
disturbance is confined to areas of workable size. This limits the duration for which disturbed 
areas are exposed to erosion. Stabilisation measures shall be applied on the first disturbed 
section prior to commencement of works on the adjoining section. 
 
Topsoil stockpiles shall be located outside hazard areas such as drainage depressions. 
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Where site regrading or filling is to be undertaken, surface water shall be directed away from the 
face of batters and stockpiles. 
 
All areas not subject to construction works shall be retained free from disturbance or damage 
during the currency of the works. Should these areas become disturbed or damaged they shall 
be reinstated by the Developer. 
 

2.3 SEDIMENT AND EROSION CONTROL DEVICES 

Where shown in the Plan or Document or otherwise specified, sediment and erosion control 
devices shall be constructed and maintained as directed by the Certifying Authority. Unless the 
device is a permanent structure, it shall be removed when the areas upstream of it have been 
stabilised. The control devices shall be constructed in the locations shown in the Plan or 
Documents unless an alternative location is directed by the Certifying Authority. 
 
The following devices are to be constructed in accordance with the Department of Housing Blue 
Book. 
 

2.3.1 Temporary Construction Exit (Shaker Ramp) 

The temporary construction exit shall be provided to shake off site material from exiting vehicles 
and shall consist of a pad of coarse crushed rock, (75mm to 150mm range) having a minimum 
depth of 200mm, a minimum length of 15m and a width as nominated on the Documents or be 
of precast "cattle grid" type.  
 

2.3.2 Silt Fence 

Silt fences shall be placed downstream from all disturbed areas or as directed by the Certifying 
Authority. 
 
The fabric shall be embedded 200mm into the ground and extend 600mm maximum above the 
ground. It shall be staked at a maximum of 3.0m intervals. 
 
Silt fences shall be placed prior to any earthwork construction.  
 

2.3.3 Diversion Channels/Banks & Overland Flow Paths 

Diversion channels are earth channels with a minor ridge on their lower side constructed across 
the slope. The channel shall have side slopes not steeper than three horizontal to one vertical 
(3:1). 
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Where flows are too large to be contained by a simple channel, a diversion bank shall be 
constructed below the channel. The bank shall have a compacted height of at least 500mm with 
batter slopes no greater than two horizontal to one vertical (2:1) and a top width of 600mm. The 
channel behind the bank shall fall to the outlet point. 
 
Diversions shall be stabilised by the method nominated on the Plan and Documents or 
otherwise specified and shall be located where directed by the Certifying Authority so that runoff 
will discharge onto stable disposal areas without causing erosion. 
 
Overland flow paths are to be provided with turf laid over the full width of the channel.  
 

2.3.4 Level Spreader 

Level spreaders shall be used as outlets for diversion channels or at other areas of 
concentrated flow of runoff where conversion to sheet flow onto stable areas is required. The 
level spreader shall be excavated at zero grade, the length shall be as shown in the Plan or 
Documents or otherwise specified. The approach grade of the diversion channel shall not 
exceed 1 per cent for at least 6 metres before it enters the spreader. The Developer shall pay 
particular attention to the sill to ensure that it remains stable and a vigorous vegetative cover is 
maintained below it. The channel behind the sill shall be de-silted on a regular basis.  
 

2.3.5 Straw Bale Barrier 

Straw bale barriers shall consist of wire bound bales laid lengthwise in an excavated trench 
nominally 100mm deep. Each bale shall be securely anchored by two stakes or star pickets 
skewer driven through its centre into the ground such that the top of the stake or star picket is 
level with the top of the bale. The barrier shall be constructed on that part of the perimeter of the 
site or at other locations within the site where shown on the Documents or where directed by the 
Certifying Authority.  
 

2.3.6 Sediment Traps 

Temporary de-silting structures shall be constructed at inlets to stormwater systems to trap 
sediment runoff. They shall consist of the following types: 
 

2.3.6.1 Surface Inlet 

The surface inlet pit shall be completed to throat level and then topped off with one or more 
courses of standard masonry construction blocks, nominal 150mm thickness laid on side in 
accordance with the detail shown on the Plan or Documents. Aggregate in the 50 to 75mm size 
range shall be placed around the outside of the blocks.  
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2.3.6.2 Kerb Inlet 

 
Kerb inlet traps shall be provided to pits in areas of high erosion susceptibility and shall be 
constructed by modifying the kerb inlet to allow sediment filtration. Fabric silt bags (sausages), 
of a minimum 100mm diameter filled with aggregate in the 50 to 75mm size range shall be 
placed across the pit entry in accordance with the detail shown on the  Plan or Documents.  
 

2.3.6.3 Culverts 

 
Existing road embankments with culverts beneath shall be converted to temporary sediment 
traps by building around the entrance to the culvert a box of unmortared standard masonry 
construction blocks nominal 150mm thickness, placed on side in accordance with the detail 
shown on the Plan or Documents.  A filter of gravel or coarse aggregate (50 to 75mm size 
range) shall be placed against the modified inlet.  The filter material shall batter at three 
horizontal to one vertical (3:1) from the top of the blockwork.  The width and height of the 
blockwork shall be as specified in the Plan or Documents.  
 

2.3.7 Filter Dams 

Existing road embankments with culverts beneath shall be converted to temporary sediment 
traps by building around the entrance to the culvert a box of unmortared standard masonry 
construction blocks nominal 150mm thickness, placed on side in accordance with the detail 
shown on the Plan or Documents. A filter of gravel or coarse aggregate (50 to 75mm size 
range) shall be placed against the modified inlet. The filter material shall batter at three 
horizontal to one vertical (3:1) from the top of the blockwork. The width and height of the 
blockwork shall be as specified in the Plan or Documents. 
 
Filter dams built of pervious materials such as straw bales, washed aggregate, gabions, or 
sandbags filled with aggregate and covered with suitable filter fabric shall be placed across 
minor drainage channels while ground cover is being established, to steady flow velocity and to 
trap sediment. In grassed channels they shall be embedded at least 100mm in the soil to 
prevent water tunnelling beneath them. 
 
Aggregate filled sandbags shall be stacked in an interlocking fashion. 
 
The Developer shall check the dam after each storm for structural damage or clogging by silt 
and other debris and make prompt repairs or replacements to the satisfaction of the Certifying 
Authority. 
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2.3.8 Sediment Basins 

Sediment basins, where specified, shall be constructed to the details shown on the Plan or 
Documents. The basin shall be constructed as the first phase of the earthworks operation.  
 

2.4 MAINTENANCE 

All sediment and erosion control devices shall be maintained in a satisfactory working order 
throughout the Maintenance Period or until such earlier time as the area upstream has been 
stabilised and the Certifying Authority directs that the device be removed. 
 
The Developer shall inspect the devices after each storm for structural damage or clogging by 
silt and other debris and make prompt repairs or replacement. 
 
All sediment deposited within ponded areas shall be periodically removed to a disposal area as 
directed by the Certifying Authority. 
 
Filter materials shall be cleaned and re-stacked or replaced when directed by the Certifying 
Authority to maintain effective performance. 
 
In the case of the temporary construction exit, the contractor shall undertake weekly surface 
cleaning by drag broom or equivalent, to remove all build up of foreign material. 
 
To control bank growth and to maintain healthy ground cover in channels and on banks, 
mowing shall be undertaken at regular intervals or when directed by the Certifying Authority. 
 

2.5 STABILISATION OF DISTURBED AREAS 

Stabilisation of disturbed areas shall be carried out in accordance with Section 12 of this 
specification and Section 5 in the Civil Works Design Specifications. 
 
Where practical the following principles shall be applied for the control of erosion and 
sedimentation: 
 

 Stabilisation of denuded areas shall commence within seven days of the areas being 
disturbed. 

  

 Stabilisation of the area over all stormwater drainage lines and sewer mains not within 
road reservations shall commence within seven days of backfilling. 
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 All temporary earth diversion channels/banks and sediment basin embankments shall 
be seeded within seven days of completion of their earthworks. 

 

 Stabilisation of all cut and fill slopes shall be commenced within seven days of 
completion of formation. 

 
On completion of kerb and gutter and subsequent backfilling/trimming of the footpath areas, the 
Developer shall provide a strip of turf adjacent to the kerb and gutter. Turfing shall be laid and 
maintained to provide a dense cover to act as a siltation barrier. 
 
Stockpiles which need to exist in excess of one week or if directed by the Certifying  
 
Authority, shall be stabilised as per Section 12. All stockpiles shall have sediment control 
devices constructed downstream to ensure sediment does not enter stormwater drainage 
systems, other properties and public areas. The devices shall be constructed prior to stockpiling 
and shall be maintained whilst the stockpile exists. 
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3. SITE CLEARING AND GRUBBING 

3.1 DESCRIPTION 

This Specification provides for the clearing, grubbing and removal of prescribed materials from 
that part of the area of the site shown on the Documents. 
 

3.2 NOTICE 

One days notice of the Developers intention to commence clearing operation must be given to 
the Certifying Authority. No work shall be commenced within that period unless approval to do 
so has been given by the Certifying Authority. 
 

3.3 CLEARING AND GRUBBING 

For the full area of the road reserve, drainage easements or where otherwise shown in the 
Documents, all materials such as fences, concrete and/or brick foundations and/or floors, 
structures of all descriptions, trees, shrubs, scrub, stumps, logs, boulders and roots except 
those items which the Certifying Authority may direct to be retained shall be cleared and/or 
wholly grubbed. All lying fallen timber, rubbish and debris of every description shall be disposed 
of off site. 
 

3.4 TREES TO BE RETAINED 

3.4.1 General 

Council's Tree Preservation Order and Tree Management Plan must be complied with. 
 
Prior to the commencement of any works, the Developer shall mark or otherwise indicate to the 
Certifying Authority those trees and/or shrubs to be removed and approval granting this must be 
obtained. 
 
All trees that are to be retained shall be adequately protected at all times and particular care 
shall be taken to avoid any damage to the roots, trunks and branches. 
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3.4.2 Roots 

Before any excavation is carried out over the roots of trees and/or shrubs to be retained, the 
Developer shall obtain a direction from the Certifying Authority as to whether the levels in the 
vicinity of the tree can be adjusted to protect the roots. 
 
When any excavation is required in the vicinity of trees to be retained, hand excavation first 
shall be made to locate any roots. Roots which are then seen to be affected by the line of the 
proposed work shall be cleanly severed clear of the work before machine excavation 
commences. 
 

3.4.3 Trunks 

Certain trees to be retained may have to be protected. This protection shall be given by lashing 
pine or other suitable off-cuts upright around the trunks leaving gaps of no more than 150mm. 
The off-cuts shall be 1.5 metres high and shall extend down to ground level so as to protect the 
boles. The flat side of the offcuts shall face outwards and if necessary shall be painted white. 
 

3.4.4 Damage To Trunks 

Where the trunks of trees are damaged by plant and/or equipment, the Certifying Authority may 
direct the Developer to effectively cover the damaged portion of the trunk with approved tree 
paint. Alternatively the Certifying Authority may require advanced type replacement trees to be 
provided. Council's Tree Preservation Order shall be strictly observed. 
 

3.5 REMOVAL OF TREES 

Removal of trees is limited to those directly affected by road and/or drainage construction or as 
specified herein. 
 
Trees which, in the opinion of the Certifying Authority, are considered to be dangerous or may 
damage any part of the road, proposed road or public place, drainage structure or any public 
utility installation, or may affect visibility, shall be removed or trimmed as directed by the 
Certifying Authority at no cost to the Certifying Authority. 
 
The removal of trees in fill areas may only be undertaken with the express permission of the 
Engineer, and will be dependent upon the depth of fill and/or the type of tree. 
 
The Certifying Authority reserves the right to direct the Developer to clear, grub and remove any 
tree and/or shrub from the site. 
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3.6 DISPOSAL OF MATERIAL 

All material cleared and/or grubbed in accordance with this Specification shall become the 
property of the Developer, who shall adhere to the provisions of the Protection of the 
Environment Operations Act 1997. 
 

3.7 RESTORATION OF SITE 

All holes or depressions caused by the clearing and/or grubbing work shall be backfilled with 
approved material and the area compacted to the satisfaction of the Certifying Authority. Prior to 
being back-filled the holes or depressions shall be inspected by the Certifying Authority. 
 

3.8 PRIVATE PROPERTY 

Every precaution shall be taken to prevent timber or other materials falling on and/or being 
deposited on private property and the Developer shall remove, at their cost, any timber or other 
materials so fallen and/or deposited. 
 

3.8.1 Damage 

All damage of every kind, including damage to fencing, caused by the execution of the work 
shall be made good by the Developer at his expense and to the satisfaction of the Certifying 
Authority. 
 

3.9 EXPLOSIVES AND BLASTING 

The use of explosives and blasting will only be permitted in specific situations and must be 
carried out in accordance with the Construction Specification.  
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4. BULK EARTHWORKS  

4.1 DESCRIPTION 

This Specification provides for the formation by cut and/or fill of the earthworks for the 
construction of roads, pathways, miscellaneous works and concrete structures. 
 

4.2 REMOVAL OF TOPSOIL 

Topsoil shall be stripped from within the formation areas of roads, driveways, parking areas, 
pathways, miscellaneous pavements and other works inclusive of batters and shall be placed in 
stockpiles where shown in the Documents and/or in locations approved by the Certifying 
Authority for the later top dressing of formed footways, berms, batters and site regarding areas. 
 
The thickness of the topsoil stripping shall be as specified in the Documents. Where not 
specified the thickness of topsoil stripping shall be not less than 100mm. 
 
The Developer shall maintain all topsoil stockpiles in a neat and tidy condition and ensure that 
suitable silt control measures are provided until replacement of topsoil is carried out. Care shall 
be taken to avoid contamination by any other matter. 
 
Replacement of topsoil shall be in accordance with the provisions of Section 4.17. 
 

4.3 REMOVAL OF UNSUITABLE MATERIALS 

Following the stripping of topsoil as specified in Section 4.2 and before excavation, filling or 
other works are commenced in any area, all exposed silt and other deleterious material, which 
in the opinion of the Certifying Authority is unsuitable for the placing of filling, shall be removed 
and disposed of. Minor pockets of unsound material such as those caused by tree stumps etc 
shall be removed. 
 
If in the opinion of the Certifying Authority, unsound or unsuitable material is encountered at the 
specified excavation level or embankment base in other than minor pockets, additional 
excavation and its replacement with compacted approved material shall be provided. All 
unsound or unsuitable material excavated in accordance with the provisions of this paragraph 
shall be disposed of by the Developer. 
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4.4 COMPACTION PRIOR TO PLACING OF FILL 

In areas to be site regraded by filling and after removal of the materials as described in Sections 
4.2 and 4.3 and before any filling material is placed, the stripped surface shall be compacted for 
a depth of 200mm to a density not less than 98% of its standard maximum dry density as 
specified in Section 4.9. 
 

4.5 EXCAVATION 

"Excavation" shall mean excavation in all classes of materials and shall include the removal of 
loose earth, sand, clay, all vegetation, shale, igneous, metamorphic and sedimentary rock, 
ironstone, concrete, masonry, pipes, conduits, and any other obstruction, material, matter or 
substance. 
 
The Developer shall excavate to the depths and dimensions shown or implied in the 
Documents, or to such greater depths and dimensions, as will ensure sound, permanent 
foundations. All excavation shall be passed by the Certifying Authority before any materials or 
structures are placed thereon. 
 
Any additional excavation shall be made good by the Developer with granular or other approved 
filling placed in layers not exceeding 300mm thickness in loose measurement and compacted to 
98% of the standard maximum dry density in accordance with the relevant Australian Standard. 
 
Excavated material, if deemed suitable by the Certifying Authority, shall be used in the formation 
of embankments and for site filling. 
 
No excavation shall be commenced until, in the opinion of the Certifying Authority, the 
necessary plant is on the site to ensure the uninterrupted progress and continuance of the cut 
and fill operation. 
 
In carrying out excavation work, the Developer shall take all reasonable precautions against 
mishap or accident, whether arising from insufficient strength of timberings, bad workmanship, 
breakage of machinery or plant, inefficient caulking or packing of open joints or spaces, flood, or 
any other cause whatsoever and shall be held solely responsible for all damage, injury, or loss 
that may occur to buildings, structures, bridges, railways, roadways, streets and other surfaces 
above and adjacent to the excavations, to all persons whether employed by the Developer, by 
the Certifying Authority or otherwise and to the Developer’s own and other works and the cost of 
all such damage, injury and loss and any compensation shall be met by the Developer. 
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4.6 SURPLUS SPOIL 

Surplus spoil shall be disposed of off site as specified in the Documents unless otherwise 
specified the Certifying Authority. 
 

4.7 IMPORTED FILLING 

All imported filling provided shall be approved by the Certifying Authority. 
 
Filling shall be of sound clean material, and free from large rocks, stumps, organic matter and 
other debris. Such material will require prior approval from the Certifying Authority. 
 

4.8 EMBANKMENTS 

Placing of filling on the prepared areas shall not commence until approval to do so has been 
obtained from the Certifying Authority. 
 
Embankments shall be constructed from approved sound excavated material and shall be 
placed in horizontal layers extending across the full width of the embankment of not greater than 
300mm in thickness, loose measurement and each layer shall be compacted in accordance with 
the provisions of Section 4.12. 
 
Where the cross slope of the natural surface is steeper than 3H:1V, (that is three horizontal to 
one vertical), the base of the entire embankment shall be suitably stepped, scarified or 
roughened to prevent shipping and benched to hold the toe of the embankment or to the 
satisfaction of the Certifying Authority.  Before an existing embankment is widened, the slopes 
shall be ploughed thoroughly to give a bond with the new material.  The construction of any 
section of an embankment shall not be commenced until the seating has been approved by the 
Certifying Authority. 
 

4.9 PLACING AND COMPACTION OF FILL 

Placing of filling on the prepared areas shall not commence until the authority to so do has been 
obtained from the Certifying Authority. 
 
No fill is to be placed around base of trees. 
 
Filling shall be carried up in horizontal layers, extending the full width of the areas being filled, 
not more than 300mm thick loose measurement.  Each layer shall be compacted to a density of 
at least 98% of the density obtainable in accordance with AS 1289 E1.1 or E1.2 
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"Determination of the Dry Density/Moisture Content Relation of a Soil Using Standard 
Compaction". 
 
All fill areas shall be certified by a NATA registered Geotechnical Laboratory and the testing of 
such areas shall be carried out in accordance with AS 1289. 
 
The moisture content of each layer shall be maintained near optimum during compaction. 
Where it is necessary to increase the moisture content, each layer shall be watered by means of 
an approved sprayer delivering a uniform distribution of water over the area to be wetted. 
Adequate watering equipment shall be available during all compaction operations. 
 

4.10 GRADING AND/OR FILLING OF LOTS 

The lots shall be graded to produce a surface which will discharge water to the roads or an 
approved drainage system and which shall not impound or concentrate water on adjoining 
property.  The minimum gradient shall be 1% or in special circumstances such flatter gradients 
as permitted by the Certifying Authority. 
 
Upon completion of the grading, topsoil shall be spread uniformly to a depth of at least 50mm 
over the excavated and filled parts of the land. 
 
Placing of filling on the prepared areas shall not commence until the approval to do so has been 
obtained from the Certifying Authority. 
 
The application shall arrange for levels to be taken on the prepared surface prior to the placing 
of filling. 
 
Filling shall be carried out in horizontal layers, extending the full width of the area being filled, of 
not more than 300mm consolidated thickness.  Each layer shall be compacted to a density of at 
least 98% of the density obtainable in accordance with As 1289 E1.1 or E1.2 
"Determination of the Dry Density/Moisture Content Relation of a Soil Using Standard 
Compaction".  The depths of fill and the compaction thereof are to be verified by the 
submission of compaction certificates and a plan showing contoured depths of fill in relation to 
lot boundaries.  A minimum of two compaction tests per lot per layer are to be carried out. 
 

4.11 BOXING 

The formation of roads, accessways, parking areas, pathways and miscellaneous pavements 
shall be boxed out for the construction of the pavement as shown in the Documents. 
 
The boxing shall extend 150mm behind the back of kerbs and vehicular crossings, edges of 
shoulders or edges for concrete pavements. 
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Boxing in excavations shall be formed by removal of material from the solid. Boxing in 
embankments may be formed by building up and compacting by rolling the footway or shoulder 
area and then trimming the inside edges vertically to correct line. 
 
The developer shall make temporary provision for drainage and diversion of stormwater where 
water may tend to accumulate. Care shall be taken to guard against scour of any part of the 
construction. All temporary provisions for drainage, unless otherwise directed to be retained for 
use as catch or shoulder drains, shall be restored to the satisfaction of the Certifying Authority 
before pavement materials are placed. 
 

4.12 TRIMMING AND COMPACTION OF EARTHWORKS AND 
SUBGRADES 

The earthworks and subgrades shall be thoroughly compacted by rolling near optimum moisture 
content to achieve the specified compaction density. All soft or unstable patches that may 
develop during the compaction operation shall be removed, filled with approved sound material 
and blended into the surrounding material, moistened and rolled until thoroughly compacted. 
 
Where rock or shale is exposed at subgrade level, it shall be ripped to a depth of 300mm below 
subgrade level, trimmed and compacted as specified. 
 
A formal pavement design is to be submitted to the Certifying Authority for approval prior to the 
subgrade inspection. Where pavement has been constructed or commenced in contravention of 
this Clause, the Developer, when ordered by the Certifying Authority, shall remove the 
pavement so commenced or constructed. 
 
Compaction of subgrades shall continue until a dry density has been achieved of not less than 
100% of the standard maximum dry density when tested in accordance with Australian Standard 
AS 1289 Tests E. 1.1. or E. 1.2. 
 
The Developer shall make available to the Certifying Authority a 3 wheeled (minimum 10 tonne) 
self propelled roller and carry out proof loading by rolling the subgrade.  
 
After compaction, the subgrade profile shall be prepared parallel to the finished surface at the 
specified depth below the detailed cross sectional and grade lines and over the required widths. 
The subgrade profile shall be inspected by the Certifying Authority. Any irregularities found shall 
be adjusted by the Developer by the addition or the removal of material followed by further 
trimming and rolling to achieve the specified profile shape and compaction. 
 
All footpaths are to be excavated to a depth of 150mm below designed levels, and this 
deficiency in depth shall be made up with approved topsoil which shall be consolidated and 
trimmed to provide a crossfall of between 2% and 4%. 
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Footpath grading shall extend 300mm inside allotments for both cuts and fills. Where sewer 
mains are to be laid within allotments, the footpath grading shall be extended to 1,200mm inside 
allotments to facilitate the sewer construction. 
 

4.13 BATTERS 

Unless otherwise specified or directed by the Certifying Authority the sides of cuttings and 
embankments, shall be trimmed to a slope of three horizontal to one vertical (3:1). 
 
Where batters are formed within proposed drainage reserves, drainage channels or overland 
flow paths the batters shall be trimmed to a slope of six horizontal to one vertical (6:1). 
 
Where batters exceed 1.0m in height access ramps at a maximum slope of four and a half 
horizontal to one vertical, are to be provided opposite each kerb layback. 
 

4.14 CATCH DRAINS 

On the top side of cuttings, where shown on the Documents or directed by the Engineer, catch 
drains shall be provided with a cross-sectional area not less than 0.2 square metres, side slopes 
not steeper than adjacent road batter, and a minimum depth of 300mm over a width of at least 
300mm.  The minimum gradient of catch drains shall be 1%.  The catch drain shall be located a 
minimum 2.5 metres from the edge of the cutting. 
 
Where the grade of the catch drain exceeds 5%, scour protection shall be provided.  The type of 
scour protection provided shall be as directed by the Certifying Authority. 
 
Proper outlet drains shall be provided leading to culverts and, in earth cuttings pitching of the 
outlet drain is to be provided to prevent scour. 
 
The Developer may, with the approval of the Certifying Authority, construct an embankment not 
less than 500mm high, 300mm wide on top, with 1:1 slopes in lieu of cutting catch drains. 
 

4.15 TABLE DRAINS 

The minimum table drain width from the shoulder to the invert is 1.0m. The overall width of the 
table drain is 2.0m. 
 
Table drains shall be aligned and graded parallel to the shoulders of the roadway and diverted 
at intervals not exceeding 150 metres or as may be shown on the plans, or as may be directed 
by the Certifying Authority, into culverts, side drains or watercourses. 
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Where the grade of the table drain exceeds 5%, scour protection shall be provided.  The type of 
scour protection provided shall be as directed by the Certifying Authority. 
 
All Table Drains are to be turfed for their entire length and width with turf (preferably couch) with 
all tailout/mitre drains turfed for a minimum 30m or where it meets a drainage structure, dam or 
water course. 
 
A Concrete Dish Drain is to be provided, as per Drawing No. SD4 sheet 2 type ‘SC’ or ‘SK’, 
where the table drain exceeds 16% or is less than 1%. The adjacent road shoulder and part 
table drain is to be sealed up to the edge of the Dish Crossing/Drain – Refer to Section 7.5 
 

4.16 SITE REGRADING 

Site regrading work shall be carried out as shown in the Documents by cut and/or fill operations 
and/or by utilisation of surplus approved spoil material available from road formation and 
drainage works. Where insufficient material is available from these sources for filling purposes, 
approved imported material shall be used to complete the site regarding work. 
 
The areas specified to be regraded shall be finished to the levels, with allowances for topsoil 
replacement and/or grades shown in the Documents, without abrupt changes of slope and/or 
depressions, which may hold surface waters. The regraded surface after the specified 
compaction, shall present a good true surface, free from rocks, clods and rubbish of all 
description. 
 
All areas not subject to construction works shall be retained free from disturbance or damage 
during the currency of the works. Should these areas become disturbed or damaged they shall 
be reinstated by the Developer. 
 

4.17 REPLACEMENT OF TOPSOIL 

Where topsoil is required to be imported, it shall conform to the following: 
 

 To be of a friable porous nature. 

 Be free of weeds and weed seeds. 

 Contain no refuse or materials toxic to plant growth. 

 Contain no stumps, roots, clay lumps or stones larger than 50mm in size. 

 Have an organic content of at least 5% by mass. 

 Have a pH neither less than 5.0 or greater than 6.0. 

 Have a soluble salt content not exceeding 0.06% by mass. 
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The Developer shall not commence placing the topsoil on the prepared areas until the authority 
to do so has been obtained from the Certifying Authority. 
 
After the Certifying Authority has authorised the placing of topsoil, the Developer shall spread 
the stockpile and/or imported topsoil to the specified depth, or where no depth is specified, to a 
minimum depth of 100mm. 
 
Topsoil, shall then be compacted with a light roller and trimmed so that the finished surface of 
the topsoil conforms to the design levels and grades. 
 
Topsoiled areas, when finished, shall present smooth surfaces free of stones and lumps of soil 
and blend into adjoining undisturbed ground. 
 
All areas denied of vegetation shall be grassed by approved means as directed by the Certifying 
Authority. A dense grass cover must be established upon completion of the earthworks and be 
maintained during the Maintenance Period. 
 

4.18 ENTRANCE TO SIDE ROADS AND  
ADJACENT PROPERTY 

Should any alteration to levels be made opposite entrances to side roads or opposite vehicular 
entrances to adjacent property, adjustment shall be made by the Developer to restore access. 
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5. STORMWATER DRAINAGE 

5.1 DESCRIPTION 

This Specification provides for the excavation and backfilling of trenches and the supply, 
bedding, laying and jointing of reinforced concrete, vitrified clay and UPVC pipe drainage lines 
and precast reinforced concrete box culverts. 
 
Where indicated in the Documents, culverts and pipelines shall be constructed complete with 
connections to the required headwalls and/or pits. 
 
Notwithstanding the extent of the drainage shown in the Documents, additional drainage may 
be required if, during construction of the works, undisclosed features affect the proposed 
drainage. 
 
One class of pipe only shall be used in constructing or extending any culvert or pipeline section, 
or between any two structures. 
 
Inspections of all drainage lines shall be as detailed in this Specification. 
 

5.2 DRAINAGE LINE LOCATION 

The location of each drainage line shall be determined from the details in the Documents, 
standard drainage structure drawings, longitudinal profiles of drainage lines and ancillary special 
drawings. The pegging of survey marks showing the location of drainage easements shall be 
arranged by a suitably qualified surveyor. 
 
Drainage lines shall be constructed so that the prolongation of their centreline coincides with the 
centreline of the outlet pipe at the downstream internal face of the pit structure. 
 
Drainage lines within proposed drainage easements shall be centrally located and no portion of 
a pipe, culvert or drainage structure shall be constructed outside the easement boundaries. 
 
Should trees exist along the proposed drainage line, or so close to the trench that damage to 
trees would be unavoidable, the Developer shall seek direction from the Certifying Authority 
before excavation commences. 
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5.3 TYPE OF PIPES 

Pipes and box culverts shall not be placed in position in the work until passed for this purpose 
by the Certifying Authority either with, or without testing, at the Certifying Authority's discretion. 
The fact that pipes are passed by the Certifying Authority shall in no way limit their rejection 
subsequently by the Certifying Authority in the event of it being found that they do not conform 
to the Specification. 
 

5.3.1 Reinforced Concrete Pipes 

Reinforced concrete pipes shall conform to AS 4058 - 1992 "Precast Concrete Drainage Pipes" 
for classes 2(X), 3(Y) and 4(Z) etc. All pipes must be Rubber Ring jointed (Spigot and Socket) 
pipes. The pipes shall be of the class and type specified in the Documents. 
 
The Class, Size, manufacturers name and date of manufacture shall be indelibly marked on the 
obvert of every pipe length.  
 
Pipes and specials such as bends and off-takes, shall conform to AS 4058-1992 Precast 
Concrete Drainage Pipes for classes "2", "3", "4" and "6", etc, respectively and Council reserves 
the right at any time to call for any or all of the specified tests, viz Load, Hydrostatic, or 
Absorption to be carried out on each size of consignment of pipes prior to the pipes being used 
in the work. 
 

5.3.2 Fibre Reinforced Cement Pipes 

Fibre reinforced cement pipes shall conform to RTA Form No 861 - "Specification for Fibre 
Reinforced Cement Drainage Pipes".  
 
All pipes must be Rubber Ring jointed (Spigot and Socket) pipes. The pipes shall be of the class 
and type specified in the Documents. 
 

5.3.3 UPVC Pipes 

Unplasticised PVC pipes and fittings used for internal drainage lines shall conform to AS 1254 - 
"Unplasticised PVC Pipes and Fittings for Storm or Surface Water Applications" and shall be of 
heavy duty stormwater type.  Where UPVC pipes are used to cross footway areas, they shall 
conform to AS 1260 - "PVC Pipes and Fittings for Drains, Waste and Vent Applications" and 
shall be non-pressure sewerage grade.  Pipes and fittings shall be jointed by either solvent 
welded bonding or flexible rubber ring joints. 
 
These pipes cannot be used in roadways. 
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All stored PVC pipes shall always be protected from direct sunlight by stacking in the shade or 
under cover. 
 

5.3.4 Precast Reinforced Concrete Box Culverts 

Precast Box Culverts shall conform to the requirements, including load tests and water 
absorption tests to AS 1597.2-1996 "Precast Reinforcement Concrete Box Culverts". The 
Certifying Authority reserves the right at any time to arrange for testing in accordance with this 
Australian Standard. 
 

5.3.5 Flexible Pipes 

Flexible pipes shall be those covered by Australian Standard  AS2566 – “Buried flexible 
pipelines”. 
 
Other pipe types shall be submitted to the Certifying Authority for consideration and approval. 
 

5.4 DRAINAGE PITS 

Refer to Section 6.14. 
 

5.5 EXCAVATION 

Wherever appearing in the Specification, "excavation" shall mean excavation in all classes of 
material. Excavation shall be carried out in accordance with the provisions of Section 4.5 of the 
Specification.  The Developer shall excavate drainage line trenches to the lines and levels 
shown in the Documents, with allowance for bedding in accordance with Section 5.6. 
 
Should the Developer excavate trenches to depths greater than that necessary, the excess 
excavation shall be backfilled to the correct level with properly compacted approved bedding 
material and compacted to 98% standard maximum dry density. 
 
Trenches shall be excavated to a sufficient width so that a minimum space of 150mm is created 
between the side of the trench and the outside of the pipe collar. Where necessary to allow the 
proper handling, jointing and placing of all types of pipes specified, additional excavation may 
be carried out. 
 
Unless otherwise specified or directed by the Certifying Authority, the trench shall be excavated 
over its full width for bedding on rock to a minimum of 200mm or earth to a minimum of 100mm 
below the underside of the pipe barrel for pipes up to 1500mm diameter with 250mm and 
150mm respectively for pipes over 1500mm diameter before bedding material is placed. All 
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loose material shall be removed from the bottoms of trenches prior to the placing of approved 
granular bedding material. 
 
Subject to any Legislation, Ordinance or Regulation, the Developer shall satisfy himself as to 
the necessity of timbering or shoring any excavation and shall accept the sole responsibility as 
to its being required and to its use in the works. 
 
The execution of any additional excavation by benching or battering to offset the necessity of 
timbering or shoring may be approved by the Certifying Authority on written request. 
 
Where pipes are required to be placed in filled ground, or in any case where the top of the pipe 
would be less than 300mm below the natural surface, filling shall first be placed and thoroughly 
compacted to at least 300mm above the top of the proposed pipeline. The trench shall then be 
excavated in the normal manner to the required levels and after laying and jointing of pipes, the 
line shall be backfilled in accordance with the requirements of Section 5.16 of this Specification. 
 

5.6 ALLOWANCES IN EXCAVATION QUANTITIES 

The following allowances shall be made for drainage excavation: 
 
Width: 
 

 Single cell pipelines  - 300 plus external collar diameter. 

 Multiple cell pipelines  - 300mm plus external collar diameters, with a 300mm 
spacing between the pipe collars. 

 
Excavation level: 
 
For Pipes up to 1500mm 

 100mm below underside of pipe collar in other than rock. 

 200mm below underside of pipe collar in shale or rock. 
 
For Pipes over 1500mm 

 150mm below underside of pipe collar in other than rock. 

 250mm below underside of pipe collar in shale or rock. 
 
The surface level adjacent to the trench sides shall be: 

 Excavated subgrade level for pipes under paved areas.  

 Finished surface level for pipes in open areas, open earth drains retention basins and 
similar. 
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 Natural surface level less stripped topsoil for pipes under embankment formation but 
fully contained in trenches below natural surface. 

 Finished embankment surface level for pipes partly or fully contained in embankment 
formation. 

 

5.7 PIPE BEDDING MATERIAL 

Bedding material shall consist of non-cohesive granular material having high permeability, high 
stability when saturated and free of organic material such as sand and/or gravel complying with 
the requirements of AS 3725 - "Loads on Buried Concrete Pipes".  The thickness of the bed 
shall be 100mm for pipes up to 1500mm nominal diameter and 150mm for larger diameters for 
other than rock with thickness of the bed being 200mm and 250mm respectively for rock.  The 
bed material shall extend over the full width of the trench and shall be compacted by tamping, 
rolling and/or vibration. The bedding type is to be in accordance with AS 3725. 
 
Samples of the types of materials intended to be used shall be submitted to and approved by 
the Certifying Authority prior to their use. 
 
No bedding material shall be placed until the excavation has been inspected and passed by the 
Certifying Authority. After acceptance by the Certifying Authority, bedding material shall be 
placed and compacted to the correct level for pipe laying. 
 
Prior to placing of the pipes, the bedding material between pipe and trench edges shall be at 
least 50mm above the proposed pipe invert levels. 
 
Where the trench is excavated in waterlogged ground, a layer of crushed rock, 20mm to 40mm 
size, or other material approved by the Certifying Authority, shall be laid 300m thick below the 
pipe and shall extend the full width of the trench and half way up the sides of the pipe. Where in 
the opinion of the Certifying Authority, the crushed rock would not form a suitable foundation for 
the pipe, a concrete cradle may be used instead. 
 

5.8 PIPE LAYING 

Pipes shall be laid with lifting holes, if provided, to the top or in accordance with the 
manufacturers requirements and shall have their full length in contact with the prepared bedding 
as specified, the pipes being placed to form drainage lines true to line, level and grade as 
shown in the Documents and/or as otherwise detailed and in a straight line. 
 
Where two or more lines of pipe are to be laid in parallel the space between the outside of each 
pipe collar shall be a minimum of 300mm. 
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Any pipe which is not laid on true alignment or to design level and/or grade or which shows any 
settlement after laying or which is damaged during subsequent backfilling or compaction 
operations, shall be taken up by the Developer, replaced with a new pipe, if damaged and the 
drainage line completed to the satisfaction of the Certifying Authority. 
 
Where a pipeline of 1050mm or larger in diameter is laid in a trench beneath an area to be 
paved and where the depth of backfill cover between the obvert of pipes and the subgrade level 
above is less than 0.5m, all pipes shall be temporarily strutted internally in the vertical axis at 
each pipe joint. Struts shall be of timber or other materials of dimensions approved by the 
Certifying Authority and shall bear against sills and caps tightly wedged against the pipes. 
Strutting shall be removed following completion of the construction of road, driveway or pathway 
pavement sub-base. 
 
Where a drainage line is to be constructed on a curve, arc or an angled bend, standard and/or 
curved pipes, angle bends and specials shall be supplied and laid to the details shown in the 
Document and in accordance with the provisions of this Specification. 
 

5.9 SUBSOIL PIPES IN STORMWATER 
DRAINAGE TRENCHES 

Subsoil drainage pipes 100mm diameter shall be provided adjacent to every inlet stormwater 
pipe for a distance upstream of 3 metres at each pit. The subsoil pipe shall be fitted with a filter 
sock and shall comply with the requirements of Section 5.18. The filter sock shall be 
appropriately tied at the upstream end of the subsoil pipe to preclude the entry of filter material. 
The subsoil pipeline shall be laid at the same grade as the stormwater pipeline. For pipelines 
greater than 525mm subsoil drainage shall be provided on both sides of the trench. 
 
Where shown in the Documents or directed by the Certifying Authority, subsoil pipes shall be 
laid for the full length along stormwater drainage lines between kerb inlet pits. The subsoil pipe 
shall be laid on the kerb side of the stormwater drainage trench unless otherwise directed. The 
subsoil pipe shall be fitted with a filter sock and shall comply with the requirements of Section 
5.18. The pipe shall extend to the upstream pit and shall be connected through the pit wall at a 
level above the obvert of the outlet pipe. Refer to Drawing No. SD3. 
 

5.10 METHOD OF JOINTING 

All pipes shall be jointed in accordance with the manufacturers requirements. Care must be 
taken to ensure that the joint is free from dirt or other obstructions and that the rubber ring is 
placed evenly in the joint. 
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All holes provided in concrete pipes for lifting or handling purposes shall be plugged by precast 
concrete plugs set in mortar, PVC plugs or other approved method before backfilling of the 
trenches is commenced. 
 

5.11 CONCRETE ENCASING 

Concrete encasement, where shown in the Documents, or where directed, shall have a 
minimum thickness of 150mm above and below the pipe and shall extend the full width of the 
trench. 
 

5.12 CONCRETE BULKHEADS 

Where shown in the Documents or where the grade of the pipeline is greater than 15%, 
concrete bulkheads shall be constructed at every second joint. The axis of the bulkhead shall be 
vertical with a minimum top width of 200mm. Unless otherwise directed the top of bulkheads 
shall extend to within 300mm of finished surface level or to the subgrade level where the 
pipeline is under a road pavement. On each side of the pipe at the level of the trench invert 
100mm diameter pipes shall pass through the bulkhead. Such pipes shall be filled with 
fibreglass wool or other approved filter material. The bulkhead shall be located directly behind 
the downstream collar so as not to encase the joint. Refer to Drawing No. SD38. 
 

5.13 DIRECT CONNECTIONS 

Where direct pipe connections are shown in the Documents, both pipes shall be carefully cut or 
manufactured so that a neat junction is obtained. The inside joints shall be neatly and tightly 
finished off with cement mortar so that the internal shapes of the pipes are maintained. 
Bandage joints shall be placed on the outside of the connection so that all exposed external 
joints are lapped at least 100mm by the bandage.  
 

 The maximum junction pipe diameter to be jointed by this method shall be 375mm. 

 The minimum main pipe diameter to be jointed to by this method to be 600mm. 

 Maximum angle to the main line of flow to be 600. 
 
Where PVC pipes are used for the direct connection a saddle, epoxied to the main pipeline shall 
be provided. 
 
For junction pipes of 225mm to 375mm diameter, supporting concrete pedestals shall be 
constructed and founded on a solid foundation. 
 
Refer to Drawing No. SD36. 
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5.14 PRECAST CONCRETE BOX CULVERTS 

Crown units shall be positioned true to line, level and grade on precast or cast insitu bases as 
shown in the Documents and the sections closely butted together. The sides and top of the 
crown units for the full length of the butt joint shall be covered with a 300mm wide strip of 
polypropylene fabric bonded to the crown units with coal tar epoxy or similar so as not to allow 
backfill material into the joint.  All joints shall be tightly fitted. 
 
The crown unit legs shall be set on a nominal 5mm thickness of 3 to 1 wet cement mortar or 
other approved grouting material. 
 
In all cases care shall be taken to ensure that the interior of the crown units have a neat, smooth 
and uniform surface at the joints. 
 
The trenches at the sides of the precast crown units shall be carefully packed and compacted 
with non cohesive sand or metal dust in uniform layers to the top of the precast section. 
 

5.15 INSPECTION PRIOR TO BACKFILLING 

All drainage lines shall be inspected and approved by the Certifying Authority after laying and 
jointing and prior to the placing of any backfilling. 
 

5.16 BACKFILLING 

Backfilling of pipes shall be carried out in accordance with the Documents and AS 3725 - 
"Loads on Buried Concrete Pipes" and is dependent upon the type of pipe support specified.  In 
general, pipes shall be backfilled with compacted material conforming to the requirements of 
AS 3725 to a point not less than 0.3 of their diameter above the bedding.  Backfilling to a point 
300mm above the pipe shall be carried out using selected material less than 150mm in size.  
Selected backfilling above this height shall be placed and compacted by mechanical means in 
layers not exceeding 150mm compacted thickness. 
 
Where drainage lines of any description are laid wholly or in part under road carriageways or 
kerb and gutter, the trench shall be backfilled with granular material conforming to the 
requirements of Section 5.7 of this specification, compacted by watering or other approved 
methods, up to subgrade level of the pavement. 
 
Compaction shall be achieved by flooding of the backfilled trench and the effective use of a 
75mm diameter concrete vibrator, or other equipment approved by the Certifying Authority to 
expel all trapped air voids within the backfilled material and to ensure that the granular material 
is adequately compacted around and under the barrels and collars of the pipes. The Developer 
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shall take all precautions necessary to avoid possible flotation of pipelines. Compaction shall 
continue until a dry density ratio of not less than 100% standard has been achieved. Proof 
testing is to be undertaken by the Certifying Authority on the backfilled trench prior to covering 
with pavement material. During subsequent pavement construction, the Contractor shall ensure 
that the specified granular backfill is brought to the subgrade surface or a topping layer of 
pavement material is placed and compacted to complete the trench backfill, to final levels. 
 
No lumps or layers of clay, silt or unsuitable material are to be left in place separating the 
pavement material from the granular trench backfill. 
 
Upon completion of pipe laying, jointing and backfilling of the drainage line, the whole of the 
drainage line including junction pits, inlet pits, etc. shall be thoroughly cleaned to the satisfaction 
of Council's Engineer. 
 

5.17 INTERALLOTMENT DRAINAGE 

Where roof waters cannot be discharged to a road or directly into a stormwater drainage system 
or a defined natural watercourse, interallotment drainage shall be provided for individual 
allotments. 
 
Materials shall comply with the requirements of Section 5.3 and pipe joints shall be of the rubber 
ring type unless otherwise specified, jointing being carried out in accordance with Section 5.10. 
 
Unless otherwise specified the pipes shall be laid centrally within the easement at a minimum 
grade of 1 percent and having a minimum cover of 300mm. Pits shall be constructed at changes 
of grade, pipe size or direction but not farther spaced than two (2) lots. When an interallotment 
line is connected to the kerb, a pit shall also be constructed inside the property boundary. 
 
Pipes as per Section 5.3.3 shall be laid on a minimum of 50mm of approved sand bedding. 
 
Inspection pits of 450mm x 450mm size for up to 750mm deep lines and 600 x 900mm size for 
deeper lines shall be constructed within the proposed drainage easement. Precast pits are 
acceptable on interallotment drainage lines. 
 
Slope junctions shall be provided at the low point of the drainage line within each allotment 
where no pit is provided and shall be fitted with a plug or cap. 
 
Where the interallotment drainage lines are laid at a depth greater than 1.0m risers are to be 
provided to the satisfaction of the Certifying Authority. 
 
Where the interallotment drainage line is to be connected to the kerb the conduit shall consist of 
a rectangular hollow section (galvanised steel) of equivalent area. 
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All lines shall be inspected and approved by the Certifying Authority after laying and jointing and 
prior to backfilling. Selected material from the trench excavation shall be used for backfilling 
unless directed otherwise by the Certifying Authority. Trench backfill shall be compacted to the 
satisfaction of the Certifying Authority and the trench area shall be finally trimmed to restore the 
surface to final levels. 
 

5.18 SUB-SOIL DRAINS 

Sub-soil drainage shall be provided under the kerbs on both sides of those areas fully in cut and 
the high side of other roads or in the positions nominated by the Certifying Authority and be 
constructed in accordance with the following requirements. Refer to Drawing No. SD3. 
 

5.18.1 Materials 

5.18.1.1 Pipes 

 
Perforated corrugated or smooth wall uPVC pipe, Class 400, conforming to AS 2439 Part 1-
1981 “Perforated Drainage Pipes and Associated Fittings” or slotted fibre-reinforced cement and 
shall be fitted with filter socks.  The pipes shall be a minimum 100mm diameter. 
 

5.18.1.2 Filter socks 

 
Shall be stretch or non-stretch of approved manufacture. 
 

5.18.1.3 Filter fabric 

 
Shall be of woven or non-woven type of approved manufacture and shall comply with the 
relevant AS requirements. 
 

5.18.1.4 Filter material 

 
Shall be approved clean metal of 5-10mm (nom) size. 
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5.18.2 Trench Excavation 

Trenches shall be excavated to a width of 300mm and a depth of 600mm measured from the 
design level of the subgrade (250mm in solid rock), or to a depth such that the pipe can be laid 
below any service conduit. 
 
Trenches shall be excavated at a minimum grade of 1.0% with the trench bottom constructed so 
that no localised ponding of water occurs. 
 

5.18.3 Laying of Pipe 

The corrugated perforated plastic piping shall be laid on a filter material bed 50mm in thickness 
to the required line and grade.  Pipes shall be bedded on coarse washed sand or 10mm 
aggregate. 
 
Joints in the pipe line shall be kept to a minimum and where required shall be made using an 
approved external joint coupling. 
 
The pipe shall be covered in a seamless tubular filter fabric. 
 
The inlet end of the line shall be constructed to form a flushing point as shown on the Standard 
drawings. Further flushing points are to be provided in the subsoil drainage line at approximately 
60 metre intervals along the drain or elsewhere as directed by the Certifying Authority. 
 
Each flushing point is to be fitted with a standard cover and the location of each point is to be 
marked by cutting the letters "SS" 75mm high in the concrete kerb face and painted with an 
approved blue paint. 
 

5.18.4 Backfilling 

The trench shall be backfilled with the filter material to the level of the subgrade. The backfilled 
filter material shall then be covered with a double thickness filter fabric. 
 

5.18.5 Other Type Systems 

Other type systems shall be submitted to the Certifying Authority for consideration and may be 
approved. 
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6. CONCRETE STRUCTURES 

 

6.1 DESCRIPTION 

This specification provides for the forming, reinforcing, mixing and placing of concrete used in 
the construction of drainage structures, kerb and gutter, other kerbs or edge strip, footpaths, 
driveways, medians and miscellaneous or special structures. 
 

6.2 CONCRETE MATERIALS AND SLUMP 

Ready mixed concrete shall be used for the works unless supply is not readily available to the 
site of the works. 
 
On-site mixing shall not be permitted for any structural works, however, may be considered for 
small (less than 0.5 m3) remedial or replacement works. For such works, onsite mixing shall be 
carried out in accordance with the manufacturers recommendations to achieve the required 
strength and slump. Mixing by weight shall only be permitted. 
 
Ready mixed concrete shall be obtained from a source acceptable to the Certifying Authority 
and shall consist of a mixture of cement, fine and coarse aggregates and water complying in all 
respects with the requirements of AS 1379. 
 
The nominal maximum size of aggregate in the ready mixed concrete shall be 20mm and the 
slump of the concrete at the time and place of delivery, when tested shall be as specified in 
Table 6.1. 
 
Any batch of concrete or part thereof delivered to the site of the work and having a slump when 
tested in excess of that specified shall not be used in the work unless approved by the Certifying 
Authority. All concrete rejected by the Certifying Authority  shall be immediately removed from 
the site at the Developer's expense. 
 

TABLE 6.1 REQUIRED SLUMP OF CONCRETE 

 
Item of Work Slump (mm) 

Machine moulded kerb and guttering or similar work 20 (maximum) 
All other items 75 ± 15 
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6.3 CONCRETE TESTING AND STRENGTH 

Cylindrical test specimens 300mm long by 150mm in diameter prepared from concrete taken at 
the time and place of delivery into the forms and taken in accordance with the current Australian 
Standard AS 1379, shall develop a minimum crushing strength as scheduled in Table 6.2 when 
tested in accordance with the current AS 1012. 
 
The strength of the concrete shall be determined from the average twenty eight day strength of not less 
than two test specimens moulded from each specified mix of ready mixed concrete actually placed in 
the work, selected to represent the whole of the concrete placed during the day of moulding.  In 
general one pair of test specimens shall be moulded from each twenty cubic metres of concrete or part 
thereof. 
 
Additional specimens may be taken for testing at seven or twenty-eight days. In order that 
subsequent working operations may proceed, work represented by specimens may be accepted 
in the event that the seven day test is satisfactory. The cost of testing additional specimens shall 
be borne by the Developer. 
 

TABLE 6.2 REQUIRED MINIMUM CRUSHING STRENGTH OF CONCRETE 

 
Item of Work Minimum Crushing Strength (MPa) 

 At 7 Days At 28 Days 
Concrete drainage pits and special structures as 
detailed on the drawings 

15 20 

Concrete kerbing and guttering 15 20 
Concrete driveways, footpaths and medians, etc 15 20 

 
If cylindrical specimens fail to achieve the specified twenty eight day strength, the Developer 
may arrange for cores to be extracted from the constructed work. In the event of the average 
strength of such cores, when tested, complying with the specified requirements, the work 
represented by the specimen cores may be accepted and the cost of extracting and testing of 
the cores shall be borne by the Developer. 
 

6.4 FOUNDATIONS 

Foundations and subgrades shall be prepared in accordance with this Specification. 
 
The bases shall be dressed to a smooth and regular surface and thoroughly compacted to give 
a foundation of uniform bearing value throughout. 
 
The bottom of foundations are to be compacted so that the relative compaction in accordance 
with the relevant Australian Standard is not less than 98%. Any material which cannot be so 
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compacted shall be removed by the Contractor when directed by the Certifying Authority and 
replaced with 20mm gauge clean metal or other suitable approved material, compacted in 
accordance with the above requirement. No concrete shall be placed until the foundations have 
been inspected and approved by the Certifying Authority. 
 

6.5 REINFORCEMENT 

Reinforcing bars shall be of mild steel conforming to the current Australian Standard "Hard-
drawn Steel Reinforcing Wire" and "Hard-drawn Steel Wire Reinforcing Fabric" and shall 
conform to the current Australian Standards AS 1302, 1303 and 1304. 
 
All steel reinforcement shall be free from mill scale, grease, tar, paint, oil, mud, mortar or other 
foreign substance and shall be true to size. If in the opinion of the Certifying Authority the steel 
is coated with more than a thin film of rust it may be rejected for use in the work and shall be 
immediately removed from the site by the Developer. 
 
When required by the Certifying Authority, the Developer shall submit samples of the 
reinforcement cut to a suitable length or section for testing purposes. 
 
All reinforcement shall be accurately spaced in situ to the spacing and positions shown in the 
Documents with bends and hooks located at the points shown. 
 
Reinforcement shall be secured in position by being tied a sufficient number of times with 
suitable wire at laps and crossings to prohibit displacement during the pouring and working of 
the concrete. 
 
Reinforcement in concrete slabs and similar work shall be supported on chairs of approved 
manufacture, height and spacing. No alternatives shall be accepted. 
 

6.6 FORMWORK 

Formwork shall be so designed and assembled that it can be removed without damage to the 
concrete. Materials used in the formwork shall be of approved timber free from loose knots and 
other defects, board or metal plate. All formwork shall conform to AS3610. 
 
Timber forms for exposed surfaces shall be dressed on at least one surface and shall be either 
dressed or tongued and grooved at connecting edges. Forms for unexposed surfaces of walls, 
slabs etc. may be of undressed timber, board or metal plate. 
 
Metal plate forms for exposed surfaces shall be clean, smooth, undented and unmarked and 
devoid of holes. Where bolt, screw or rivet heads are used for connections, such connections 
shall be countersunk. 
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Forms shall be assembled true to line, level and grade, held rigidly to maintain position and 
shape and shall be butted so as to be mortar tight. Forms shall be chamfered or filleted to the 
details shown in the Documents. 
 
Prior to the pouring and placing of concrete, the internal surfaces of the forms including 
chamfers, fillets, removable ducting and similar shall be uniformly coated with a thin film of oil, 
soap or other approved formwork compound to avoid adhesion of cement mortar and the 
staining and discolouration of exposed surfaces of the concrete. Any oil, soap etc adhering to 
the reinforcement shall be thoroughly removed or the reinforcement taken from the forms and 
replaced with the specified quantity of clean, undamaged material all to the requirements of the 
Certifying Authority. 
 
Any bolts, spacers or similar, supporting or separating forms shall be suitably greased and 
placed so that they may be later removed without damage to the concrete. 
 
Formwork and forms shall be inspected by the Certifying Authority immediately prior to the 
placing of concrete and any bulging, warping or displacement of any kind shall be rectified 
before pouring commences. If during the placing of any concrete the formwork or forms show 
any signs of displacement, that portion of the concrete shall be removed immediately, the 
formwork or forms re-secured rigidly to the satisfaction of the Certifying Authority and the 
concrete pour completed within the requirements of this Specification. 
 

6.7 CONCRETE PLACING 

Subgrade, formwork, forms and reinforcement shall be approved by the Certifying Authority before 
concrete is ordered for placing. All sawdust, shavings, pools of water and debris shall be removed from 
the space to be occupied by the concrete. 
 
Concrete shall be placed in the forms by chute in a uniform continuous flow, the length and 
inclination of the chute being such as to prevent separation of the concrete ingredients. 
Concrete shall not be dropped into place from a height greater than one and a half metres. Prior 
to placing, the full area to be occupied by the concrete shall be thoroughly moistened. 
 
Concrete shall be deposited and spread in horizontal layers and shall be compacted by 
vibration or other approved means. Care shall be taken to fill every space in the forms, to work 
coarse aggregate uniformly throughout the mix and away from form faces and to force concrete 
under and around the reinforcement without it being displaced. 
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6.8 JOINTS 

6.8.1 Construction Joints 

Where a construction joint is necessary in a concrete pour, it shall be provided in accordance 
with the details shown on the Documents, or if not shown the joint shall be formed in a slab with 
rigid bulkhead and dowels in a manner approved by the Certifying Authority, or in the case of a 
vertical section, by finishing the concrete to a level plane with a roughened surface. 
 
Prior to the resumption of a concrete pour, the surface of the joint shall be cleaned of all 
laitance, loose and foreign material, care being taken not to disturb reinforcement or to damage 
adjoining concrete surfaces. The joint shall be thoroughly saturated with water and fresh 
concrete shall be carefully worked against the surface of the concrete previously placed and 
around reinforcement at the joint. 
 

6.8.2 Contraction Joints 

Contraction joints shall be constructed as shown on the approved plan.  
 
Contraction joints shall consist of weakened planes created by either sawcutting or formed 
vertical grooves in the top of the concrete to a minimum (¼) one quarter depth of the slab 
thickness and spaced in accordance with Drawing No. SD61.  
 

6.8.2.1 Sawcutting Joints 

 
Sawcutting contraction joints shall be inserted by cutting of the slab to a minimum (¼) one 
quarter depth of the slab thickness for unreinforced or 10mm for reinforced. 
 

6.8.2.2 Formed Grooves (Dummy Joints) 

 
Formed grooves (dummy joints) shall be made by depressing into the wet concrete an approved 
tool or device vertically to a (¼) one quarter of the slab thickness for unreinforced or 10mm for 
reinforced. 
 

6.8.3 Expansion joints 

Expansion joints shall be constructed as shown on the approved plan. The jointing material in 
expansion joints shall extend for the full depth of the concrete.  
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Expansion Joints are to be provided between the concrete and all abutting and penetrating 
structures e.g. poles, gully pits, utilities etc. Also referred to as Isolation Joints. 
 

6.9 REMOVAL OF FORMS 

All forms shall remain in position for a period not less than twenty four hours after concrete has 
been placed, earlier removal being permitted only on the authorisation of the Certifying 
Authority. 
 
Should the air shade temperature fall below ten degrees or rise above twenty seven degrees 
Celsius, the minimum period may be varied as the Certifying Authority directs. 
 
Curing of concrete shall commence immediately forms are removed. 
 

6.10 CONCRETE FINISHING 

All concrete surfaces shall be finished true and even, free from air and stone pockets, 
depressions or projections. All arises shall be sharp and true and moulding shall be evenly 
mitred, care being exercised in removing forms to ensure this result. Immediately on removal of 
formwork all rough surfaces, holes and honeycombed areas shall be repaired by removing 
loose material and defective work, wetting the affected area, filling depressions with fresh 
cement-sand mortar having the same proportions of cement and sand as used in the base 
concrete and brought to an even surface with a wooden or steel trowel as required to produce 
the specified finished surface. 
 
Wire ties protruding from the concrete after removal of the forms shall be cut back and any 
chipping of the concrete in executing this requirement shall be repaired with cement-sand 
mortar as previously specified. Holes left by the removal of bolts, spreaders or the like shall be 
similarly treated. Additional treatment in some locations may be required as directed. 
 
When directed, exposed surfaces shall be wetted with clean water and rubbed down with an 
approved Carborundum or sandstone block until all repaired areas, rough surfaces and joint 
marks of forms are removed leaving the surfaces clean and smooth and uniform in colour and 
appearance. Finishing work shall be completed within two days following removal of the forms. 
 

6.11 CURING 

Where necessary, the completed concrete shall be protected from extremes of temperature for 
a period of seven days during which time the concrete shall be kept continuously moist and 
covered with canvas, plastic or hessian sheets, chemical curing compounds, sand at least 
50mm thick or other approved means. 
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New work shall be adequately protected from damage by weather conditions, traffic or other 
causes and all necessary barriers and signs for the control of vehicular and pedestrian traffic 
shall be erected and maintained for the specified period of concrete curing. 
 

6.12 KERB AND GUTTER 

6.12.1 Base 

The base for kerb and gutter shall be formed at the required depth, on an approved pavement 
sub-base in accordance with Section 7 of this Specification. A sub-base of compacted thickness 
not less than the road pavement sub-base shall be provided on the compacted subgrade. 
Immediately prior to the placing of the concrete, the surface shall be moistened, checked for 
uniformity and all irregularities made good. The sub-base materials under the kerb and gutter 
shall be protected from stormwater scour prior to backfilling and/or placing of the pavement 
materials. The sub-base shall extend to a point at least 150mm beyond the back of the kerb to 
the satisfaction of the Certifying Authority. Refer to Drawing No. SD4. 
 

6.12.2 Kerb Moulding Machines 

Unless otherwise specified, kerb moulding machines are to be used for the construction of kerb 
and gutter and profiles are to be in accordance with the Drawing No. SD4. 
 
The speed of the kerb moulding machine shall not exceed 2.5 metres per minute unless 
otherwise approved in writing by the Certifying Authority. 
 
The Contractor may apply for approval to construct kerb and gutter by the use of formwork or to 
vary the kerb and gutter profile. 
 

6.12.3 Finish 

All exposed concrete surfaces shall be finished clean, smooth and uniform in colour and 
appearance. All corners, joints and edges shall be left neatly rounded. 
 
Service conduit markings are to be provided where required. 
 

6.12.4 Joints 

Vertical expansion joints of approved bitumen impregnated jointing material shall be placed at 
intervals of not more than 6.0 metres at the end of each day’s construction, at each end of 
vehicular crossings and pedestrian ramps, at the junctions with the existing old work and at the 
commencement of each 0.6 metre kerb transition adjacent to gully pits. 
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For hand formed Kerb & Gutter, contraction joints are required at 3.0 metre intervals with 
expansion joints at 6.0 metre intervals. 
 
For machine poured Kerb and Gutter, provide Guillotine joints at 3 metre intervals. A grooving 
tool is permitted where the groove extends into the kerb and gutter faces, a minimum of 75mm. 
 
A dummy joint shall be cut at the centre of double vehicle crossings. 
 
Joints shall be located at least 0.5 metres clear from any drainage holes (roof water outlets). 
 

6.12.5 Vehicular Crossings 

Where kerb and gutter construction fronts proposed allotments or where else directed, the kerb 
shall be discontinued to allow for vehicles crossing the footpath. At such points a layback shall 
be constructed as per Council's Driveway Specification, in the position as shown on the 
Approved Drawing. Crossings are to have a minimum separation of 1.0 metre and generally 
shall be located 1.0 metre from the lower side of the respective Lot boundary. 
 
All gutter crossings are to be constructed clear of service conduits, hydrants and pit lintels. 
 
Where existing kerb is to be removed for the provision of laybacks, pedestrian ramps or the 
replacement of redundant laybacks, both the kerb and gutter shall be removed and replaced. 
Refer to Drawing Nos. SD66 to SD70. 
 

6.12.6 Pedestrian Ramp (Pram Ramp) 

At all intersections or where directed, the kerb shall be discontinued and pedestrian ramps (no 
lip) constructed in accordance with Drawing No. SD62. 
 

6.12.7 Curing 

Curing shall be carried out in accordance with Section 6.11 except that when kerb moulding 
machines are used, an approved chemical curing compound shall be applied to all exposed 
surfaces on the day of moulding. 
 

6.12.8 Provision For Drainage 

Outlets through the kerb shall be provided as specified or directed for each house to drain roof 
water into the gutter. 
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One drainage outlet shall be provided on the lower side of each lot and clear of the vehicular 
entrance, where provided. 
 
The Developer shall fit the outlets into the kerb in a workmanlike manner ensuring that they are 
firmly secured in the concrete and fall towards the gutter. The surface shall be refinished to 
match the balance of the work. 
 
Where kerb moulding machines are used, the outlets shall be placed in position immediately 
after the passing of the kerb moulding machine. 
 
Outlets in roll kerbs shall be of approved manufacture and made of extruded aluminium or 
galvanised steel. The shape and size of the outlets, shall conform to that shown on Drawing No. 
SD39.  The outlets in roll kerbs shall be of approved rectangular section cut to match the kerb 
profile.  In barrier kerb, tapered hole 90mm in diameter at the kerb face and 100 m diameter at 
the back of the kerb shall be provided. Refer to Drawing No. SD39. 
 
Notwithstanding the levels shown on the Drawings for gully pits, kerb returns and low points, the 
Contractor shall ensure that the gutter near or adjacent to the gully pit is properly drained and 
under no circumstances shall the kerb and gutter be allowed to pond water. 
 

6.12.9 Backfilling 

After the concrete has set sufficiently, but no sooner than three days after placing, the area 
behind kerbs and/or gutters shall be backfilled with sound approved material. It shall be 
thoroughly compacted in layers not exceeding 150mm in thickness, without displacement of the 
adjacent construction and left in a neat and workmanlike manner. Backfilling and/or the 
placement of pavement material shall only be undertaken with the prior approval of the 
Certifying Authority. 
 

6.12.10 Replacement of Incorrect and/or Damaged Construction 

The Developer shall construct all kerbs and gutters or similar work in a sound workmanlike 
manner so that it will resist damage or displacement by weather conditions, road construction, 
builders and Service Authorities' plant, or undermining by the scouring away of the sub-base 
materials. 
 
Where kerbs and gutters are damaged or displaced by such agencies after construction due to 
fault by the Developer, or is not constructed to specified line and level, it shall be removed and 
reconstructed. 
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6.12.11 Testing 

Where kerbing and guttering is constructed using a self-propelled moulding machine, the 
developer accepts responsibility for the taking and testing of core samples in accordance with 
the relevant section of the current AS 1012, at maximum 100m spacing, the submission of 
results to the Certifying Authority and removal of all kerb and gutter where the minimum 
specified 28 day compressive strength of 20MPa is not achieved. Cores shall be 75mm 
diameter and drilled vertically through the top of herb. Following removal of the sample, the core 
hole is to be restored to the satisfaction of the Certifying Authority. 
 

6.12.12 Subsoil Drainage 

Sub-soil drainage shall be provided under the Kerb and Gutter on both sides of those areas fully 
in cut and the high side of other roads or in the positions nominated by the Certifying Authority 
and be constructed in accordance with the details as provided in Drawing No. SD3. 
 

6.13 FOOTPAVING AND CYCLEWAYS 

6.13.1 General 

Footpaths and cycleways shall be located 600mm from the property boundary and fall to the top 
of kerb of 1-3%. 
 
Footpaths shall be 75mm thick except when the construction is to be undertaken prior to the 
completion of the dwellings where the footpaving is to be 100mm thick with F72 mesh (25mm 
cover) for Light Duty and 150mm with 2 x F72 (25mm cover top and bottom) mesh for Heavy 
Duty. Cycleways shall be 100mm thick with F72 mesh (25mm cover). 
 

6.13.2 Subgrade 

The subgrade for concrete pavement shall be formed at the required depth below the base in 
accordance with Section 7 of this specification. 
 
The paving shall be aligned in straight lines and circular curves and be parallel to the kerb. 
 

6.13.3 Sub-Base 

Approved sub-base material of the type shown in the Documents shall be spread, levelled and 
compacted on the prepared sub-grade in accordance with Section 7 of this Specification. The 
minimum compacted thickness of the sub-base material shall be 50mm or as indicated in the 
Documents. Immediately prior to placing of the concrete the sub-base shall be lightly watered. 
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6.13.4 Reinforcement 

Reinforcement shall be in accordance with Section 6.5 of this Specification and as shown in the 
Documents and shall be supported above the subgrade by approved chairs. All splicing of the 
reinforcement shall have a minimum overlap of 300mm and be securely tied. 
 

6.13.5 Finish 

The concrete shall be struck off with a screed and finished with wooden floats, followed by light 
brooming at right angles to the alignment of the pavement to give a uniform non-slip surface. All 
edges and joints shall be finished off with an approved edging tool forming a minimum 50mm 
margin in a neat workmanlike manner. 
 

6.13.6 Joints 

In footpaving, transverse joints (dummy Joints) shall be constructed at intervals of 1.20 metres 
and expansion joints shall generally be at intervals of 6.0 metres. In cycleways, transverse joints 
shall be constructed at intervals equal to the width of the cycleway and expansion joints at 
intervals of every 3 panels. 
 

6.13.7 Protection 

Where there is any likelihood of access by the public, barriers and lights shall be provided and 
erected at the start and end of the works in accordance with Australian Standard AS 1742. 
 

6.13.8 Cleaning Up 

All spoil shall be removed concurrently with the work of excavation and backfilling. Trimming of 
footpath areas shall be completed within seven days of the concrete being placed. An additional 
days deferment of backfilling at gateways may be permitted to avoid damage to footpaving by 
vehicular traffic. 
 
All footpath areas for the full width adjacent to constructed paving shall be trimmed by cutting or 
filling where required and all areas of loose material lightly compacted to the specified crossfalls 
and grades as shown in the Documents. 
 
On completion of kerb and gutter and subsequent backfilling/trimming of the footway, a strip of 
turf (min. 500mm wide) shall be placed adjacent to the kerb. 
 
The turfing strip shall be maintained to provide a dense cover to act as a siltation barrier during 
the Defects Liability period. 
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6.14 DRAINAGE PITS 

6.14.1 Excavation 

The foundations shall be excavated to the neat lines and formed at the required depth in 
accordance with the Drawings. All soft and yielding and other unsuitable material shall be 
removed and the bed shall be thoroughly compacted and finished to a firm smooth surface of 
uniform bearing value. If the bed is dry it shall be sprinkled with as much water as it will readily 
absorb before concrete is placed. 
 

6.14.2 Structure 

Drainage pits shall be constructed to the levels and locations indicated in the Documents.  All 
pits shall be constructed to finish flush with the design surface levels. 
 
Where drainage pits exceed 1.2 metres in depth, galvanised step irons must be installed with a 
350mm vertical spacing. Refer to Drawing No. SD41. 
 
Where drainage pits exceed 1.8 metres in depth, the pit shall be constructed of reinforced 
concrete, including the base. Refer to Drawing No. SD35, for reinforcing details for pits up to 3.0 
metres in depth. For pits greater than 3.0 metres in depth, reinforcing details are to be provided 
on the design plans and be certified by a structural Engineer.  
 
Pits shall be constructed of sufficient internal dimensions to avoid "birdsmouthing" of  pipes.  
The minimum internal dimensions of all drainage pits in Kerb and Gutter shall be 600mm x 
900mm for depths up to 1500mm and 900mm x 900mm for depths greater than 1500mm. For 
pits in Non Kerb and Gutter situations, the minimum internal dimension is 900mm x 900mm. Pit 
walls and are to be a minimum 150mm thick and shall be formed on both the inside and outside 
faces. Pit floors are to be a minimum 150mm thick. 
 
For interallotment drainage refer to Section 5.17. 
 
Precast concrete lintels of a size indicated in the Documents or as directed by the Certifying 
Authority shall be used and all grates shall be of galvanised steel. A minimum opening of 1.8 
metres shall be provided. 
 
Where pits are not part of the Kerb and Gutter, all lids must be either a Gatic style within the 
road pavement or Grate style elsewhere. In general, pits with the unsealed table drain will be a 
Grated Surface Inlet Pit (GSIP) – letter box style. 
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The use of precast concrete pits shall only be permitted within development sites. All external 
drainage pits must be cast in-situ. 
 
Subsoil drainage pipes shall be connected through the upstream pit wall and shall extend 
through any mass concrete benching so as to provide a free outlet. 
 
Where pits are constructed in sags, drainage holes shall be provided in the wall to drain the 
boxing as shown on Drawing Nos. SD30 & SD35. 
 
Inlet or outlet pipes shall be neatly finished off flush with the interior surfaces of the gullies. 
 
Drainage pits shall be benched internally with mass concrete to not less than one third of the 
outlet pipe diameter, notwithstanding that such benching may not be shown in the relevant 
Documents. 
 

6.14.3 Steel Fittings 

Steel gratings, frames and other fittings are to be to the requirements of AS 1657-1985 Ordinary 
Structural Steels - Ordinary Weldable Grades, and they shall be hot-dipped galvanised in 
accordance with AS 1650-1989 "Galvanised Coatings" AS 1650-1989. 
 
Gully grates in kerb and gutter are to be supplied with a flat skirt base. 
 
Fittings shall be to the grade and dimension shown in the Documents and/or Standard 
Drawings. 
 
Mild steel frames shall be firmly and evenly bedded and shall be placed so that the hinged 
grates can be fully opened. 
 
Gratings shall be secured by means of "J" bolts or other approved method. 
 

6.14.4 Kerb Inlets 

As shown on Drawing No. SD30, the kerb inlets for extended kerb inlet pits are to be precast 
and in accordance with an approved design. Lintels with clear opening widths as shown on the 
approved engineering drawings are to be used. Where no opening width is specified, a lintel of 
minimum 1.8 metre opening is to be used on grade and 2.4 metre opening in sag. 
 
Where pits are located on curves or bends, precast lintels shall be provided to suit the kerb radius. 
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6.15 PRECAST CONCRETE SECTIONS  
(PIT AND HEADWALLS) 

Where indicated on the Documents or where authorised by the Certifying Authority, precast 
concrete components shall be provided to the form and dimensions shown in the Documents 
and shall be constructed in the positions specified in all cases. 
 

6.16 DISH CROSSING 

Where shown on the Documents, concrete dish crossings 0.9 metres wide shall be constructed 
at intersections with integral concrete aprons as directed by the Certifying Authority.  The dish 
crossing shall have a crossfall of 40mm from lip to invert level and a minimum concrete 
thickness of 150mm.  The concrete shall be reinforced with two (2) layers of F72 reinforcing 
fabric. 
 

6.17 SPRAY CONCRETE 

Concrete lining for open drains shall be either cast-in-place concrete or sprayed concrete.  The 
minimum thickness of the concrete shall be 100mm.  Sprayed concrete lining shall not be 
permitted less than 1 metre in width.   
 
Sprayed concrete shall have a minimum cement content of 380 kg/m3 as discharged from the 
nozzle and must have a minimum compressive strength of 25 MPa at 28 days when measured 
by testing 75mm diameter cores taken from in-place sprayed concrete.  
 

6.18 PATTERN STENCILLED CONCRETE PAVEMENT FOR 
MEDIAN ISLANDS & ROUNDABOUTS 

Pattern Stencilled Pavement shall consist of a concrete base reinforced as specified, with F72 
having 25mm cover and set on approved stools laid on an approved subgrade of granular 
material.  After screeding of the concrete the specified patterned paper moulding shall be 
placed and stamped in place. 
 
The colouring shall be suppled at the application rate and method specified by the manufacturer 
to a nominal 3mm thickness. 
 
Surplus colour agent shall be removed by mechanical means.  A curing agent shall then be 
applied as required by the specific method of colour application followed by the sealer. 
 
The sealer shall be of a non-slip type suitable for public roadways.  Contraction/expansion joints 
shall be constructed where directed or show on the plan.  
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7. FLEXIBLE ROAD PAVEMENTS  

7.1 DESCRIPTION 

A formal pavement design shall be prepared by a registered N.A.T.A. laboratory based on 
sampling and testing of the subgrade materials from the site. Details of the pavement design, 
results of subgrade testing (including design California Bearing Ratio values for the subgrade) 
and design traffic loadings are to be submitted to the Certifying Authority for approval prior to 
commencement of pavement construction. 
 
The pavement materials for flexible roads shall consist of approved crushed or ripped 
sandstone and DGB 20 or other materials approved by the Certifying Authority. Alternatively the 
pavement may consist of "deep lift" asphaltic concrete laid on a bound or unbound base course.  
Asphaltic Concrete shall conform with RTA Specification 1013 - Asphalt Part K. 
 
The materials shall be spread on the subgrade or sub-base in uniform layers to provide the 
specified pavement thickness. 
 
The minimum unbound granular pavement thickness shall be 300mm, comprising of a 200mm 
thick sub-base and 100mm thick base. 
 
In Rural roads, a two coat hot bitumen seal shall be provided following the completion and 
testing of the base course. The cul-de-sac is to have a minimum of 50mm of Asphaltic 
Concrete. 
 
In all other applications, a wearing course shall be a minimum of 25mm of asphaltic concrete. 
The cul-de-sac is to have a minimum of 50mm of Asphaltic Concrete. 
 
Final AC shall only be placed after inspection and approval by the Certifying Authority. 
 
For rural road construction the base course is to be provided with a cut-back bitumen primer 
coat.  Within 24 hours the wearing surface, comprising a two coat hot bitumen seal is to be 
applied. 
 

7.2 CRUSHED OR RIPPED SANDSTONE - (SUB-BASE 
COURSE) 

All material shall be delivered from approved quarries. Any approval given to the source of 
supply of materials may be withdrawn if a significant number of samples taken from the 
pavement after compaction fail to comply with this Specification. 
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Crushed or ripped sandstone shall be either 75mm or 100mm nominal size derived from  a well 
cemented medium grained quartz sandstone free from overburden, clay seams, shale and other 
deleterious material and shall meet the following requirements. 
 

7.2.1 Material Requirements 

 Linear Shrinkage: Text Method AS1289.C.4.1 – 1977 
  Max Linear Shrinkage – 5% 

 CBR - Min 30% 

 Grading: 
 
Table 7.1 below sets out the desirable grading limits. 
 

TABLE 7.1 GRADING REQUIREMENTS FOR CRUSHED SANDSTONE 

 
Nominal Size Percentage Passing 

75.00mm 85-100 
53.00mm 75- 100 
37.50mm 65-100 
26.50mm 57-94 
19.00mm 50-88 
9.50mm 37-76 
4.75mm 27-65 
2.36mm 20-52 
1.18mm 15-42 
425,µm 10-28 
75,µm 5-17 
2,µm 0-5 

 

7.2.2 Variations 

Where the grading and linear shrinkage tests vary outside the above limits and there is 
evidence that the subject material (or material similar in composition to it) has given satisfactory 
performance under similar conditions to the construction in question, then the following 
requirements shall be applied. 
 

 % Passing 425µm  Maximum Limits 15 - 45 

 Linear Shrinkage % x % Passing 425um Maximum 160 

 Plasticity Index % x % Passing 75,µm  Maximum  200 
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CBR - Min 30% of the Min. 19mm fraction when compacted to 100% of the standard max. dry 
density to AS 1289-5.1.1- 1993 is obtained. 
 
Alternatively, a sub-base material satisfying the requirements for a class "DGS" material as 
specified in RTA QA Specification 3051 - Unbound Base and Subbase Materials for Surfaced 
Road Pavements and RTA QA Specification 3052 - Material to be Bound for Base and Subbase 
Materials for Surfaced Road Pavements, may be used subject to approval from the Certifying 
Authority. 
 
The minimum compacted thickness of the sub-base course shall be 200mm of sandstone or 
175mm of "DGS" material. 
 

7.2.3 Sampling and Testing of Materials 

The Developer shall arrange for a sample load of the proposed sandstone material from the 
approved quarry to be delivered and stored on site after approval of the source. 
 
Samples for testing shall be taken from the sample load by the Certifying Authority to assess the 
conformity with this Specification. 
 
No other deliveries of sandstone shall be made without the Certifying Authority's  approval of 
the sample load meeting the Specification requirements. 
 
Where in the opinion of the Certifying Authority any materials do not meet the requirements of 
this Specification the Developer shall, on instructions from the Certifying Authority, remove such 
materials from the site. 
 

7.3 CRUSHED ROCK (DGB 20) - (BASE COURSE) 

Crushed rock (DGB 20) shall be unbound granular material and may consist of a blend of two or 
more materials. When the primary material is deficient in fine particles, material may be added 
and blended as necessary to meet the requirements of the Specification. Material produced by 
blending shall be uniform in grading and physical characteristics. The material shall comply with 
RTA QA Specification 3051 - Unbound Base and Subbase Materials for Surfaced Road 
Pavements. 
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TABLE 7.2 MATERIAL REQUIREMENTS 

 

Test Method Description 
DGB20 
20mm 

AS1289.C6.1 Coarse Particle Size Distribution  

 % passing 53.0mm sieve - 

 % passing 37.5mm sieve - 

 % passing 26.5mm sieve 100 

 % passing 19.0mm sieve 95-100 

 % passing 6.7mm sieve 50-70 

 % passing 2.36 sieve 35-55 

AS1289.C6.2 Fine Particle Size Distribution  

 Ratios (for that portion of the material passing 2.36mm sieve)  

 A -  Pass 425 ,µm sieve (%) 35-55 

 B -  Pass 75 µm sieve  

  Pass 425 , µm sieve (%) 35-55 

 C - Below 13.5 µm  

  Pass 75 µm sieve (%) 35-60 

AS1289.C1.2 Liquid Limit (if non-plastic) – Max *20 

AS1289.C2.1 Plastic Limit (if plastic) – Max 20 

AS1289.C3.1 ** Plasticity Index – Max 6 

DMR.T114 Maximum Dry Compressive Strength of fraction passing 19mm sieve At Least 1.7MPa 

DMR.T213 Particle shape by Proportional Calliper- % Misshapen (2:1) Max 35 

DMR.T215 Minimum Aggregate Wet Strength ¢ 100KN 

DMR.T221 Dusting or falling unsoundness of slag - Max 1 particle in 12 

DMR.T215 Wet/Dry Strength  

 Variation Dry-Wet % ¢ # Max 

   Dry 35 

 
Notes (applicable to Table 7.2) 

(1)* The maximum value of the Liquid Limit may be increased to 23 for non-plastic material, provided that the 

value determined is not influenced by the presence of adverse constituents. 

(2)** After being subjected to pre-treatment comprising 5 cycles of compaction (Test Method T102) and/or to 

artificial weathering (Test Method T103), the Plasticity Index shall not increase by more than 3 from that of the 

sample prior to any pre-treatment and shall not exceed the values of at Table 7.2. For category 2(d) base 

materials the maximum plasticity index shall be 8. 

(3)¢ Based on testing of any size fraction of the sample specified by Test Method T215. The material may be 

crushed to provide sufficient quantities of material for any particular size fraction. 

(4)# For category 2(d) Class DGB 20 base materials the wet/dry strength variation shall not exceed 45%. 

(5) Material consisting of rounded river stone shall have a minimum of two fractured faces on at least 75% of the 

particular larger than 6.70mm. 
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Alternatively, where shown in the Documents, the base course material shall consist of crushed 
or ripped sandstone, either 50mm or 75mm nominal size, derived from a well cemented medium 
grained quartz sandstone free from overburden, clay seams, shale and other deleterious 
material. 
 
Crushed sandstone however, may only be used as a base course material where the wearing 
surface consists of a single coat flush seal and a minimum of 25mm of asphaltic concrete or the 
sandstone is stabilised using cement or lime as determined from test results from an approved 
soils laboratory. Refer to Section 7.4. 
 
Where stabilised crushed rock is used as the base material, it shall be spread and compacted 
within twenty-four (24) hours of delivery. 
 
The minimum compacted thickness of the base course shall be 100mm for "DGB 20" material or 
150mm for sandstone. 
 
The base course shall, adjacent to kerb and gutter and/or existing pavement, be finished to a 
level which will permit placement of the specified thickness of the wearing course. 

7.4 STABILISATION OF IN SITU AND IMPORTED 
MATERIALS 

In the construction of roads in rural areas, it may be possible to stabilise the pavement material 
to provide the required pavement. 
 
A pavement design shall be submitted to the Certifying Authority for consideration, and shall 
include details of the type and quantity of stabilising agent to be used to obtain an Unconfined 
Compressive Strength of 1.5 MPa and the proposed depth of stabilising. 
 
The minimum thickness of any stabilised pavement shall be 250mm. 
 

7.5 SHOULDERS 

(Table Drain details refer to Section 4.15).  
 
The subgrade level must extend to the invert of the table drain on both sides as per Drawing No. 
SD1. The shoulder shall consist of the road pavement subbase material with the exception of 
the top 100mm, which shall consist of either a DGB20 or  20mm nominal Crushed Shale 
material. 
 
The material shall be uniformly compacted at required moisture content and graded and 
trimmed to the designed finished levels. 
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The minimum width of the Shoulder is to be 1.2m. 
 
A Concrete Dish Drain is to be provided where the table drain exceeds 16% or is less than 1%. 
The adjacent road shoulder is to be sealed. 
 

7.6 DELIVERY 

The pavement material shall be transported from the source to the work in vehicles which are 
constructed so as to prevent the loss of material. Material shall be supplied with a moisture 
content (uniformly distributed) between the optimum moisture content and 3% below the 
optimum moisture content. 
 

7.7 BOXING AND SUBGRADE 

The formation shall be finished with a boxing for the reception of the pavement.  The boxing is 
to extend a minimum 300mm behind the nominal kerb line or 300mm outside the edge of seal in 
rural construction. 
 
The finished subgrade shall be graded parallel to the designed finished surface of the roadway 
and at a depth below grade line equal to the finished thickness of pavement.  Shoulders and/or 
footpaths shall be finished true to profile as shown in the Documents. 
 
The subgrade shall be inspected by the Certifying Authority and the placement of pavement 
material shall not commence until approval to do so has been obtained from the Certifying 
Authority and testing has been undertaken in accordance with Section 7.10. 
 
Permission to construct a stabilised subgrade shall only be given where, in the opinion of the 
Certifying Authority, the subgrade soil lends itself to this type of construction.  Results of all soil 
tests carried out on the subgrade material shall be submitted to the Certifying Authority along 
with details of the type and quantity of stabilising material to be used. 
 
At points on the road where, by reason of the design grading and the boxing, water would tend 
to accumulate, temporary provision for drainage shall be made by cutting the shoulder at 
suitable and frequent points and diverting the drainage.  Care shall be taken to prevent scour of 
any part of the construction.  All cuts for temporary drainage, unless otherwise directed to be 
retained as catch or shoulder drains, shall be restored to the satisfaction of the Certifying 
Authority prior to the placement of pavement materials.  Alternatively, with the Certifying 
Authority's permission, temporary connection may be made to the pipe drainage system, 
provided all necessary restoration is carried out under the direction of the Certifying Authority, 
and adequate filter surrounds are provided to the pipe system inlet, to intercept sediment. 
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7.8 SPREADING 

Pavement material shall be spread in uniform layers of not more than 150mm nor less than 
75mm so that after compaction the total pavement thickness is as specified. Spreading shall be 
undertaken by a method which will ensure that segregation does not occur. 
 
All pavement layers shall extend a minimum 300mm behind the kerb line or 300mm outside the 
edge of seal in rural construction. 
 
Prior to compaction, the moisture content of material, shall be adjusted to optimum moisture 
content. Where necessary, water shall be added by an approved method and shall be mixed 
uniformly with the pavement material by an approved mechanical device. If there is existing 
excess moisture in the material, it shall be dried to the specified moisture content by loosening 
and aerating. 
 
Where the compacted surface is below the specified level the defective area shall be scarified to 
the full depth of the layer, new material added as required and the area recompacted to 
required levels. 
 
Pavement material shall not be spread upon a water-logged subgrade or sub-base. If at any 
time the subgrade or sub-base material should become rutted, or mixed with the pavement 
material, the Developer shall remove the material, reshape and compact the subgrade or 
sub-base material and replace the pavement material with fresh material if required. 
 

7.9 COMPACTING AND TRIMMING 

During compaction operations the moisture content of the material of a layer or course shall be 
uniformly adjusted throughout, so as not to exceed Optimum Moisture Content or be less than 
Optimum minus 3%, or as otherwise approved. Water may be added in an approved manner to 
achieve or to maintain the required moisture content. 
 
After the moisture has been brought to the specified moisture content, it shall be compacted 
immediately with approved equipment. The compaction shall begin at the sides and progress to 
the centre, parallel with the centre line of the roadway, uniformly lapping each preceding pass 
and covering the surface completely. 
 
The surface of any compacted layer of material shall, on completion of compaction and 
immediately before preparation for the overlaying with the next layer, be of a roughened texture, 
free from compaction planes (false pavement), ridges, cracks, or loose material. All segregated 
or otherwise defective areas shall be removed to the full thickness of the layer, re-laid with new 
material and recompacted to the satisfaction of the Certifying Authority. 
 
After the first course has been completed to the specified depth and tested, the second course 
shall be uniformly spread on the prepared surface and similarly treated. The top of each course 
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shall be graded and trimmed generally to line and level and the profiles checked by the 
Certifying Authority. 
 
Variations in the compacted thickness of each course shall be in accordance with Section 1.11. 
 
Any irregularities in excess of the stated tolerances shall be corrected by loosening the 
surfaces, removing or adding pavement material as required and compacting the area to a 
uniform surface conforming to the designed cross section and grade. In no case shall quarry 
dust or other fine materials be used to build up depressions. 
 
Compaction of pavement material shall continue until there is no visible movement of the 
pavement under the proof roller as specified in Section 7.10.3. 
 

7.10 PAVEMENT TESTING 

7.10.1 General 

The Developer shall arrange and bear the cost of all pavement testing as required by this 
Section. 
 
Test results for each pavement layer shall be submitted to the Certifying Authority for approval. 
Approval to construct subsequent pavement layers may be given only after the Certifying 
Authority has reviewed the test results. 
 
The pavement compaction requirements shall be as follows: 
 
Minimum Dry Density Ratios (AS1289 5.4.1-1993): 

 Base course 98% Modified 

 Sub-base course 98% Modified 

 Subgrade 100% Standard 
 
 (a) All testing shall be carried out by a NATA registered laboratory. 
 
 (b) All testing shall be in accordance with test procedures as detailed in AS 1289 
 
 (c) CBR testing shall be carried out on a sample which has undergone four days 

soaking in the test mould. 
 
The Certifying Authority shall be notified prior to all testing and construction. 
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7.10.2 Density Testing 

Density testing shall be carried out on the basis of: 
 

 One (1) test every 50 metres of pavement, taken 1.0m from the face of kerb on 
alternate sides of pavement. 

 

7.10.3 Proof Testing 

The Developer shall make available an approved 3-wheeled self-propelled roller  
(minimum 10 tonne in accordance with Section 4.12) and shall carry out proof loading of each 
pavement layer to the satisfaction of the Certifying Authority before proceeding to the next stage 
of construction. Alternatively a single rear axle water cart with a minimum Gross weight of 10 
tonne may be permitted by the Certifying authority. 
 

7.10.4 Benkleman Beam Testing 

Benkleman Beam testing at 15m intervals per lane shall be carried out as required by the 
Certifying Authority in accordance with the requirements of ARRB Special Report number 41 at 
the top of the base course level. The maximum tolerable deflection at any point on top of the 
base course shall be as shown in Figure 20 ARRB Special Report 41, or for traffic loadings 
outside the range of Figure 20 ARRB Special Report 41, as specified by the Certifying Authority. 
 

7.11 DEFECTIVE MATERIAL 

If at any time during the progress of the work, any material supplied is found to be not in 
accordance with this Specification, the Certifying Authority will direct the Developer to remove 
the unsuitable material and replace it with satisfactory material. Previous acceptance of the 
whole or part of the material by the Certifying Authority, shall not restrict its right to direct 
removal and replacement of material subsequently found to be unsatisfactory. The Developer 
shall carry out such remedial work immediately. 
 

7.12 COMPLETED PAVEMENT SURFACE 

The completed pavement shall have a uniform, hard, monolithic surface, which shows no visible 
movement under the roller and in which the pavement particles are tightly and uniformly 
embedded in a gritty, cementitious matrix. 
 
Final sweeping of the pavement shall be carried out immediately prior to the application of 
bituminous surfacing materials. The coarse particles of the surface course shall be bared but 
not dislodged and shall be free of all slurry and/or dust which, in the opinion of the Certifying 
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Authority, may interfere with the proper adherence of the bituminous materials to the pavement 
surface. 
 
Prior to the application of the bituminous wearing course, the Developer shall maintain the 
pavement in a smooth sound condition to the satisfaction of the Certifying Authority. 
 

7.13 OPENING PAVEMENT TO TRAFFIC 

If required during the progress of the works, the Developer shall freely and without undue 
obstruction permit traffic to use the constructed pavement prior to the preparation for and the 
application of bituminous surfacing material. 
 
Where such use cannot be provided, the Developer shall construct adequate side-tracks or 
detours. 
 

7.14 MAINTENANCE 

During the construction period and throughout the duration of the Maintenance Period, 
completed pavements shall be maintained by the Developer in a clean and sound condition. 
 
In the event of any defect appearing in a pavement and whether before or after the application 
of surfacing material, the defect shall immediately be made good by the Developer. The defect 
area being scarified as required, defective material removed, fresh pavement material added 
and the area re-compacted and trimmed and surfaced to produce a pavement which conforms 
with the requirements of the Specification and which blends evenly in with adjoining 
construction, all to the satisfaction of the Certifying Authority. 
 

7.15 RESTORATION OF TRENCHES 

Upon completion of trench excavation for the installation of services and laying of ducts, all 
surplus material shall be removed from the site. 
 
All footpath areas shall be returned to the standard crossfall and any vegetation replaced. 
 
Where sewer and water crossings are to be provided in existing roads, the trenches shall be 
backfilled and compacted with a sand/cement blend 20:1 mix to subgrade level, then DGB20 to 
within 50mm of the road surface. 
 
The final 50mm shall be AC10 with an emulsion tack coat applied to both the top of the DGB 
and the sides of the trench. 
 
All openings shall be saw-cut prior to backfilling to eliminate all irregular edges. 
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8. WEARING COURSE 

8.1 GENERAL 

The placement of the wearing course shall not commence until all field tests and geotech test 
results have been successful and approval to do so has been given by the Certifying Authority. 
 
The surface of the pavement shall be in accordance with Section 7.12, swept free of loose 
stones, dust, dirt and foreign matter. 
 
All necessary precautions shall be taken to prevent bituminous materials from entering gratings 
or drainage outlets. During spraying and spreading operations, hydrant boxes, sewer manholes 
and the like shall be adequately protected with sand and shall, on completion of the work, be 
cleaned off and left in a satisfactory condition. 
 
After the completion of the placement of the wearing course, all material swept into the gutters 
and onto the footpath area is to be removed and disposed off immediately. 
 

8.2 SPRAYED BITUMINOUS SEALING 

This specification provides for the spraying of hot bitumen and the application of suitable 
precoated aggregate to an existing sealed surface or an unsealed prepared surface in a two 
coat application. All works in accordance with  RTA Specifications QC1012 - Sprayed 
Bituminous Surfacing and RTA Specification 1151 - Specification for Supply and Delivery of 
Cover Aggregate for Sprayed Bituminous Surfacing. 
 
Each application of binder shall be covered with aggregate and rolled as specified, before the 
subsequent application of binder. 
 
Unless otherwise authorised, no sealing work shall be carried out while the pavement 
temperature is less than ten degrees (10°C) in the shade, or during periods of wet weather. 
 
Where the seal adjoins an existing pavement, the second coat shall overlap that pavement by a 
minimum of 500mm. 
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8.2.1 Application Rates 

8.2.1.1 Application rate for a single coat flush seal are: 

 
Class 170 hot bitumen sprayed at 1.20 litres per square metre 10mm precoated aggregate 
spread at 1 tonne per 80 square metres. 
 
Where directed by the Certifying Authority, the flush seal shall be protected from scour by the 
application of a second seal coat 1.0-1.5 metres wide in front of the lip of the gutter and/or the 
placement of cold mix deflectors or sand bags. 
 

8.2.1.2 Application rate for a two coat flush seal are: 

 
Option 1: 20mm/10mm 

First Coat: Class 170 hot bitumen sprayed at 1.10 litres per square metre 20mm 
precoated aggregate spread at 1 tonne per 50 square metres, 

Second Coat: Class 170 hot bitumen sprayed at 1.65 litres per square metre 10mm 
precoated aggregate spread at 1 tonne per 80 square metres. 

 
or 
 
Option 2: 14mm/10mm 

First Coat: Class 170 hot bitumen sprayed at 1.10 litres per square metre 14mm 
precoated aggregate spread at 1 tonne per 60 square metres, 

 
Second Coat: Class 170 hot bitumen sprayed at 1.35 litres per square metre 10mm 

precoated aggregate spread at 1 tonne per 80 square metres. 
 

8.3 ASPHALTIC CONCRETE 

The minimum thickness of the asphaltic concrete wearing course shall be 25mm and 50mm in 
turning areas and cul-de-sacs. 
 
A 7mm primer seal or single coat seal is required under all asphalt. 
 
In new roads, the placement of the asphaltic concrete shall not be undertaken until the 
placement of all services has been completed and permission obtained from the Certifying 
Authority. 
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Supply, spreading, jointing and compaction of the asphaltic concrete shall be in accordance with 
the requirements of RTA Specification 1013 - Part K Asphalt. 
 
Any depressions or uneven areas are to be brought up to the general level of the surrounding 
seal by the application of a compacted correction course before the main AC course is laid. 
 
The asphaltic concrete wearing course shall be finished flush with any kerb and gutter and/or 
existing pavements, hydrant boxes, sewer manholes and the like. 
 
The use of a Residential Type B 'gap' graded 10mm mix shall be provided on all roads with a 
design traffic loading of 2x10^5 or less. 
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9. PAVEMENTS FOR ROUNDABOUTS AND 
CARPARKS 

9.1 ROUNDABOUTS 

The use of unbound or bound granular materials shall not be permitted for roundabout 
pavements. Roundabouts shall consist of  one of the following pavement types: 
 
a) Full Depth Asphalt Pavement 
 
Roundabouts may have pavements constructed in full depth asphalt (FDA) where the design 
traffic does not exceed 5 x 105 ESAs. Austroads Pavement Design Manual 1992 shall be used 
for thickness design. A wearing surfacing of minimum thickness 50mm SBS polymer modified 
asphalt and a bottom course of high bitumen content asphalt shall be used. 
 
Alternatively the pavement may consist of full depth asphaltic concrete on a concrete base 
dependant upon approved pavement design. 
 
The pavement design report shall include justification of the selection of asphalt modulus values 
used in the design. 
 
b) Rigid Pavement 
 
Where the design traffic exceeds 5 x 105 ESAs and where the design subgrade CBR is less 
than 6, the required pavement shall be a rigid pavement, consisting of a steel fibre reinforced 
concrete (SFRC) basecourse over a lean mix concrete sub-basecourse in accordance with the 
RTA Guide to Design and Construction of Concrete Roundabouts. The wearing surface shall be 
a minimum of 50mm AC10. Austroads Pavement Design Manual 1992 shall be used for 
thickness design. 
 

9.2 CARPARKS 

Flexible or rigid pavements are permitted for carparks.  
 
Pavements shall be constructed in accordance with Section 7. 
 
The wearing course shall only consist of Asphaltic Concrete with a minimum thickness of 50mm 
for flexible pavements. 
 
All loading zones shall be constructed in concrete or concrete segmental block paving to resist 
damage from diesel and fuel spills. Paving colours should be mottled to mask spill marks. 
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10. RIGID AND SEGMENTAL PAVEMENTS 

10.1 DESCRIPTION 

A Formal pavement design shall be prepared by a registered NATA laboratory based on 
sampling and testing of the subgrade materials from the site. Details of the pavement design, 
results of subgrade testing (including design California Bearing Ratio values for the subgrade) 
and design traffic loadings are to be submitted to the Certifying Authority for approval prior to 
commencement of pavement construction. 
 
Paving units shall be provided to areas shown in the Documents true to all grades, levels, 
curves etc as required and laid to give uniform and regular pattern and shall conform to the 
relevant Australian Standard or MA 15 "Interim Specification for Interlocking Concrete Paving 
Units", MA20 & T35 as per the Cement and Concrete Association of Australia. 
 

10.2 PAVING UNITS 

10.2.1 Concrete 

Paving units shall be 80mm thick Type A units complying with "Interim Specification for 
Interlocking Concrete Paving Units" published by the Concrete Masonry Association of Australia 
and shall have a characteristic compressive strength of 45 MPa when sampled and tested in 
accordance with MA15, MA20 & T35 as per the Cement and Concrete Association of Australia, 
unless otherwise approved by the Certifying Authority. 
 

10.2.2 Clay 

Paving units shall be 65mm thick fired Clay Pavers Class 4 and shall comply with the relevant 
Australian Standards, Paver Note One "Specifying and Laying Clay Pavers" and shall have 
round arrises to (4) four sides of the wearing surface but not exceeding (5) five mm radius. 
 

10.3 SUBGRADE 

The subgrade shall be formed at the required depth and in general shall be cut from the solid. 
However, when over cut it may be built up to the correct level by the addition of material 
approved by the Certifying Authority. All subgrades shall be thoroughly compacted to the 
requirements of Section 4.12 and finished to a firm, smooth surface of uniform bearing value. 
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Where this form of pavement abuts a flexible pavement, a subsoil drain shall be laid for the full 
width of the road pavement join. The subsoil drain shall be within the subgrade with the 
aggregate backfill finishing at the bottom of the sub-base and shall be fully under the 
rigid/segmental pavement with its trench edge aligned with the join between the two types of 
pavement. 
 
Pavement construction shall not proceed until the subgrade has been inspected and approved 
by the Certifying Authority. 
 

10.4 BASE COURSE FOR ROADS, DRIVEWAYS AND 
COMMUNITY TITLE ROADS 

The base course shall consist of concrete of a strength of 20MPa, 150mm thickness, (100mm 
for a residential driveway), and reinforced with a layer of F72 Fabric having 25mm top cover laid 
on a 100mm minimum thickness of sandstone sub-base course, (30mm sand/cement sub-base 
for a residential driveway). 
 
The base course and sub-base course shall extend to the rear face of all edge restraints, unless 
otherwise specified, and shall be inspected and approved by the Certifying Authority prior to 
commencing the placement of the sand bedding course and the laying of the units. 
 
Control joints shall be constructed at 12m maximum intervals. These joints shall be dowelled 
and have an approved expansion material separating the slabs. Dummy joints shall be provided 
at every 3m, sawcut to a depth of 25mm. 
 

10.5 EDGE RESTRAINT 

Concrete kerbs and gutters, kerbs and edge strips shall be constructed to the details shown in 
the Documents and in accordance with Section 6.12.  25mm drainage holes shall be provided at 
2m centres in the concrete edge restraints. Refer to Drawing Nos. SD15 and SD65. 
 

10.6 SURFACE DRAINAGE 

After compaction of the paving units, their upper surface shall finish sufficiently above the levels 
of adjacent surface drainage channels, edge strips or drainage inlet pits to ensure positive 
drainage from the grooves formed between adjacent units. Where this is not detailed in the 
Documents, the units shall be laid ensuring that the lower edges of chamfers finish not less than 
10mm above the lip of edge restraints. 
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10.7 BEDDING SAND 

10.7.1 Material 

Bedding sand shall be well graded angular, non-cohesive sand passing a 4.75mm sieve and 
conforming to the following grading limits: 
 

Sieve Size % Passing 
9.52mm 
4.75mm 
2.36mm 
1.18mm 
600µm 
300µm 
150µm 
75µm 

100 
95-100 
80-100 
50-85 
25-60 
10-30 
5-15 
0-10 

 
The bedding sand shall be free of deleterious soluble salts or other contaminants likely to cause 
efflorescence, or otherwise leading to reduced skid resistance.  
 
Bricklayers sand and single sized dune sands are not suitable. 
 

10.7.2 Moisture Content 

The sand shall be uniform moisture content when spread and shall be protected from rain when 
stockpiled on site prior to spreading. Moisture content shall be in the range of 4% to 8%. 
 

10.7.3 Spreading 

The bedding sand shall be spread and screeded in a loose condition to the design profile and 
levels, plus necessary surcharge to achieve a uniformly 20mm thick layer following final 
compaction of the pavement. 
 
The spread sand shall be carefully maintained in a loose condition and protected against pre-
compaction both prior to and following screeding. 
 
Any pre-compacted sand or sand left overnight shall be loosened before further paving units are 
placed. Sand shall be lightly screeded in a loose condition to the predetermined depths only 
slightly ahead of the laying of paving units. Under no circumstances shall the sand be screeded 
in advance of the laying face to an extent to which paving will not be completed on that day. 
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10.8 PLACEMENT OF PAVING UNITS 

Paving units shall be placed so that they do not come into contact with adjoining units, whilst 
maintaining correct joint alignment using a grid of stringlines. Paving units shall be laid with a 
nominal joint width of 2mm to 3mm. 
 
Should it be necessary to manipulate individual paving units to ensure correct joint alignment 
and that no paving units are in point contact with each other, a brick bolster shall be used.  
Under no circumstances shall screw drivers or other implements likely to cause edge damage to 
the paving units be used. 
 
All full units shall be laid first.  It is the contractor’s responsibility to ensure the best laying face is 
chosen when laying double-faced units. 
 
Paving units shall be blended from various packs to ensure uniform spread of colour. 
 
The first row shall be laid at a suitable angle to achieve the required orientation of paving units 
in the completed pavement.  Edge or closure units shall be neatly cut to fill gaps.  Such units 
shall consist of not less than 25% of full unit surface area.  Cutting of units to less than 25% of 
size shall be avoided by using insertions of half or three quarter batts as shown Drawing No. 
SD65. 
 
Pavers shall be laid in either 45 or 90 degree herringbone with a joint width of 2mm-3mm. 
 
All full pavers should be laid first.  Closure pavers (cut to fill gaps adjacent to edge) should then 
be laid subsequently. 
 
The finished pavement shall conform to the construction tolerances and be free draining at all 
times.  The applicable finished surface tolerance is a maximum deviation of 10mm from the 
bottom of a 3m straight edge and the level of adjacent pavers shall not differ by greater than 
2mm. 
 
To infill spaces between 25mm and 50mm wide a concrete having a 1:2:4 (cement : sand : 
coarse aggregate) mix and having a colour similar to the paving units may be used.  The 
nominal aggregate size should not exceed one third the smallest dimension of the infill space.  
For smaller spaces dry packed mortar may be used. 
 

10.9 COMPACTION OF PAVING UNITS AND JOINT 
FILLING 

A thin layer of joint filling sand should be spread evenly over the paving units prior to 
compaction to aid the movement of the compactor and minimise surface damage. 
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The paving units shall be compacted and brought to level using a high frequency, low 
amplitude, vibrating plate compactor.  The plate shall be of sufficient size to simultaneously 
cover a minimum of 12 pavers.  A suitable resilient material such as plywood (minimum 
thickness of 12mm) shall be placed between the vibrating plate and the paving units, to provide 
a cushioning effect.  (NOTE:  Direct contact of the steel plate of the compactor with the paving 
unit surfaces will weaken the edges of the paving units resulting in subsequent spalling). 
 
After this, the whole sequence of spreading and brushing in jointing sand, removing the surplus 
and vibrating with tow or three passes of the plate compactor is to be repeated.  Compaction 
shall be undertaken as soon as reasonably practicable after placing paving units, though it 
should not be performed closer than one metre from any unrestrained edge.  Compaction shall 
continue until lipping has been eliminated between adjoining paving units.  To ensure complete 
filling of the joints, both the joint filling sand and paving units shall be as dry as practicable.  
Ideally, joint filling shall be carried out prior to the completion of each day’s laying. 
 
Any paving units not complying with the acceptance criteria hereinafter described, or damaged 
during compaction, shall be immediately removed and replaced.  In the case of double-faced 
paving units, the paving units can be turned over if the alternative face meets the acceptance 
criteria.  Where possible, pavers rejected should be used as closure units or infill pieces to 
minimise wastage. 
 
The joint filling sand shall be a clean fine-graded rounded sand, free from deleterious materials 
such as clay and soluble salts or other contaminants. 
 
Approved additives are to be incorporated in the jointing sand to provide bound and pliable 
joints.  Cement additives are not to be used. 
 
The joint filling sand shall conform with the following grading. 
 

TABLE 10.1 

Sieve Size % Passing 

2.36mm 100 

1.18mm 75-95 

600 microns 50-80 

300 microns 20-45 

150 microns 5-15 

75 microns 0-5 

 

 

 

 

 

 

Under no circumstances should traffic, including construction traffic, be allowed onto the segmental 
pavement prior to the completion of the laying, cutting-in, compacting and joint filling process. 
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Where traffic volumes and/or the frequency of heavy vehicles is anticipated to be high, 
additional compaction by approved multi-wheeled pneumatic tyre road rollers may be required. 
 

10.10 PAVERS IN FOOTWAYS 

Paving units shall be provided to areas shown in Documents. 
 

10.10.1 Paving Units 

Pavers shall comply, and be laid, to the following requirements: 
 

10.10.2 Dimensions 

The pavers may be concrete or clay of rectangular shape and nominally 230mm long, 114mm 
wide and a minimum 60mm thick. 
 
The actual dimensions measured shall be such that the following tolerances are not exceeded. 
 

 ± 400mm on the length of 20 pavers 

 ± 400mm on the width of 20 pavers 

 ± 40mm on the depth of pavers 
 

10.10.3 Edge Treatment 

The pavers shall have chamfered or rounded edges on all four sides in the finished pavement 
surface.  The radius of the rounded edge, however, shall not exceed 5mm. 
 

10.10.4 Base Course And Laying 

The sub-grade shall be prepared to grades and crossfall indicated on the documents and in 
accordance with Section 10.3. 
 
A layer of 100mm thick reinforced concrete (F72) of a strength of 20 MPa shall be placed upon 
this prepared sub-grade. 
 
A layer of fine, non-adhesive sand 30mm (loose) max, shall be placed on the concrete base, 
screeded and trimmed to level and grade.  The sand shall be in accordance with Section 10.7.  
Placement, compaction and joint filling shall be in accordance with Sections 10.8 and 10.9. 
 
Damaged units shall be taken up and replaced with new units. 
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10.11 TESTING 

The pavers shall carry a certificate from a registered NATA laboratory to show the compliance 
with the following requirements: 
 

 Abrasion Resistance shall not exceed a loss of 3.0cm³ on any one 
unit when tested in accordance with the 
South Sydney City Council test method. 

 Characteristic Compressive Strength shall be a minimum value of 45 Mpa. 

 Cold Water Absorption shall not exceed 8.0%. 

 Efflorescence shall be nil. 

 Lime Pitting shall be nil. 
 
Polished Frictional Value (PFV) -shall achieve a minimum value of 45 or greater when tested in 
accordance with the South Sydney City Council test method. 
 
Slip/Skid Resistance - shall achieve a BPN of 50 or greater. 
Transverse Breaking Load - shall be a minimum value of 5.0 KN. 
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11. PRIVATE ACCESS ROADS AND RIGHT OF WAYS 
(ROW) 

11.1 GENERAL  

TABLE 11.1 

Pavement Access Type Min. 
Width Type Thickness Reinforcement Seal 

Max. 
Grade 

Residential       
A. Battle Axe 
 (Single lot) 
 
1. Within Road Reserve 3 
2. Within Property 

 
 
 
3.0m 
2.5m 

 
 
 
Concrete 
Concrete 

 
 
 
100mm 
100mm 

 
 
 
1 x F72 
1 x F72 

 
 
 
N/A 
N/A 

 
 
 
12% 
25% 
 

B. Multiple  
 (Duplex & Battle Axe) 
1. Within Road Reserve 4 
2. Within Property 

 
 
3.0m 
2.5m  

 
 
Concrete 
Concrete 
 

 
 
150mm 
150mm 

 
 
2 x  F72 
2 x  F72 

 
 
N/A 
N/A 

 
 
12% 
25% 

Industrial/Commercial       

1. Within Road Reserve 4 
2. Within Property 
 

6.0m 
6.0m 

Concrete 
Concrete 

150mm 
150mm 

2 x  F72 
2 x  F72 
 

N/A 
N/A 

8% 
16% 

Rural       
A. Battle Axe/ 
 Single Right of Way 5

1. Within Road Reserve 4 
 
 
 
 
 
2. Within Property 
 

 
 
3.5m
 

 
3.5m 
 
 
3.5m 
 
3.5m 

 

 
3.5m 
 
 
3.5m 
 

 
 
Crushed 
Rock 2 

 
Flexible 
 
 
Concrete 
 
Crushed 
Rock 2 

 
Flexible 
 
 
Concrete 
 

 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
150mm 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
150mm 

 
 
N/A 
 
 
N/A 
 
 
2 x F72 
 
N/A 
 
 
N/A 
 
 
2 x F72 

 
 
Unsealed 
 
 
Flush 
Seal 
 
N/A 
 
Unsealed 
 
 
Flush 
Seal 
 
N/A 

 
 
8% 
 
 
8% 
 
 
8% 
 
16% 
 
 
20% 
 
 

25% 

B Multiple Right Of Way 6 
 
1. Within Road Reserve 4 
 
 
 
 
 

 
 
4.5m 

 

 
4.5m 
 
 

 
 
Crushed 
Rock 2 

 
Flexible 
 
 

 
 
150mm 
 
 
Pavement 
Design 
1 x 104 

 
 
N/A 
 
 
N/A 
 
 

 
 
Unsealed 
 
 
Flush 
Seal 
 

 
 
8% 
 
 
8% 
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Pavement Access Type Min. 
Width Type Thickness Reinforcement Seal 

Max. 
Grade 

 
2. Within Property 

 
4.5m 
 
4.5m1 
 
 
 
4.5m1 

 
 
 
4.5m1 

 
Concrete 
 
Crushed 
Rock 2 

 
 
Flexible 
 
 
 
Concrete 

 
150mm 
 
150mm 
 
 
 
Pavement 
Design 
1 x 104 
 
150mm 

 
2 x F72 
 
N/A 
 
 
 
N/A 
 
 
 
2 x F72 

 
N/A 
 
Unsealed 
 
 
 
Flush 
Seal 
 
 
N/A 

 
8% 
 
16% 
 
 
 
20% 
 
 
 
25% 
 

 
 
 1Passing bays are to be provided at maximum 100m intervals or more frequently where safety 

conditions dictate (eg. lack of sight distance). 
 
 2To be used for Private access roads and Right of Ways which are to be unsealed (as outlined in the 

Consent), but where the section of access from the sealed road to the boundary line is to be Bitumen 
sealed, the pavement may be constructed without the need for a pavement design undertaken by a 
Geotech Engineer.  
This however does not absolve the Contractor from achieving required densities and satisfying proof 
rolling. 
These works are to be undertaken in accordance with the Driveway Specification – Section 1 and 5 of 
the Civil Works Specification.  

 
 3Where Kerb and Gutter does not exist, a Heavy Duty Layback is to be provided in accordance with the 

Driveway Specification of the Civil Works Specification. 
 
 4Where Kerb and Gutter does not exist, a Heavy Duty Layback (wings optional) or Pipe Crossing is to 

be provided in accordance with the Driveway Specification of the Civil Works Specification. 
 
 5Shoulder not possible due to 6.0m access handle. Table drain to be 0.75m from edge of pavement to 

the invert or adjusted to suit the width of the access handle as stipulated in the Consent. 
 
 6Shoulders to be a minimum 0.50m from edge of pavement and the table drain 0.75m from the edge of 

the shoulder to the invert or adjusted to suit the width of the access handle as stipulated in the 
Consent. 

 

TABLE 11.2  RELEVANT SECTIONS WITHIN THE DRIVEWAY SPECIFICATION. 

Description Reference 
Layback Driveway Specification – Section 2 
Concrete Driveways Driveway Specification – Section 3 
Driveways Using Pavers Driveway Specification – Section 4 
Bitumen Sealed Driveway Driveway Specification – Section 5 
Piped Vehicular Crossing Driveway Specification – Section 6 
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12. VEGETATION AND REVEGETATION 

12.1 DESCRIPTION 

This Specification provides for the preparation, fertilising, sowing, surfing, watering, mowing and 
generally caring for grasses on defined areas so as to provide a dense uniform distribution of 
the various varieties of grasses specified and the provision of street trees to Hawkesbury City 
Council's requirements. 
 

12.2 PREPARATION 

Areas to be grassed shall be ripped along the contour to a depth of 200mm prior to topsoiling to 
provide a key for the topsoil and improve infiltration of water. Following ripping, the areas shall 
be topsoiled. 
 
On steep slopes and on other areas of high erosion hazard a rough surface shall be developed. 
A fine filth shall be acceptable only on areas of low slope. 
 
Light grading may be necessary to effect the required surface profile and shall be carried out by 
the Developer if so directed. 
 
The topsoil of areas to be grassed by turfing shall be compacted with a light roller. 
 
All weeds and the roots of all noxious weeds shall be thoroughly cleared from the site. Trees 
existing on the site shall not be disturbed other than by being trimmed as directed. 
 

12.3 GRASSING BY SEEDING 

12.3.1 Grass Seed 

The seed used shall be of the best quality available, shall have good germination characteristics 
and be true to variety. The seed shall be obtained from reputable suppliers and the Developer 
shall produce satisfactory evidence to prove the compliance. 
 
Until used, any seed in the possession of the Developer shall be stored off the ground in a cool, 
dry place and shall not be stored any longer than possible before being used. 
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Reserves, footways, embankments, fill and disturbed areas 

Seed mixture for reserves, footways, embankments, fill and disturbed area shall be: 
 
a) Spring/Summer Mix 
 Lolium perenne (Perennial Rye) 60 kg/ha * 
 Cyclodon dactylon (Couch)   
 Irrigation Hulled  30 kg/ha  
 Axonotus affanus (Carpet Grass)  30 kg/ha  * 
 Trifolium (O'Connell Sub Clover)  3 kg/ha 
 Festuca Rubra (fine Fescue) 27 kg/ha  
 150 kg/ha 

 * For drought conditions substitute Tall Fescue (15 kg/ha) for Perennial Rye (7.5 
kg/ha) and Carpet Grass (7.5 kg/ha). 

 
b) Autumn/Winter Mix 
 Lolium perenne (Perennial Rye)  90 kg/ha  
 Festuca rubra (fine Fescue)  30 kg/ha 
 Agrostis tenius (Bent)  7.5 kg/ha 
 Festuca arundinacea (Demeter Fescue) 22.5 kg/ha 
 150 kg/ha 

Seed mixture for earth drainage channels 

The following mixtures of seed shall be used on inverts and batters of drainage channels and 
inlet and outlet drains shall be: 
 
a) Spring/Summer Mix 
 Lolium perenne (Perennial Rye) 60 kg/ha 
 Festuca arundinacea (Demeter Fescue) 45 kg/ha 
 Cyclodon dactylon (Couch) Irrigation Hulled 15 kg/ha 
 Axonotus affanus (Carpet Grass) 15 kg/ha 
 Trifolium Repens (White Clover) 3 kg/ha 
 Trifolium (O'Connells Sub Clover) 4.5 kg/ha 
 Echinochloa frumentacea (Japanese Millet) 7.5 kg/ha
 150 kg/ha 
 
b) Autumn/Winter Mix 
 Lolium perenne (Perennial Rye) 90 kg/ha 
 Festuca arundinacea (Demeter Fescue) 30 kg/ha 
 Puccinellia Distans (Saltol) 15 kg/ha 
 Trifolium repens (White Clover) 3 kg/ha 
 Trifolium (O'Connells Sub Clover) 4.5 kg/ha 
 Secale cereale (Ryecorn) 7.5 kg/ha 
 150 kg/ha 
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12.4 SOWING 

When the area to be sown has been brought to a condition suitable for the sowing of grass 
seed, the seeding mixture shall be proportioned in accordance with the requirements of clause 
12.3 of this Specification. 
 
After proportioning, the various quantities of seeds shall be thoroughly mixed so that each 
variety will be uniformly distributed throughout the whole. 
 
The seed mixture then shall be uniformly distributed at the prescribed rate of application per 
hectare and unless otherwise specified, the prescribed quantity per hectare of fertiliser shall be 
distributed at the same time. 
 
After sowing, the whole of the area shall be uniformly watered. The volume of water to be 
applied at the time shall be equivalent to 10mm of rain unless weather conditions dictate 
otherwise, in which case the Certifying Authority shall determine the volume of water to be 
applied. 
 
The Developer shall take care to avoid the formation of rills on the surface by a too rapid 
application of the water. 
 
Sowing shall be carried out by the method indicated in the Documents or otherwise specified. 
 

12.5 HYDROSEEDING 

When sowing is to be carried out by hydroseeding, a hydromulching machine approved by the 
Certifying Authority shall be used to mix and spray a slurry of seed mixture, fertiliser, mulch and 
water onto the area to be grassed. Sufficient mulch material shall be contained in the slurry to 
carry and stick the seed mixture and fertiliser to the prepared surface. 
 

12.6 HYDROMULCHING 

Where hydromulching is to be undertaken a heavy covering of mulch, usually hay/straw mulch 
and an anionic bitumen emulsion, is spread with the seed. 
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12.7 CONVENTIONAL SOWING AND MULCHING WITH 
BITUMEN 

When sowing is to be carried out by conventional methods the seed and fertiliser may be 
distributed uniformly by means of a mechanical seed sower to be followed by an application of 
bitumen emulsion. 
 
No area shall be sown with seed whilst it is in such a softened state due to excessive moisture 
that it cannot support the weight of the loaded bitumen sprayer. 
 
The seeds shall be covered by 5mm of soil by means of rolling or other methods acceptable to 
the Certifying Authority. 
 
As soon as practicable after the application of the water, the area shall be sprayed with bitumen 
emulsion by means of an approved power sprayer fitted with a fixed spray bar set at the 
maximum width per row. 
 
An approved solution of slow-breaking anionic bitumen emulsion and water mixed in the ratio 
1:1 shall be used for this purpose. The application rate shall be 1.0 litre per square metre for 
general work and four litres per square metre for drainage channels subject to concentrated 
water flows. 
 
In areas where it is impracticable to utilise the fixed spray bar of the sprayer, the bitumen 
emulsion may be applied by means of an approved hand spray attached to the power sprayer. 
 
Any areas deformed and/or rutted shall be repaired and resown by the Contractor, at his 
expense, to the satisfaction of the Certifying Authority. 
 
All concrete structures shall be protected from overspray with emulsion and any surfaces 
sprayed shall be cleaned to the satisfaction of the Certifying Authority. 
 

12.8 GRASSING BY TURFING 

The sods shall be of couch grass unless otherwise specified. They shall show healthy growth 
and to be of even thickness when delivered to site. The area from which the supply of grass is 
to be obtained shall be mowed before the sods are cut. 
 
The placing of the sods shall be commenced immediately the soil has been watered and 
fertilised. 
 
On completion of the laying of the sods, they shall be compacted by watering and rolling with a 
100 to 150 kg roller. Each sod shall be butted against the previously laid sod and no gaps shall 
remain between the sods after laying. 
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Sites too steep for this compaction treatment shall be covered with a locating mesh of a type 
approved by the Certifying Authority. 
 
Immediately after the sods have been rolled, approved topsoil shall be spread to a depth of 
10mm over the whole area and thoroughly watered. 
 

12.9 FERTILISERS 

The fertiliser to be used shall be an approved Nitrogen, Phosphoric Acid, Potash compound 
starter fertiliser. 
 
Unless otherwise specified, fertiliser shall be spread at the rate of 200kg/ha for footways, 
embankments and reserves and 250kg/ha for drainage channels. 
 
Where clay panning is evident or where hard packing river loams are used, then the Certifying 
Authority may direct that Gypsum be spread at the rate of 200-500kg/ha. 
 

12.10 CARE OF GRASSED AREAS 

The Developer shall regularly care for the sown and turfed areas and shall regularly maintain 
the moisture content of the ground at a level sufficient to allow, where applicable, proper 
germination of the seed to take place, to assist the rooting of the runners and generally to 
encourage the subsequent growth of the grasses. 
 
This regular care by the Developer shall be continued throughout the currency of the 
Maintenance Period. 
 
Two months after the sowing of the grass seeds and three to four weeks after laying turf, the 
Developer shall make an application of Sulphate of Ammonia at the rate of 250kg per hectare 
which shall be well watered into the soil. 
 
The Certifying Authority may direct the Developer to defer this second application of fertiliser to 
a later date if he is of the opinion that the grass growth would benefit by such deferment. If so 
directed, the Developer shall defer the application of the fertiliser until the later date nominated 
by the Certifying Authority. 
 

12.11 MOWING 

From time to time during the currency of the Maintenance Period the Developer shall mow the 
grassed area with an approved power grass mower. The height of cut shall be nominated by the 
Certifying Authority. 
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If the Certifying Authority so directs, the Developer shall mow the grass within 48 hours of being 
so directed. 
 

12.12 ESTABLISHMENT 

A uniformly distributed dense grass cover of the specified varieties of grass shall be established 
over the whole of the area specified to be grassed so as to eliminate wind and water erosion of 
the surface. 
 
The Developer shall take all steps necessary to establish the dense grass cover and will not be 
regarded as having fully discharged obligations until such time as the required dense grass 
cover has been established. 
 

12.13 MAINTENANCE 

The Developer shall maintain the grass cover established for the period of the Maintenance 
Period. 
 
If necessary, during the period of the contract, the Developer shall take all action necessary to 
re-establish areas of grass damaged or destroyed by adverse weather conditions, fire, 
floodwaters, vandalism or any other cause. 
 
The Developer shall make good any damage that may be caused to any finished surfaces, 
fences or paved areas by his plant or trucks used during the progress of the work. 
 

12.14 STREET TREES 

Where street trees are to be provided by the Developer, the species selection and planting shall 
be in accordance with Hawkesbury City Council's Tree Management Guideline and pop 13 - 
Landscaping. 
 
Street trees are to be provided as follows: 
 

 Corner Lots - 4 trees per lot 

 Single Frontage Lots - 2 trees per lot 

 Cul-de-sac or Turning Head Lots  - 1 tree per lot 
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12.15 REVEGETATION OF BUSHLAND AREAS 

Where works are undertaken within bushland, restricted development areas or other areas as 
determined by Hawkesbury City Council, revegetation shall be carried out in accordance with 
Hawkesbury City Council's requirements and guidelines. 
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13. STREET FURNITURE 

 

13.1 STREET NAME SIGNS 

Street name signs shall be provided for all new and existing roads as required, and shall be 
erected in accordance with AS 1742.5 at locations shown on the approved plans or as directed 
by the Certifying Authority. Refer to Drawing Nos. SD80 and SD81. 
 
"No Through Roads", except  those designated "Place" or "Close", shall be provided with 
200mm blades complete with the wording "NO THROUGH ROAD". 
 

13.1.1 Sign Blades 

Signs shall be manufactured from an approved marine grade high tensile strength aluminium 
extrusion, with a pointer shaped end. 
 
The length of the signs shall not be less than 500mm or more than 750mm. 
 
The profile of the blade shall be of a typical “I” beam shape. The web shall be 2.5mm minimum 
thickness and the flanges 18mm minimum width. 
 
Street name signs shall be white on blue, Class Two (2) Engineer Grade reflective and, 
depending on location, be single or double sided. 
 
The height of the blades shall be either 150mm or 200mm light gauge blades. 
 
The letters and background shall be provided on both sides of the plate.  
 

13.1.1.1 Background 

 
The background sheeting shall be 3M Blue 3275 Class 2 Engineer Grade reflective sheeting 
bonded to the prepared extruded aluminium blades by the 3M approved method to meet AS 
1906.1, applicable for a 7 year warranty. The sheeting shall extend for the full length of the 
blade and be unspliced along its length. 
 
The minimum width of background material shall be: 
 

 170mm for 200mm blades 

 126mm for 150mm blades 
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13.1.1.2 Legend 

 
Letters shall be made from 3M White 3200 Series Class 2 material and as detailed below: 

 

 150mm light gauge blade. 
 100mm high Highway Series B Font Style lettering for street names. 
 

 200mm light gauge blade. 
 100mm high Highway Series B Font Style lettering for street names with 30mm high 

Times Bold white Class 2 supplementary text upper and lower case "No Through 
Road" suitably positioned under street name. 

 

13.1.1.3 Letter Series 

 
Highway Series B Font Style lettering for street names shall be used. 
 

13.1.1.4 Abbreviations 

 
Abbreviations for road suffixes are to be the same size and font as that used for the street 
name. Standard abbreviations to the requirements of clause 6.4 of AS 1742.5 shall be used. 
 

13.1.2 Posts 

Metal posts shall be to AS 1074 galvanised with cap, 3.25m in length with 65mm nominal bore 
and 3.6mm wall thickness. 
 
The posts shall be sunk into the ground to a depth of 600mm below the existing finished 
surface. An galvanised or mild steel locking pin shall penetrate through the post within the lean 
mix concrete zone. The pin shall be 10mm diameter x 150mm long and shall be located 300mm 
from the bottom of the post. The excavation (250mm) around the post shall be rammed and 
back filled with lean-mix concrete (proportions 1 part cement to 20 parts aggregate, by volume) 
to within 50mm of the finished ground surface. If located in the verge, the remaining 50mm shall 
be backfilled and rammed with top soil or selected excavated material free from rocks, etc. The 
surface shall be levelled and neatly trimmed. 
 
When placed in a sealed surface such as concrete, pavers etc, a "Loc-Socket" or equivalent is 
to be installed prior to placing the post. 
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13.1.3 Fixing Of Blades 

The sign blades shall be fixed at right angles to the post by mild steel brackets or cast 
aluminium brackets and secured to the post by an adequate number of galvanised nuts and 
bolts. 
 
The top of the sign blade shall be at least 5mm clear from the top of the post (excluding cap). 
 
The standard height to the underside of the sign from ground level shall be between 2.5m and 
3.0m. Where two street name signs are to be carried on a single post, they should not be 
mounted on the same horizontal plane. 
 

13.2 WARNING ,REGULATORY AND OTHER SIGNS 

Warning and Regulatory and other signs such as hazard markers, directional signs etc shall be 
provided and erected in accordance with the AS 1742 and AS 1743 at locations as shown on 
the approved drawings or as directed by the Certifying Authority. 
 

13.3 PATHWAY BARRIERS, BOLLARDS AND BICYCLE RAILS 

Galvanised metal posts painted white shall be to AS 1074, with nominal bore, shape and 
dimensions complying with the relevant standard drawing. 
 
Pathway barriers shall be placed at the ends of pedestrian access ways as per Drawing No. 
SD61. 
 
Bicycle rails shall be placed at the road end of cycleways and at road intersections as per the 
Drawing No. SD61. 
 

13.4 GUIDE POSTS AND PROTECTION FENCES 

Guide posts shall be supplied and erected in accordance with AS 1742 and RTA QA 
Specification R131 - Guideposts, at locations shown on the approved plans or as directed by 
the Certifying Authority.  The guide posts shall be painted white and be fitted with retro-reflective 
delineators.   
 
Protection fences shall be erected at locations shown on the approved plans or as directed by 
the Certifying Authority. Guard Rail shall be designed and erected in accordance with RTA 
Specification R132 - Safety Barrier Systems and RTA Road Design Guide - May 1996 Section 6 
" Safety Barriers For Roads and Bridges".  
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14. MISCELLANEOUS WORKS 

 

14.1 PAVEMENT MARKINGS AND DEVICES 

A system of clear and effective pavement markings and devices is essential for the proper 
guidance and control of vehicles and pedestrians an is to be in accordance with AS 1742.2. 
 
All linemarking is to be thermoplastic and shall be provided in accordance with AS1742.2 and as 
shown on the approved plan or as directed by the Certifying Authority.. 
 
Raised pavement markers shall be provided in accordance with AS1742.2 and as shown on the 
approved plan or as directed by the Certifying Authority. The type of RPM being either Non-
retroreflective or Retroreflective will depend on the nature of the linemarking. 
 

14.2 MAINROADS 

All works on or adjacent to Main Roads shall be constructed and inspected to the requirements 
of the Road and Traffic Authority. 
 

14.3 CLEANING UP 

Prior to the final clearance of the works, all surplus material and rubbish shall be removed and 
the whole of the site left in a clean and tidy condition. Any road pavement, footpath or kerb and 
gutter damaged or destroyed during construction shall be reinstated to a condition to the 
satisfaction of the Certifying Authority. 
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15. COMPLETION OF THE WORKS 

15.1 FINAL INSPECTION 

Prior to the final inspection being undertaken, the following information is to be provided to the 
Certifying Authority: 
 

 Work-As-Executed Plans. Refer to Section 15.2. 

 All Geotech information such as density tests. 

 All other Certificates relating to the construction works or as requested by the 
Certifying Authority. Refer to Section 15.2. 

 

15.2 WORK-AS-EXECUTED PLANS 

Following the completion of engineering works in a subdivision or development, Work-As-
Executed plans are required to be prepared by a Registered Surveyor and the Consultant  and 
forwarded to the Certifying Authority prior to the Final Inspection. The Work-as-Executed plan is 
to be undertaken on a copy of the approved plan. 
 
The Work-As-Executed plans should include the following: 
 

 Certification that all works including pavement depths have been completed generally 
in accordance with the approved plans. 

 Levels taken at all pavement layers including the sub-grade. 

 Certification that all pipes and drainage structures are located within proposed 
drainage easements. 

 Certification of works on private property based on information originally submitted on 
approved plan. 

 Any departures from the approved plans. 

 Any additional work that has been undertaken. 

 Stripped and finished levels.  

 Length of lintels and pit types shown on plan and long sections. 

 Location of all service conduits. 

 Location of flushing points and subsoil drains. 

 Location of start and end of construction. 
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 Top of kerb levels shown on cross sections and kerb return details. 

 Footpath levels at boundary shown on cross sections. 

 Road centreline levels shown on long and cross sections. 

 Invert of pipes at pits and pit surface levels. 

 Certification for any structural works. 

 Location of gutter crossings. 

 Width of road and footpath at regular intervals. 

 Location and details of Permanent Marks (PM's) and State Survey Marks (SSM's). 

 Top and toe of batter levels. 

 Certification of the plan by a Registered Surveyor and Consultant where necessary, 
having the following note on every sheet: 

 
"I certify that: 

 
1. All construction has been carried out in accordance with the attached 

engineering plans and the specification and with regard to location and 
level, is as shown ticked in red ink or with variations shown in red ink 
thereon. 

 
2. All drainage works are  situated within drainage easements and/or 

reserves as shown on the Deposited Plan. 
 

3. All construction within private land has appropriate easement, right of 
way or like restriction over the whole of the structure. 

 
 

Date………………………… Signed……………………………….……………… 
  Registered Surveyor". 
 

15.3 DEFECTS LIABILITY PERIOD 

 

15.3.1 Maintenance 

It shall be the responsibility of the Developer to maintain the works until Council has released 
the final plan of subdivision.  For building works it shall be the responsibility of the Developer to 
maintain the works until final inspection of the works by the Certifying Authority or final 
clearance of the works whichever is the later. 
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15.3.2 Description 

The Defects Liability Period shall have a duration of six (6) months. 
 
At any time during the Defects Liability Period, the Certifying Authority or Council may direct the 
Developer to rectify any defects, which become evident within the constructed works. 
 

15.3.3 Subdivisions 

The Defects Liability Period shall commence from the release of the final plan of subdivision. 
 
Prior to the release of the final plan of subdivision a maintenance bond in the form of a bank 
guarantee or cash security representing 5% of the total cost of the subdivision works, with a 
minimum amount of $5,000, is to be lodged with Council. 
 

15.3.4 All Other Developments 

The Defects Liability Period shall commence from the date of the final clearance by the 
Certifying Authority. 
 
A maintenance bond shall be assessed and lodged with Council prior to the final clearance. 
 

15.4 BONDING 

15.4.1 General 

Where works cannot be carried out immediately for reasons beyond the Developer’s control, or 
where the Developer wishes to delay the works and submits good reasons therefore, the 
Council may accept a bank guarantee, together with an appropriate deed of agreement 
prepared by Council’s Solicitor, or a cash security to allow deferral of the works (particularly in 
respect to minor works).  Bonding fees and all Council costs to be met by the Developer. 
 
Bond amounts shall be provided upon request. 
 

15.4.2 A.C. Sealing 

Developers shall lodge a bond to cover the cost of the final 25mm/50mm layer of Asphaltic 
Concrete (A.C.).   
 
Works cannot commence until a minimum of 75% of the blocks are fully developed. 
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During this time the Developer is responsible for maintenance of the sealed surface. Any failure 
on his behalf may lead to call-up of all or part of the security to enable remedial works to be 
undertaken by Council.  Alternatively provide a two coat seal (14/10) in lieu of the single coat 
seal as outlined in Section 8.3. 
 

15.4.3 Path Paving 

Path paving construction shall be deferred for a period following practical completion of the 
roadworks. 
 
The option available to the Developer is to Bond the Works, by lodging an appropriate security 
with a Deed of Agreement. Works cannot commence until a minimum of 75% of the blocks are 
fully developed. 
 

15.4.4 Maintenance 

Prior to the release of the Final Plan of Subdivision, a Bank Guarantee or Cash Security,  
representing 5% of the total cost of the subdivision works, with a minimum amount of $5,000, is 
to be lodged with Council. This is to provide for the satisfactory performance of works and the 
replacement of any failed or unsatisfactory work and any repairs required, inclusive of the 
maintenance of any traffic control facilities. 
 
The bond will be held by the Council for a period of at least six (6) months from the date of 
subdivision certificate or compliance certificate for that portion of works. During this time the 
Developer is responsible for maintenance of the works. Any failure on his behalf may lead to 
call-up of all or part of the security to enable remedial works to be undertaken by Council. 
 
Upon satisfactory completion of this Maintenance period, the Bank Guarantor Cash Security, or 
any amount remaining, will be refunded to the Developer. 
 

15.5 CONTRIBUTIONS / MONETARY PAYMENT 

Contributions and/or monetary payments for certain outstanding items must be lodged prior to 
release of the subdivision certificate as detailed in the Development Consent. Council may 
accept a contribution covering the cost of minor works.  Subsequently, the work will be carried 
out by Council as soon as practical, as staff and finances permit, but no guarantee is given that 
the work will be completed prior to sale or development of the land. 
 

15.5.1 A.C. Sealing 

Developers shall lodge a cash payment to cover the cost of the final 25mm/50mm  layer of 
Asphaltic Concrete (A.C.) following installation of services by the various authorities. Such 
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payment is assessed by Council after submission of Work-As-Executed plans and is based on 
Council's current construction rates. 
 
However a two coat seal (14/10) is required in lieu of a single coat seal as outlined in Section 
8.3 to protect the pavement. 
 

15.5.2 Path Paving 

A cash contribution may be lodged as an alternative to the bonding of these works. Council will 
use the monies for the construction of paths at a later, appropriate time. 
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1. LIST OF STANDARD DRAWINGS 

The following standard drawings are referenced throughout this document.  All civil works to be 
undertaken shall be designed and constructed in accordance with these drawings. 
 
Drawing 
Number 

Description 

Road Construction, Kerb and Gutter 
  

SD1 Typical Rural Road Cross Section 
  

SD2 Typical Urban Road Cross Section 
  

SD3 Subsoil Drainage Detail 
  

SD4 Sheet 1 Standard Kerb and Gutter Profiles 

 Sheet 2 Standard Kerb and Gutter Profiles 
  

SD5 Sheet 1 Standard Dish Crossing for Kerb Returns 

 Sheet 2 Standard Dish Crossing for Kerb Returns 
  

SD6 Standard Infill Kerb and Gutter and Shoulder Works 
  

SD7 Typical Turning Areas for Rural and Residential Accessways and Cul-de-sacs (Residential) 
  

SD8 Fixing Kerb to Existing Pavement 
  

SD9 Sheet 1 Concrete Joint and Layout Details for Accessways and Thresholds 

 Sheet 2 Concrete Joint and Layout Details for Accessways and Thresholds 

 Sheet 3 Concrete Joint and Layout Details for Accessways and Thresholds 
  

SD10 Sheet 1 Wombat Crossings - 10 to 11m wide Carriageway Raised Threshold with Centre Island 

 Sheet 2 Wombat Crossings - 10 to 11m wide Carriageway Flush Threshold with Centre Island 
  

SD11 Sheet 1Wombat Crossings - 12 to 13m wide Carriageway Raised Threshold with Centre Island 

 Sheet 2 Wombat Crossings - 12 to 13m wide Carriageway Flush Threshold with Centre Island 
  

SD12 Sheet 1 Wombat Crossing- All Roads - Raised Threshold Signposting and Linemarking 
 Sheet 2 Wombat Crossing- All Roads - Flush Threshold Signposting and Linemarking 

 Sheet 3 Wombat Crossing- All Roads - Special Details 
  

SD13 Typical Speed Hump Profile - Watts Profile 
  

SD14 Typical Indented Bus Bay Detail 
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Drawing 
Number 

Description 

SD15 Sheet 1 Segmented Paving for Roads 

 Sheet 2 Segmented Paving for Roads 
 

Drainage 
  

SD30 Sheet 1 Standard Grated Gully Pit  

 Sheet 2 Standard Grated Gully Pit (Multi Grated Sag Pit) 

 Sheet 3 Standard Grated Gully Pit (Saddle Type) 
  

SD31 Standard Grated Surface Inlet Pits 
  

SD32 Standard Junction Pit Detail 
  

SD33 Sheet 1 Standard Gully Pit for Type SF Kerb 

 Sheet 2 Standard Gully Pit for Type SF Kerb 

 Sheet 3 Standard Gully Pit for Type SF Kerb 
  

SD34 Standard Flush Grated Surface Inlet Pit for Type SC Kerb 
  

SD35 Reinforced Detail for Pits 
  

SD37 Sheet 1 Concrete Headwalls for Single Pipe Culverts 

 Sheet 2 Concrete Headwalls for Double Pipe Culverts 

 Sheet 3 Concrete Headwalls for Triple Pipe Culverts 
  

SD38 Bulkhead Detail for Stormwater Drainage Trenches 
  

SD39 Kerb Roofwater Outlet Connection 
  

SD41 Standard Step Iron Detail for Stormwater Pits 
  

SD42 Concrete Cradle Support 
  

SD43 Typical Open Drainage Channel 
  

SD44 Sheet 1 Pedestrian Pathway - Overland Flow Path Type 1 

 Sheet 2 Pedestrian Pathway - Overland Flow Path Type 2 

 Sheet 3 Non-Pedestrian Overland Flow Path Type 1 

 Sheet 4 Non-Pedestrian Overland Flow Path Type 2 

 Sheet 5 Footpath Treatment for Overland Flowpaths 
  

SD45 Flood Warning Sign 
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Drawing 
Number 

Description 

Footpaths, Driveways and Private Access 
  

SD60 Vehicular Crossing for High and Low Level Access 
  

SD61 Sheet 1 Standard Footpath and Cycleway Details - Joint Detail 

 Sheet 2 Standard Footpath and Cycleway Details - Handrail Detail 

 Sheet 3 Standard Footpath and Cycleway Details - Pedestrian Pathway Barrier 
  

SD62 Standard Pram Ramp Crossing  
  

SD63 Pathway Steps 
  

SD64 Footpath Treatment for Overland Flow Pathways 
  

SD65 Sheet 1 Segmental Footpaving 
 Sheet 2 Segmental Footpavings 
  

SD66 Concrete Drive Slab Detail 
  

SD67 Pavers Driveway Detail 
  

SD68 Layback Crossing Detail 
  

SD69 Piped Vehicular Crossing 
  

SD70 Prohibited Location of Driveways 
 

Signage and Street Furniture 
  

SD80 Standard Street Sign 
  

SD81 Standard Street Sign Locations 
  

SD82 Street Tree Planting Detail 
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1. GENERAL SUBMISSION PROCEDURES AND 
REQUIREMENTS 

1.1 APPROVALS PROCESS 

In December 1997 amendments to the Environmental Planning and Assessment Act were 
passed by the NSW Parliament.  These amendments introduced two new categories of 
development into the development approvals system in New South Wales being “exempt” and 
“complying” development. 
 
“Exempt development” is minor development where there will be no need to seek any approval 
from Council, provided that certain preset standards are met. 
 
“Complying development” is routine development, which may be certified in its entirety as 
complying with predetermined standards and policies that will ensure minimum environmental 
impact.  That is to say, the traditional approval of Council will not be required and proponents 
will be able to obtain a complying development certificate either from Council or an outside 
accredited certifier in order to proceed with development. 
 
If development does not meet any of the predetermined standards, it will not constitute exempt 
or complying development and will therefore require development consent from Council. 
 
For the purposes of complying development, the certifying authority is a person authorised 
under Section 85A of the Environmental Planning and Assessment Act to issue certificates for 
complying development.  This person may be Council or an accredited certifier. 
 
An accredited certifier is a person who is accredited under Section 109T of the Environmental 
Planning and Assessment Act to certify complying development. 
 

1.2 DEFINITIONS 

 The certifying authority refers to either Council or an accredited certifier. 

 Engineer refers to the Director; Asset Services and Recreation, or his appointed 
representative. 

 Council refers to persons in Council responsible for approving development. 

 The consent authority is Council as it applies non complying development. 

 The Developer refers to the owner or a nominated person with authority to make 
decisions, usually the Project Manager. 

 The Contractor is those engaged by the Developer to carry out work for the Developer 
to Council's requirements. 

________________________________________________________________________________________________________________________DESIGN 

E–1 



PART I 
____________________________________________________________________________________ hawkesbury development control plan 

 "Approved" refers to any materials or treatments determined to be suitable by either 
the consent or certifying authority. 

 
On all subdivisions and developments the owner or developer must nominate a specific person 
to act as Project Manager for the entire project. This person must be readily available and have 
sufficient authority and ability to discuss and resolve any operational problems that occur during 
the development. 
 

1.3 PROCESS FOR THE DEVELOPER 

When a development certificate or consent has been granted the Developer should: 

 Read the certificate or consent - where you are unsure of the meaning or extent of any 
condition contact the Consent Authority or Certifying Authority and seek clarification 
(Consent No./File No. will assist in your enquiries). 

 Engage an Engineering Consultant/Project Manager - satisfy yourself that the 
consultant has the required expertise. 

 Give the Consultant a copy of the whole certificate or consent, together with any 
approved plans or other documents. 

 Let the Consultant work for you - the Certifier will have only one contact with whom 
correspondence relating to the technical aspect of the development will be exchanged. 

 The Consultant prepares the Engineering Plans - your Consultant should arrange 
survey and engineering designs that will fulfil the conditions of the certificate or 
consent. 

 Lodge the Engineering Plans and Assessment Fee together with any other 
documents/information required to satisfy the conditions of the certificate or consent - 
The Certifying Authority will check the engineering plans to ensure compliance with 
conditions of consent and other Council requirements. 

 Consultant advised of Amendments required to the Engineering Plan, and any other 
outstanding items required prior to the release of the approved engineering plans. 

 Approval of the Construction Certificate - when the Certifying Authority is satisfied that 
the engineering plans will enable work to be constructed with a minimum of field 
supervision a Construction Certificate is issued in accordance with the consent 
conditions. 

 Construction - the Consultant will engage a Contractor to carry out the works in 
accordance with the approved plans, conditions of consent and Council's Civil Works 
Specification Part 2 Construction. 

 Inspecting the Works - inspections required for road and drainage works that will 
become Council's asset shall be in accordance with Council's Civil Works 
Specification Part 2 Construction. 
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 Lodge the Works-As-Executed, together with any compliance certificates, prior to 
requesting the final inspection. 

 Final Inspection – the Certifying Authority is to be requested to inspect the works when 
the Developer believes that all works are complete. The Developer will be advised of 
any defects required to be rectified. The Certifying Authority is to be advised when all 
the defects have been rectified to carry out the final inspection. 

 Check the Conditions of Consent - ensure that all conditions of consent have been 
complied with prior to the issue of the Subdivision Certificate (Linen Plan) in the case 
of subdivisions or issue of the Occupation Certificate in other cases. 

 Lodge the Final Plan of Subdivision - Council will not accept the final plan of 
subdivision and accompanying legal documents until all conditions of consent have 
generally been complied with. 

 Release of the Final Plan of Subdivision - when all conditions have been complied 
with, including payment of all fees and contributions the documents will be prepared 
for signature. The documents will then be sent for signature and the Developer will be 
contacted when they are ready to be picked up. 

 Liability Period - the liability period shall be in accordance with Council's Civil Works 
Specification Part 2 Construction for all civil works becoming (or existing as) a Council 
asset. 

 

1.4 ENGINEERING SURVEY 

The engineering survey shall be carried out using the MGA co-ordinate reference system and 
all levels shall be on Australian Height Datum (A.H.D.).  The Engineer’s approval shall be 
obtained if another datum is to be adopted. 
 
The survey shall accurately show the existing conditions including topography, flora, fauna 
habitats, archaeological sites and existing man made features to facilitate the best possible 
design and construction of works consistent with minimum interference to the existing amenity 
of the area. 
 
Bench Marks shall be established at intervals not greater than 600 metres and are to be placed 
where they will not be disturbed. 
  

1.5 ENGINEERING DRAWINGS 

Engineering Drawings shall be submitted in quadruplicate, with an application for Construction 
Certificate and the appropriate fees, by the Consultant. Two (2) sets of approved plans will be 
returned to the Consultant with a Construction Certificate.  It is suggested that two (2) sets of 
plans be submitted for an initial check by the certifying authority, followed by the submission of 
the full four (4) sets upon completion of any amendments. 
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The preparation of engineering drawings for developments and subdivisions shall be carried out 
in accordance with Section 2 - Engineering Drawings. 
 
The civil engineering drawings will be checked by the certifying authority for compliance with 
these guidelines. It is the responsibility of the Consultant to ensure that the designs, calculations 
and specifications comply with Consent Conditions, Engineering Guidelines, relevant Australian 
Standards and other Council Codes. Approval of the drawings does not relieve the Developer 
from rectifying any errors or omissions which become evident during construction or the liability 
period. 
 

1.6 PERSONS QUALIFIED 

Engineering design plans shall be prepared to Council's standards by a person holding 
qualifications acceptable for Corporate Membership of the Institution of Engineers, Australia, 
preferably with NPER registration, or equivalent qualifications acceptable for membership of the 
Institution of Surveyors, Australia. 
 
Design plans may be accepted from other persons where appropriate experience and expertise 
is demonstrated. 
 

1.7 CONSULTATION 

The Consultant and Developer are encouraged to consult with Council and other relevant 
authorities during the preparation of design plans. 
 

1.8 INSPECTION OF WORKS 

The whole of the works that will become Council's asset, which the Developer is required to 
carry out in respect of a development shall be inspected in accordance with Council's Civil 
Works Specification Part 2 Construction. 
 

1.9 ENVIRONMENTAL AND VEGETATION PROTECTION 

The works shall be designed to minimise the adverse impacts on the environment and to 
maximise the positive benefits of the works to the environment. 
 
Council requires the preservation of trees in accordance with Council's Tree Preservation Order 
which prohibits the ringbarking, cutting down, topping, lopping or wilful destruction of trees 
except with the prior approval of Council. All trees to be retained are to be protected by paraweb 
or similar fencing, firmly staked at the dripline of the tree or a minimum of four (4) metres from 
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the trunk of the tree whichever is the greater. This fencing is to be erected prior to the 
commencement of any site works and is to be maintained in position for the duration of the 
works. The area within the dripline of the tree should not be used for the stockpiling of new or 
demolition material, nor for vehicular or pedestrian convenience or uses that would compact the 
soil in this area. 
 
Developments which contain any trees are required to provide a detailed plan of the trees to be 
retained and clearly defining any trees proposed for removal in accordance with Council's 
policies. 
 

1.10 STREET TREES 

Street trees and tree guards shall be provided in accordance with Section 6.5.8. 
 

1.11 EROSION AND SEDIMENTATION CONTROL 

All developments, where the site is disturbed, shall provide Erosion and Sedimentation Control 
in accordance with the requirements of the Department of Housing guidelines, Department of 
Land and Water Conservation, the Environmental Protection Authority and Council (refer 
Section 5). 
 
Design plans shall be in accordance with the Council's Civil Works Specification Part 2 
Construction. 
 

1.12 ENGINEERING FEES 

Engineering fees are payable to Council.  The fees and charges will be in accordance with 
those adopted in Council’s Management Plan.  
 
Where a private certifier is selected by the Developer, then its fees and charges will be 
negotiated between the two parties. 
 
The timing of payment of fees and charges to Council is detailed in Table 1.1. 
 

TABLE 1.1 ENGINEERING FEES FOR SUBDIVISIONS AND DEVELOPMENTS 

Engineering plan assessment fee Paid at lodgement of application for construction 
certificate 

Inspection Fee for Road, Drainage and other Civil 
Works 

Paid prior to commencement of works 

Bond assessment fee Paid prior to assessment of bond 
Issue of subdivision certificate fee Paid with application for subdivision certificate 
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2. ENGINEERING DESIGN DRAWINGS 

 

2.1 SCOPE 

This section of the Civil Works Specification sets out Council's general requirements for the 
preparation of Engineering Drawings. 
 

2.2 GENERAL REQUIREMENTS 

All engineering drawings are to address all relevant conditions of consent. Drawings are to be 
submitted on standard size drawing sheets, stapled and bound. 
 
Four (4) full sets of the engineering drawings are to be submitted and two (2) stamped sets will 
be returned with the Construction Certificate. 
 

2.3 PLAN CONTENT 

2.3.1 Title Blocks 

All engineering drawings submitted to Council for approval are to have a title block showing the 
following: 

 Developers Name. 

 Consultants Name, Address, Phone No. and Contact Name. 

 Drawing Number, Sheet Number and Amendment Number. 

 Schedule showing Date and Nature of Amendments. 

 Site Address, including Lot and Deposited Plan (DP) Number. 

 Council's File Reference. 

 Stage Number. 

 Drawing Title. 

 Scale with Scale Bar. 

 Signature of Authorised Person . 

 Datum Used. 

 Date of Drawing. 
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2.3.2 Title Sheet 

The location of the Development shall be identified by lot, DP, street name and suburb and by 
clearly marking the site on a Locality Plan. 
 
A layout plan shall be provided showing the layout of roads, road numbers, allotment layout 
(with lot numbers as per the approved plan of subdivision), Bench Marks (to A.H.D.) and North 
Point. The origin, nature and value of the datum used to establish the bench marks is to be 
indicated, e.g. Permanent Mark or State Survey Mark and number. Where the plan shows 
layouts for past or future stages, a bold and clearly defined stage border is to be shown. For 
small developments, where all of these details can be shown on the detail plan, the layout plan 
may be omitted. 
 
The title sheet should also include construction notes and an index of the sheets provided in the 
set of drawings. 
 

2.3.3 Road and Drainage Drawings 

Plans for Road and Drainage works shall be presented to Council generally in the following 
format: 

 Title Sheet. 

 Detail Plan(s). 

 Road Longitudinal Section(s). 

 Typical Road Cross Section(s). 

 Road Cross Sections. 

 Kerb Return Details. 

 Traffic Calming Devices, Pathways and Other Miscellaneous Road Details. 

 Drainage Catchment Plan. 

 Drainage Longitudinal Section(s). 

 Drainage Calculations. 

 Other Drainage Details. 

 Erosion and Sediment Control Plan. 

 Traffic Management Plan. 
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2.3.4 On-Site Stormwater Detention Drawings 

Engineering drawings showing on-site stormwater detention details for developments shall 
generally include the following : 

 Catchment Plan showing contours, area of site affected and area of site not collected. 

 Drainage design summary details. 

 Calculations to confirm volumes and pipe sizes, and details of any software used. 

 Detail Plan and sections (see Section 2.3.14). 

 Design Levels for top water/overflow; inverts of all drainage pits, pipelines and storage 
areas; overflow weir; centreline of orifice; surface of all drainage pits; and surfaces 
designed to detain and direct stormwater. 

 Dimensions of storage areas, drainage pits, overflow weirs, orifice size, maximum 
head, high early discharge head and depth of storage. 

 

2.3.5 Detail Plan 

Prior to any layout design all physical features that may affect construction are to be located, 
levelled and plotted on the plan. These include but shall not be limited to: 

 North point. 

 Lot details, including numbers, easements and any road widenings. 

 Existing contours extending beyond the boundary of the site for a distance sufficient to 
show any constraints. 

 Existing natural features including trees, water courses, ditches, dams, mounds, etc. - 
these details are not to be limited to the site and are to include any feature which has 
an impact on the development. 

 Rock outcrops (including cliffs, caves etc). 

 The canopy spread of individual trees 0.3m diameter and larger measured 1.0m 
above the ground unless the tree forms part of a group planting, in which case show 
the group canopy spread. 

 Watercourses, ponds, springs etc. 

 Contours generally at 0.5m intervals or as the terrain dictates. 

 Top and bottom of banks. 

 Existing constructed features including fences, kerb & gutter, pipes, pits. headwalls, 
road pavements, buildings, road furniture, etc.- these details are not to be limited to 
the site and are to include any feature which has an impact on the development. 

 Existing services including sewer, water, telephone, gas, electricity, etc., together with 
all associated pits, poles and other structures. 
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 Road centrelines showing chainages, bearings, and intersection points. Pavement and 
footpath widths. 

 Curve information including tangent point chainages, radii, arc and chord lengths, 
superelevation (if applicable). 

 Edge of pavement where no kerb is constructed. Kerb return numbers. 

 Location of proposed gutter crossings, footpaving, cycleways, pedestrian ramps and 
any required access driveways including adjustments to existing driveways. 

 Drainage pits including chainage, lintel length and pit number. Pipeline locations 
including pipe size, type and class. 

 Cut and fill areas clearly identifying depths and final levels. 

 Stormwater quality control measures. 

 Extent of proposed works. 

 Street furniture. 

 Linemarking. 
 

2.3.6 Road Long Section(s) 

Road long section(s) should include the following: 

 Road Number or Name. 

 Centreline chainage. 

 Existing centreline surface level. 

 Design centreline level (seal level). 

 Design grades. 

 Length of vertical curves. 

 Chainage and levels at grade intersection points and vertical curve tangent points. 

 Extended levels and grading to depict future works and/or match to existing roads. 

 Drainage and services conduits showing levels where they intersect the road 
centreline. 

 Where half road or shoulder construction is required, existing and design kerb 
longitudinal sections shall be shown for both sides of the road. 

 

2.3.7 Road Cross Sections 

A cross section for each centreline chainage (typically 15.0 metre intervals), with additional 
cross sections as required, should include the following: 
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 Road Number or Name. 

 Centreline chainage. 

 Existing surface levels, extending beyond any proposed batters. 

 Design surface levels. 

 Offset distances to centreline. 

 Crossfalls, batter slopes and dimensions. 

 Drainage and services as per Section 2.3.6. 
 

2.3.8 Typical Road Cross Section(s) 

The relevant typical cross sections shall be provided on each of the road long section sheets. 
Where typical cross sections are provided separately to the road cross sections, general details 
shall comply with Section 2.3.7.  The additional detail for a typical road cross section should 
include the following: 

 Road reserve width (existing and proposed). 

 Road width between face of kerbs or where no kerb is constructed pavement and 
shoulder widths. 

 Location and width of any proposed concrete footpaving or cycle paths. 

 Kerb and gutter type or table drain details. 

 Grades/slopes of pavements, footpaths and batters, with offsets to changes of grade. 

 Type and thickness of surfacing. 

 Thickness of pavement layers, using Council's minimum pavement thicknesses and a 
note advising that pavement thicknesses shall be designed in accordance with 
Section 7. 

 Traffic loading in accordance with Section 6.3.7. 
 

2.3.9 Kerb Return Details 

Plans showing kerb returns at intersections, junctions and turning heads should include the 
following: 

 Design kerb levels at tangent points, quarter points, high and low points, and wherever 
necessary to ensure accurate construction.  

 Contours for pavement design.  

 Kerb or table drain radius.  

 Long Section along top of kerb or invert of table drain.  

 Kerb return numbers.  
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 Kerb chainage and where appropriate centreline chainage. 

 Instantaneous kerb grades at tangent points. 
 
Cul-de-sac head details shall be provided generally in accordance with the abovementioned 
requirements. 
 

2.3.10 Traffic Calming Devices, Pathways and Other 
Miscellaneous Road Details 

Plans showing traffic calming devices should show design levels, design contours, signposting 
and line marking. Pathway and other miscellaneous road details should be shown clearly on 
typical sections. 
 

2.3.11 Drainage Catchment Plan 

A plan showing all internal and external catchments effecting the development and their 
breakdown into sub-catchments should include the following: 

 Road numbers or names. 

 Existing and proposed property and road boundaries. 

 All catchments / sub-catchments labelled according to the drainage calculation sheet. 

 Catchment / sub-catchment boundaries indicated by a bold line. 

 Proposed / existing contours at a suitable interval. 

 Direction of waterflow along the flow paths of the longest times of concentration. 

 Any features that may effect catchment boundaries. 

 Drainage lines and pit numbers. 

 Areas of all catchments / sub-catchments. 
 

2.3.12 Drainage Calculations 

A comprehensive drainage calculation table shall be provided complete with all hydrological and 
hydraulic data as detailed in Section 8 - Drainage Design. 
 

2.3.13 Drainage Longitudinal Section(s) 

A longitudinal section of each drainage pipeline is to be shown including the following 
information on each: 

 Chainages.  
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 Existing and design surface levels. 

 Design invert levels.  

 Drainage structures (including numbering, pit type, lintel size, headwall details).  

 Drainage line numbers.  

 Grade, diameter, class and material of each pipe section.  

 Services conduits as per Section 2.3.6. 

 Hydraulic grade lines and levels.  

 Pipe flows and capacities. 

 A blank row for the insertion of work as executed details at a later date. 
 

2.3.14 Other Drainage Details 

Details of the following are to be provided on a drainage detail plan where not shown on the 
roadworks detail plan: 
 

 Details of pipe junctions.  

 Full details, including reinforcing, of non standard structures.  

 Invert levels, surface levels and locations of all drainage structures.  

 Pipe details.  

 Pit schedule showing size, type, lintel and grate size. 
 
Where open drains are designed additional details shall be provided including the following: 

 Cross sections (usually 15.0 metre intervals).  

 Details of drop structures, energy dissipaters, etc. (plan and sectional views). 

 Lining or grassing details. 
 
Where detention basins or water quality control devices are required, full construction details 
shall be provided including the following: 

 Plan view. 

 Sectional views. 

 Details of basin wall construction (including stabilisation methods). 

 Details of outlet structures.  

 Extent of storage.  

 Maximum storage level.  
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 Extent and nature of any landscaping. 
 

2.3.15 Erosion and Sedimentation Control Plan 

A plan shall be provided showing relevant site characteristics and design criteria of erosion and 
sediment controls in accordance with the “Blue Book” (refer Section 5) and should include the 
following: 

 Locality of the site, north point and scale. 

 Existing and design contours. 

 Existing site drainage and vegetation.  

 Staging of works. 

 Limit of clearing, grading and filling.  

 Extent of works including cut/fill and roadworks. 

 Grades / slopes of site.  

 Critical natural areas (natural watercourses, swamps, cliffs, etc.). 

 Location of topsoil stockpiles, roads and all impervious surfaces.  

 Distance to nearest natural watercourse or drainage line.  

 Catchment area boundaries.  

 Sediment basin calculations. 

 Location of any fuel storage areas. 

 Erosion and sediment controls, including diversions of uncontaminated runoff. 

 Construction / revegetation notes.  

 Outline of program for maintenance of erosion and sediment controls.  

 Temporary construction exits. 

 Site rehabilitation proposals. 

 Delineation of traffic and work exclusion zones. 

 Geotechnical data to justify design parameters and assumptions. 

 Potential for saline groundwater intrusions. 
 

2.3.16 Traffic Management Plan 

A plan shall be provided showing traffic control measures for each stage of a proposed 
development and should include the following: 
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 The total area of works showing all existing adjacent features affected by traffic 
management proposals. 

 Delineation of temporary traffic paths.  

 Position of warning devices.  

 After hours traffic arrangements. 

 Instructions for the installation, operation, between stage rearrangements, and 
removal of traffic control devices. 

 Identification of the various construction stages resulting in changed provisions for 
both pedestrian and vehicular traffic. 

 A separate plan for each of these stages of construction detailing signposting, 
barricading, pavement marking, temporary works etc as necessary. 

 Any need for reduction of vehicle speed. This may be carried out through liaison with 
the local Roads and Traffic Authority (RTA) Branch or Depot and if successful the 
installation of reduced speed advisory signs. 

 Part or full road closure through liaison with Council, the RTA and the Traffic 
Committee as  appropriate. All works are to be in accordance with AS 1742.3and the 
RTA manual “Traffic Control at Work Sites”. 

 The provision of adequate lead time prior to construction to ensure that the required 
signage is available. 

 
The Traffic Management Plan may be altered at anytime, prior to or during construction by the 
certifying authority where considered necessary. 
 
No works will be permitted prior to the installation of all traffic management controls in 
accordance with the certificate and consent plan and conditions and any required modifications 
by the certifying authority. 
 

2.3.17 Site Regrading Plans 

Where the existing surface level will be raised or lowered in conjunction with subdivision or 
development works, other than nominal topsoiling, a site regrading plan shall be included with 
the Engineering Drawings. 
 
The site regrading plan shall include the following: 

 Road numbers and road names.  

 Road reserve boundaries. 

 Allotment layout, including easements and lots numbered in accordance with the final 
plan of subdivision. 

 Extent of cut/fill. 
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 Cut/fill area hatched, and hatching shown in a legend.  

 Existing and proposed or design contours, including existing and design spot levels in 
appropriate locations. 

 The location and type of all proposed retaining structures. 

 Cross sections of all regraded areas. 

 

2.4 SHEET SIZES 

Sheet sizes should not be mixed within the same drawing set and shall be limited to the 
following: 

 A1 - 841 x 594 - Road and Drainage Works 

 A2 - 594 x 420 - Road and Drainage Works, Minor Engineering Details 

 A3 - 420 x 297 - Minor Engineering Details 

 A4 - 297 x 210 - Minor Engineering Details 
 
The certifying authority will provide the required drawing size for other works following a request 
for the information from the Developer. 
 

2.5 SCALES 

The following scales are suggested for particular uses but may be varied with the approval of 
certifying authority: 
 

 Engineering Detail Plan  - 1:1000 or 1:500. 

 Longitudinal Section  - 1:1000 or 1:500  (Horizontal) 
  1:100 or 1:50  (Vertical) 

 Cross Section  - 1:100 

 Intersection Details  - 1:250, 1:200, or 1:100 

 Layout Plan  - 1:500, 1:1000, 1:2000 or 1:4000 

 Catchment Plan  - 1:500, 1:1000, 1:2000 or 1:4000 

 Locality Plan  - 1:500, 1:1000, 1:2000 or 1:4000 
 
Plan scales should be selected to allow an appropriate level of detail to be displayed in a clear 
fashion. 
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2.6 DIMENSIONS 

Linear dimensions on all engineering plans shall be in metres, with the exception of detail plans 
which may be in millimetres. Methods of dimensioning will be in accordance with the current 
Australian Standard. 
 
Chainage shall be expressed to the nearest 0.0lm, levels shall be reduced to Australian Height 
Datum (AHD) and expressed to the nearest 0.01m (except Bench Marks, PM's and SSM's 
which will be expressed to the nearest 0.00lm). 
 

2.7 ENVIRONMENTAL 

These plans shall show kerblines, drainage, sewer and any other civil infrastructure that will 
require disturbance to the natural environment. These plans shall show "NO GO AREAS" and 
proposed fencelines and types to ensure there is no disturbance outside the construction 
corridors. Other details to be included are specified in Section 3.  These details may be shown 
on the plan sheets if clarity permits, otherwise schedules should be attached to outline the 
proposed protection measures. 
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3. ENVIRONMENTAL PROTECTION 

3.1 INTRODUCTION 

Environmental protection requirements apply to the design of all engineering works which will 
disturb the soil surface, vegetation (including grasses, shrubs, trees), fauna habitat, air quality, 
noise levels, visual amenity, horticultural features, relic or material evidence of settlement, etc. 
covered by the Heritage Act 1977 or native vegetation and critical habitat under the Threatened 
Species Conservation Act 1995. 
 
It is Council policy to conserve native vegetation, flora and fauna (terrestrial and aquatic), 
minimise noise and dust to acceptable levels, minimise damage to trees and to control sediment 
runoff in all new developments.  
 

3.2 DEVELOPER RESPONSIBILITIES 

In the design of any works, the Developer and the Consultant have a responsibility to protect 
the environment.  Issues which may affect the engineering design of a subdivision or 
development are outlined below. 
 
Items of the built or natural environment which have conservation significance are protected by 
Acts of Parliament, State Environmental Planning Policies and State Regional Environmental 
Plans.  A full listing of these plans and policies is given in Chapter 1 of the Hawkesbury DCP. 
 
Where a known item or site is affected by or adjacent to a development, specific measures 
should be incorporated into the design to minimise any impacts. These must be strictly adhered 
to or severe penalties (fines or imprisonment or both) may result from action under the Heritage 
Act, the Environmental Planning and Assessment Act, and the National Parks and Wildlife Act. 
 
For the purposes of the Heritage Act a relic is any object or material evidence of settlement of 
the area which is 50 or more years old, but specifically excluding Aboriginal relics. 
 
The Developer shall ensure that the works are designed to conform to the Protection of the 
Environment Operations Act, 1997 which is administered by the Environment Protection 
Authority.  Severe penalties are imposed for contravening this legislation which deals with 
water, noise and air pollution. 
 
Drainage works shall be designed to ensure that flows and discharges are adequately 
controlled to avoid adverse impacts on downstream creek bank stability and flood behaviour, 
ecological features and property.  Also runoff from a development should be treated such that 
the pollutant load exiting the site does not exceed that for existing conditions or does not 
adversely affect downstream flora and fauna during both construction and post development 
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phases.  The incorporation of source control measures for pollutants in runoff should be 
maximised in the design of works.  The area of impervious surfaces and site disturbances 
should be minimised.  Clean runoff should be diverted around the worksite.  Works should be 
consistent with Council’s Stormwater Management Plan. 
 
Drainage channels should, where possible, be designed to mimic natural creek/streams.  The 
design should maximise the ecological, visual and recreational opportunities in a drainage 
channel with the use of low flow on the surface and inclusion of pools, riffle zones and a range 
of vegetation. 
 
The purpose of these provisions is not to restrict development unnecessarily, but to ensure that 
the environment is not adversely affected.  Environmental benefits should be achieved through 
development.  
 
There is no advantage to be gained by ignoring the above requirements and proceeding with 
designs and works which result in adverse environmental impacts.  Failure to comply with the 
provisions of the environmental legislation may result in severe penalties (fines or imprisonment 
or both). 
 

3.3 ENVIRONMENTAL PROTECTION 

The design of the subdivision or development shall take into account the following requirements 
to minimise adverse environmental impacts. 
 

3.3.1 On-Site Burning 

The Developer shall comply with all statutory requirements and ordinances that regulate the 
lighting of fires or where damage to the environment could result. Appropriate approval is to be 
obtained prior to any onsite burning. Alternative disposal methods are preferred for plant debris.  
 

3.3.2 Noise Control 

The Developer shall comply with the statutory regulations and take all practical precautions to 
minimise noise levels from the development site.  
 

3.3.3 Storage on Site 

The location of materials and equipment stored on site shall be approved by the certifying 
authority in order to prevent damage to the site and minimise hazards to persons, materials, 
equipment and the environment. 
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3.3.4 Disposal of substances 

The Developer shall properly dispose of all solids, liquids and gaseous contaminants in 
accordance with all statutory requirements. 
 

3.3.5 Stormwater Runoff 

During construction, runoff from the site shall not adversely impact on the downstream ecology 
and it may be necessary for the Developer to obtain a licence from the Environment Protection 
Authority to permit discharges from the site. 
 
Following development, both the runoff flow rate and pollutant load should be controlled to avoid 
destabilising the downstream creek bed and adversely affecting the ecology.  The peak flow 
rates of runoff from the site should be controlled so as not to exceed existing rates for all 
severity of storms.  The average annual pollutant load in runoff (suspended sediment, nutrients 
and bacteria) from the development should be controlled so as to not exceed existing levels.  If 
the receiving waters are in a poor condition, it may be necessary to achieve a reduction in the 
annual pollutant load below existing conditions.  These control works should be designed in 
accordance with the Department of Housing publication “Managing Urban Stormwater - Soils 
and Construction” and the Hawkesbury DCP. 
 

3.3.6 Dust Control 

The Developer shall comply with the statutory regulations and restrict the dust levels caused by 
the development to the recommended values.  
 

3.3.7 Transportation of Materials 

Any transportation of earth, sand, road construction material, loose debris and any loose 
materials to or from the development site shall be in a manner that will prevent the dropping of 
material on surrounding streets. The Developer shall ensure that the design of control measures 
allows for the wheels, tracks and body surface of all vehicles and plant leaving the site to be 
free of mud and that mud is not carried onto adjacent streets or other areas. 
 

3.3.8 Vegetation 

The works shall be designed to maximise the retention of native vegetation or vegetation which 
is recognised as significant in a local or regional context. 
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3.4 LANDSCAPING AND VEGETATION MANAGEMENT 

3.4.1 Landscape Policy 

Before lodging an application for subdivision or development, all aspects of the landscaping 
proposal should be investigated in order to best integrate the proposed development with the 
existing landscape and significant vegetation.  It is essential that landscaping and vegetation 
management proposals are based on a satisfactory initial site analysis including an assessment 
of the useful life of existing vegetation. Once a consent or certificate has been issued, 
landscaping opportunities will be restricted due to fixing the location of roads, lots and reserves. 
 
Aspects to be considered in the design include but are not limited to: 

 Appraisal of trees for preservation and removal of inappropriate trees. 

 Areas to be left undisturbed include wetlands, rock outcrops, rare, protected and 
significant vegetation, steep land, proposed public reserves especially semi-natural 
areas, buffer and filtration strips. 

 
Where required by the Consent, all the relevant details of the landscape design must be 
incorporated in the engineering design. The landscape design plan must be approved by the 
certifying authority prior to the issue of the Construction Certificate. 
 
Details of the Landscape Policy and the information required to be submitted under the various 
landscape categories are available from Council. 
 

3.5 BUSH FIRE PRECAUTIONS 

Careful consideration must be given to the possible bush fire hazard in the design of a 
subdivision or development.  The Developer shall follow the various recommendations of the 
Bush Fire Council and the Department of Bush Fire Services in their publication "Planning for 
Bush Fire Protection" and Council Policies. 
 
Where a subdivision abuts bushland in a bushfire prone area (as classified by Council) the 
following is required. 

 An all weather perimeter road (fire trail) of a minimum 4m trafficable width adequately 
drained, within a minimum cleared width of 6m.  

 Any perimeter road is to be located within a nominated fuel reduction zone on the site 
of the development immediately between the subdivision lots and the bushland. 

 The width of the fuel reduction zone will be determined by Council and will vary 
depending on the slope of the land, prevailing winds and adjoining flora types. Such 
fuel reduction zones will serve as a basis for fire protection. It will not be considered as 
part of the open space dedication required for the subdivision. All bush fire protection 
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measures, including perimeter roads and fuel reduction zones, shall be located on the 
site of the development requiring that protection and not on adjoining land. 

 Access to be provided to the fuel reduction zone from the local road system at regular 
intervals. 

 The Developer and/or Council may be required to identify safe building zones within a 
subdivision. 

 During and after construction sediment and erosion controls must be provided.  

 Where a potential fire hazard exists, applicants should consult with Council prior to 
final preparation of engineering plans. 

 
Subdivisions in areas historically subject to bushfires or areas likely to experience an increase 
in fire hazard arising from development shall require the provision of an alternative emergency 
vehicular access. 
 
The submission of recorded incidence of bushfires in the area and a report from a suitably 
qualified Fire Control Officer shall assist in determining whether alternative means of vehicular 
access to the subdivision is required. 
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4. EARTHWORKS 

4.1 GENERAL 

This section provides details and references to specific standards to be observed in the design 
of earthworks for development and subdivisional construction. 
 

4.2 SEDIMENT AND EROSION CONTROL 

Prior to the commencement of any works, the design shall conform to the requirements 
specified in Section 5. 
 

4.3 SITE REGRADING/CUT AND FILL 

Continuous embankments of cut or fill extending over two or more lots and/or repeated for more 
than two consecutive lots is discouraged and will generally require the provision of houses 
designed as other than slab on ground construction. 
 
All details regarding proposed lot reshaping shall be shown on the engineering plans submitted 
for approval in accordance with Section 2.3.17. 
 
Where cut and fill batters exceed 1 metre in height then a report from a qualified Geotechnical 
Engineer is required to certify the stability of the resulting slope and adequacy of the retention 
method. 
 

4.4 PRESERVATION OF EXISTING TREES AND NATIVE 
VEGETATION 

Selected trees and native vegetation communities are to be preserved to prevent the 
destruction normally caused by placement of conventional filling and by other earthworks within 
the critical root zone. 
 

4.5 EXPLOSIVES AND BLASTING 

The use of explosives and blasting will only be permitted in specific situations and must be 
carried out in accordance with the Civil Works Specification Part 2 Construction. 
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4.6 EXTENT OF FILL 

Where a lot is to be filled in isolation the toe of the batter shall merge with the existing surface a 
minimum of one metre from the adjoining property boundary within or adjoining the 
development. 
 

4.7 METHODS OF RETAINING FILL 

Fill shall be retained by either stabilised batters or retaining walls as recommended and certified 
by Geotechnical Engineers and/or approved by the certifying authority.  
 
Terracing of lots shall be regarded as filling of lots, whether in isolation or not and the requirements of 
Sections 4.3 and 4.6 shall apply. The face of the wall can be erected on the boundary subject to no 
drainage works being required as the result of filling. No part of any structure is to encroach onto 
adjoining properties. The renewal of any existing fence is the responsibility of the Developer unless a 
formal agreement has been obtained from affected land owners. 
 
Retaining walls shall have a minimum design life of 40 years, unless there is a possibility of 
future structures located such that they impose additional loads on these retaining walls, then 
the design life shall be a minimum of 80 years. The design and construction shall be certified by 
a practising Structural Engineer with NPER registration. The design shall be submitted to the 
certifying authority for approval. 
 
Retaining walls required for overland flow pathways shall be provided with adequate catch 
drains and subsurface drainage benefiting both the high and low side properties. Permission to 
enter adjacent private property must be obtained. 
 

4.8 DRAINAGE 

Filled areas shall be shaped and graded at a minimum of 0.5% to avoid ponding and to 
generally direct surface flow to the drainage system designed for that catchment.  Where 
possible filling should be graded at a minimum of 1.0%. 
 
The existing overland flow paths shall be maintained for trees which are to be retained.  Filling 
across natural drainage lines shall not allow water to back up and drown roots of upstream trees 
to be retained. The diversion of natural drainage flows away from existing trees to be retained 
shall be avoided. Where possible treatments shall be provided to maintain such existing flows 
without affecting allotments or road pavements. 
 
Provisions shall be made along the toe of the fill batters or base of retaining walls to permit the 
free passage of stormwater and subsurface water away from adjoining properties. Ponding or 
the reduction in stormwater disbursement is not permitted. Catch drains and/or interallotment 
drainage shall be provided to adequately drain such areas. 
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Adequate permanent or temporary intercept drains shall be provided to minimise stormwater 
run-on to downstream properties. 

4.9 PERMISSION TO ENTER 

Where it is proposed to fill or access is required over adjoining land, written proof of consent of 
affected landowners shall be supplied to the certifying authority prior to the issue of the 
Construction Certificate. 
 

4.10 FILLING OF DAMS 

4.10.1 General 

The following engineering details shall be submitted to the certifying authority and approved, 
before any dam can be filled in, whether in a rural or urban area. 
 
The plans must indicate: 

1. The manner of dewatering and its potential effect on downstream facilities and properties. 
2. Any information required by the Consent. 
3. The extent and type of fill. 
4. The tonnage of fill to be imported. 
 

4.11 TOPSOILING & REVEGETATION 

All disturbed areas shall be topsoiled, stabilised and revegetated in accordance with Section 
4.17 and Section 12 of the Civil Works Specification Part 2 Construction.  Details are to be 
shown on the design plans. 
 

4.12 CONTAMINATED LANDS 

Any contaminated lands shall be managed in accordance with the Contaminated Land 
Management Act and the EPA guidelines. 
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5. EROSION AND SEDIMENT CONTROL 

5.1  POLICY PURPOSE 

The purpose of this policy is to: 

 Minimise soil erosion and sedimentation resulting from site disturbing activities; 

 Promote the protection and enhancement of the natural environment and maintain 
compatibility with the built environment; and 

 Promote consistency and fairness in the application and regulation of erosion and 
sedimentation control measures. 

 
This policy applies to the following activities: 

 Any development activity requiring the approval of a certifying authority; 

 Any activity on public land, including Council activities (by or on behalf of Council); and 

 Any activity which involves disturbance of the soil surface or placement of fill on any 
allotment which will change the shape of the land. 

 
This policy does not apply to the following activities: 

 Any activity subsequent to a Crown approval or activity on Crown land; 

 Single dwellings and ancillary buildings on vegetated allotments exceeding 1 ha where 
no site disturbance is to take place within 40m of any watercourse or allotment 
boundary; and 

 Agricultural activities and land management practices on land zoned "Rural" where 
such activity is more than 40m from any watercourse or more than 5m from any 
allotment boundary. 

 

5.2 POLICY OVERVIEW 

5.2.1 Scope 

This section deals with the design of structures to control erosion and sedimentation. These 
structures may be temporary or permanent. 
 
The Contractor shall plan and carry out the whole of the works to avoid erosion and 
sedimentation of the site, surrounding areas, watercourses, waterbodies and wetlands. 
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5.2.2 Principles of Erosion and Sediment Control 

Construction activity generally requires the disturbance of the soil surface and the existing 
vegetation, exposing the construction site to erosion.  This in turns leads to sediment loss in the 
resultant runoff water. 
 
Since such soil disturbance is a necessary part of development, it is essential therefore to 
develop measures which reduce the erosion hazard of any particular construction activity.  
Having done that, runoff water which carries the sediment must be controlled, in such a way as 
to reduce the amount of that soil leaving the site.  This is achieved by: 

 Limiting the amount of site disturbance. 

 Isolating the site by diverting clean upstream “run-on” water around or separately 
through the development where possible. 

 Providing an effective major stormwater system economical in terms of operation and 
maintenance, incorporating water quality controls. 

 Retaining topsoil for effective revegetation works. 

 Controlling runoff and sediment movement at its point source rather than only at one 
final point. 

 Progressive revegetation of the site where possible during on-going construction to 
reduce the area contributing sediment. This in turn increases the efficiency and 
effectiveness of the entire sediment control system. 

 Construction of larger sediment trapping systems of a size relevant to the catchment 
of the site. 

 Filtering of the sediment in the trapped water prior to its release to the drainage 
system. 

 

5.2.3 Documentation 

All erosion and sediment control, pollution control and rehabilitation measures shall conform to 
the specifications and standards contained in “Managing Urban Stormwater - Soils and 
Construction" - 1998, NSW Department of Housing (known as the “Blue Book”). 
 
The Contractor shall prepare either an Erosion and Sediment Control Plan (ESCP) or a Soil and 
Water Management Plan (SWMP).  An ESCP is required for a development site area of less 
than 2,500 m2 while a SWMP is required for sites with an area greater than 2,500 m2. 
 
The design is to be site specific and not a generalisation of erosion control philosophy. 
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5.3 CONTROL AND MANAGEMENT PLANS 

5.3.1 Background 

The requirements for ESCPs and SWMPs are presented in detail in the Blue Book and only 
overview detail is provided in these specifications.  The plans are documents which detail the 
control measures to be implemented on a site to minimise the potential for erosion and 
sedimentation. 
 
A plan can vary from a simple statement for minor activities to complex engineering plans and 
associated documentation for major activities, and shall be submitted as part of the design plan.  
The following sections identify the minimum controls for site disturbing works. 
 
A plan is required to ensure that: 

 A strategy to manage erosion and sedimentation is considered at an early stage in the 
planning process; 

 There is minimal disturbance of the site and minimal erosion and sedimentation; 

 Erosion and sediment control measures and practices are an integral part of the initial 
site development plan; and 

 Construction activities and erosion and sediment control measures and practices are 
implemented within a co-ordinated framework. 

 

5.3.2 Contents of a Plan 

A plan shall: 

 Demonstrate an understanding of the limitations of the site and/or the watercourses 
that may affect the type of controls used; 

 Co-ordinate construction works to minimise disturbance of the site by limiting the 
extent of works and the time the disturbed area is exposed; 

 Control water from where it enters the site, through and beyond the lowest point of the 
site; 

 Minimise, and where possible prevent, sediment leaving the site; 

 Schedule the rehabilitation of the disturbed areas of the site; and 

 Detail the maintenance procedures for all of the control measures. 
 
The plan shall address all aspects of site disturbance, flow rate changes, erosion and sediment 
control and site rehabilitation for the duration of the project from initial clearing to project 
completion. If, at the project's completion, there is any area that is in an erosion-prone state, or 
permanent structures are in need of maintenance, then the plan shall be reviewed with respect 
to the additional works required. 
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A plan shall be prepared by a person with a demonstrated knowledge of soil and water 
management. 
 
The format of a plan will vary depending upon the complexity of the proposal and its potential 
environmental impact.  A plan shall incorporate the following components: 

 Plan(s); 

 Supporting information; and 

 Construction details, calculations and notations. 
 

Drawing Component 
The drawing component of a plan shall be prepared in accordance with Section 2.3.15. 
 

Supporting Information 
Supporting information shall be in the form of a brief description of the overall erosion and 
sediment control strategy.  This information may be shown on the plan or as a separate 
document, and shall include: 

 A brief description of existing conditions, such as soils, proposed works, impact on the 
site and adjacent areas; 

 Supporting geotechnical data for design parameters and assumptions; 

 A description of any areas within the site that have potential for serious erosion and/or 
sedimentation, together with their proposed management strategy and details; 

 The construction sequence over the duration of the works; 

 A brief description of the overall site rehabilitation program; 

 A maintenance strategy for all control measures, including the nomination of 
responsibility for the follow-up maintenance required on any permanent measures; 
and 

 Construction details, calculations and notations, including construction drawings and 
written specifications, shall be provided on each type of structural erosion and 
sediment control measure. 

 
Specifications for all rehabilitation and revegetation components shall be included. Where 
possible native vegetation should be used to stabilise and revegetate disturbed areas. 
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5.4 PLANNING FOR EROSION CONTROL 

Recommended steps and checklists suggested to be used in the development and 
implementation of an acceptable plan are documented below. This information should provide 
the necessary tools to gain approval of construction activities for all types of construction sites 
and developments. 
 

STEP 1: Identify Site Characteristics 
Existing: 

 Topography/contours. 

 Drainage patterns upstream and downstream of the site. 

 Site soils. 

 Sensitive areas or other areas of concern, e.g. wetlands and 

 Creeks, etc. 
 
Future: 

 Site contours.  

 Drainage system, type and location. 

 Impervious areas. 
 

STEP 2: Pre-construction Plan and Proposed Base Measures 
 Determine the construction timing and sequence.  

 Establish primary site access point(s) for construction traffic.  

 Lay out limits of clearing and construction activities.  

 Establish base protection measures including sediment barriers and stabilised 
construction entrances.  

 Establish maintenance procedures for erosion control measures. 
 

STEP 3: Measures During Construction 
 Continue establishment of the site base measures as disturbance occurs, including 

stockpile protection and sediment filters. 

 If during construction there is the likelihood of rain (summer, long-range forecasts, 
etc.) then a suitable action plan must be in place prior to the rain occurring. 

 Establish and schedule wet weather measures including the establishment of 
vegetation on exposed soils. 

 Establish maintenance procedures for erosion control measures. 
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STEP 4: Post Construction Measures 
 Maintain erosion and sediment control measures for the duration of the specified 

maintenance period. 

 An established stabilised ground cover must be in place and approval from the 
certifying authority received before removing erosion control measures. 

 

5.5 APPROVAL PROCESS 

A plan will be assessed by the certifying authority. In some cases, principally urban 
subdivisions, approval from the Environment Protection Authority under Section 19 of the Clean 
Waters Act 1970 may be required. Subdivisions in excess of 10 ha or 50 lots shall be referred to 
the NSW Environment Protection Authority in addition to any application which the certifying 
authority deems appropriate because of environmental sensitivity or community concerns. An 
unsatisfactory plan will be rejected and work will not be able to commence until the certifying 
authority approves a revised plan. 
 
Approval of a plan by the certifying authority does not relieve the Developer to ensure that 
erosion and sedimentation control measures are constructed and maintained to contain 
sediment on the site. 
 

5.6 RECOMMENDED CONTROL MEASURES 

The recommended control measures are contained in the Department of Housing Guidelines 
(Blue Book) which present the required construction dimensions, placement, nature and 
application criteria for the various control measures. 
 

5.7 GUIDELINES FOR SITE REHABILITATION AND 
LANDSCAPING 

To ensure that the landscape and scenic quality of the locality is maintained and improved, and 
to ensure that the completed development will not result in the degradation of downstream 
water quality, the following shall apply: 

 the site shall be rehabilitated with all disturbed ground stabilised; 

 on lands where shaping has finished, rehabilitation shall be completed within a 
specified time, usually 20 working days. Where final shaping has not been finished but 
works are unlikely to proceed for periods of 14 days or more, temporary revegetation 
works for erosion and sediment control shall be installed with use of mulches, annual 
grasses, sediment fences, etc; 
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 planting of native trees and shrubs utilising endemic seed collected before clearing of 
site shall be required where deemed appropriate; 

 approval shall be obtained from the Department of Land and Water Conservation prior 
to the removal or injury of any tree from: 

- land within the bed of or within 40m of the banks of any river or creek; or 

- land designated "protected land" under the Soil Conservation Act 1938. 
 

5.8 APPROPRIATE VEGETATION 

To provide quick soil surface stabilisation, either turf or a cover crop of grasses should be 
immediately established as the work progresses. The following seed types are provided as a 
guideline only and allowances should be made for the type of flow which may cause erosion. 
 
 
Type Spring/Summer Autumn/Winter 

Japanese Millet 4kg/ha - 
Couch (hulled/unhulled) 4kg/ha 4kg/ha 
Ryecorn/Barley - 30kg/ha 
Red Clover 4kg/ha 4kg/ha 
White Clover 4kg/ha 4kg/ha 
Wimmera Rye 10kg/ha - 
Perennial Rye - 10kg/ha 
Kikuyu 4kg/ha - 
 
For medium to long term site stabilisation and protection of the integrity of the surrounding 
ecology, local native trees and shrub species best suited to the Hawkesbury soils are as 
follows: 
 
Very hardy and suited to exposed sites: 
Snappy Gum Figs Narrow Leaved Apple 
Smooth Barked Apple Drooping Oak Red Bloodwood 
Silvertop Ash Yellow Bloodwood Cypress Pine 
Mountain Blue Mallee Coast Tea Tree Woody Pear 
Scribbly Gum Stringybark Dwarf Apple Myrtle 
She-Oak Bottlebrushes Kunzea 
Bracelet Honeymyrtle Paperbark Privet-Leaved Stringybark 
Bottlebrushes Coast Rosemary Round Leaf Tea Tree 
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Local native trees and shrub species best suited to  
clay soils and exposed sites and are very hardy: 
River She-Oak Cedar Wattle Lilly Pilly Belah 
Forest She Oak Lemon Scented Gum 
Grey Ironbark Tallowwood Silky Oak 
Brush Box Ribbon Gum Paddy's River Box 
Turpentine Kurrajong Drooping Bottlebrush 
Grey Gum White Cedar Swamp Oak 
Willow Gum Glory Wattle She Oak 
Westringia Silver Cassia Mudgee Wattle 
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6. ROAD DESIGN 

6.1 GENERAL 

6.1.1 Scope 

This section of the manual sets out Council's requirements for the design of roads. It is in no 
way a comprehensive design manual and it is intended to be read in conjunction with and as a 
supplement to: 

 AUSTROADS (1988) - Guide to Traffic Engineering Practice, Parts 1-14; 

 AUSTROADS (1993) - Rural Road Design, Guide to the Geometric Design of Rural 
Roads; 

 AUSTROADS (1992) - Pavement Design, A Guide to the Structural Design of Road 
Pavements; 

 ARRB, Transport Research (1995) Sealed Local Roads Manual - Guidelines to Good 
Practice for the Construction, Maintenance and Rehabilitation of Pavements; 

 AMCORD - A National Resource Document for Residential Development;  

 Department of Housing Road Manual;  and 

 Roads and Traffic Authority Road Design Guide. 
 

6.1.2 Aim 

The design and construction of a road system that provides the following: 

 a high level of safety for all users; 

 acceptable levels of amenity and protection from the impact of traffic; 

 a reasonable level of convenience for all users; and 

 economy of construction and maintenance. 
 

6.1.3 Planning Standards 

The road layout and widths shall be based on a hierarchy of street and road types (refer Table 
6.3 and Table 6.11). 
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6.2 GENERAL REQUIREMENTS - ALL ROADS 

6.2.1 Pavement Crossfall 

The normal cross-fall of pavement and shoulders on a straight alignment shall be 3%. 
 
There are many controls, particularly in urban areas which may force departures from the above 
values.  Should it be necessary to increase or decrease cross-fall, it shall remain within the 
range of 1.0% to 7.0%.  However, where the longitudinal gradient is less than 2% the minimum 
permissible crossfall shall be 2% and where the longitudinal gradient is greater than 12%, the 
maximum permissible crossfall shall be 5%. 
 

6.2.2 Vertical Curves 

Vertical curves of the form of simple parabolas shall be provided at all changes of grade 
exceeding the following: 

 Local Access and Collector 1.0% 
 Rural, Sub-arterial and Arterial 0.6% 

 
Every effort should be made to provide vertical curves as long as possible for improved 
appearance, however, surface drainage should be maintained in proximity to sag points. The 
design of vertical curves shall be in accordance with the RTA Design Guide and the following: 

 A minimum design speed of 60 km/h shall be adopted even if the horizontal alignment 
is not satisfactory for that speed. 

 The minimum length of a crest vertical curve is governed by sight distance 
requirements. 

 The desirable minimum length of a sag vertical curve is that providing minimum 
headlight sight distance and this length should be provided wherever possible. 

 The absolute minimum length of a sag vertical curve is based on the consideration of 
riding comfort and shall be such that the maximum vertical acceleration is 0.1 G. 

 In addition to the minimum length requirements mentioned above, from a 
consideration of appearance the minimum length of a vertical curve in urban areas 
shall not be less than that shown in Table 6.1. 

 
TABLE 6.1  MINIMUM VERTICAL CURVE LENGTHS 

Road Type General Minimum Curve 
Length (m) 

Minimum Curve Length at 
Road Junctions (m) 

Access Roads 25 6 
Collector Roads 35 12 
Sub-arterial/Arterial 50 20 
Industrial/Commercial 35 20 
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 The tangent point of a vertical curve in the side road should be located at, or behind, 
the kerb line of the through road. 

 Vertical curves on kerb returns must be treated in such a manner as to make 
construction practical. 

 

6.2.3 Intersections 

The design of intersections or junctions shall be in accordance with AUSTROADS -Guide to 
Traffic Engineering Practice, PART 5, Intersections at Grade and R.T.A. Road Design Guide. 
 
Intersections should generally be located so that streets intersect at right angles and at not less 
than 70°. Adequate stopping and sight distances should be provided on each of the approach 
legs of an intersection and for any horizontal or vertical curves. 
 
Turning movements shall be accommodated by using AUSTROADS Design Vehicles and 
Turning Templates as follows: 

 for turning movements involving major and medium collector streets, the "design 
semi-trailer" with turning path radius 15 metres shall be used to enable turns to be 
made in a single forward movement. 

 for turning movements involving access streets and collector streets, the Austroads 
"Design Single Unit Truck" 12.5m long with 13m turning path radius shall be used to 
enable turns to be made in a single forward movement. 

 for turning movements on access streets, the garbage collection vehicle used by 
Council. (Austroads Design Service Vehicle 8.8m long). 

 for turning movements at the head of cul-de-sac streets, sufficient area shall be 
provided for the "design single unit" truck to make a three (3) point turn. 

 

6.2.4 Roundabouts 

The design of roundabouts shall be in accordance with AUSTROADS - Guide to Traffic 
Engineering Practice, Part 6, Roundabouts and shall be approved by the Council and the Roads 
and Traffic Authority. 
 
Roundabouts are to be generally designed in accordance with the current Austroads Guide to 
Traffic Engineering Practice and the RTA document "Roundabouts Geometric Design Method" 
paying particular attention to the following requirements. 

 Adequate capacity for projected future volumes for it's design life. 

 Adequate sight distance for vehicles approaching and entering the roundabout, 
pedestrians and cyclists. 
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 Provisions for service authorities future needs. 

 Geometry to satisfy deflection and driver guidance requirements. It is preferable to 
attain deflection prior to entering the roundabout. 

 Adequate drainage. 

 Site specific designed street lighting. 

 Signposting and pavement marking. 

 The provision for pedestrians and cyclists. 

 Adequate turning paths for design vehicles specified in Section 6.2.3. 

 The provision of suitable landscaping. 
 
Roundabouts on RTA classified roads are to be designed and constructed in accordance with 
RTA requirements. RTA approval is mandatory. 
 

6.2.5 Cul-de-sac and Hammer Head Facilities 

The following minimum requirements will apply to turning facilities. 
 
a) Cul-de-sacs 

Cul-de-sacs shall be constructed with the following minimum radii. 
 

TABLE 6.2  Cul-de-Sac Minimum Radii 

  
Road Type Minimum Kerb/Pavement Radii (m) Minimum Boundary Radii (m) 

Residential 8.5 12 
Industrial/Commercial 13.5 17 
Rural 12.0 17 

 
b) Hammer Heads 
 Variations of hammer head turning facilities will be permitted where specified in the 

Consent.  Turning paths for these facilities must be submitted and approved by the 
Certifier. 

 
c) Grades and Crossfalls 
 The range of allowable grades and crossfalls are a minimum of 1% and maximum of 

6%. 
 
d) Manoeuvring 
 Manoeuvring within the turning facility shall be designed in accordance with Section 

6.2.3. 
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6.2.6 Berms 

Berms shall extend 0.3 metres in fill or in cut beyond the property boundary at the same grade 
as the footpath. 
 

6.2.7 Batters 

Batters shall be designed as stable slopes at the edge of the berm in accordance with Table 
6.3. 
 

TABLE 6.3  MAXIMUM BATTER SLOPES 

 

Batter Type Maximum Slope (V:H) 

Earth – Fill 1:3 

Earth – Cut 1:3 

Rock 1:0.25 

 
Steeper batters will only be permitted where the Certifier is satisfied that the long term stability 
of the batter will not be compromised and that the batter can be appropriately revegetated, 
stabilised and maintained. 
 
The abovementioned slopes for rock batters refer only to cut batters in solid rock with few clay 
bands.  Rock material should be certified by a qualified Geotechnical Engineer. 
 
The need for constructing retaining walls should be avoided wherever possible. Should a 
retaining wall be necessary the Developer must provide full engineering details of the proposed 
structure, including elevation, typical cross-section and structural certification. 
 

6.2.8 Cuttings 

On the top side of cuttings, where shown on the plans, catch drains shall be provided with a 
cross-sectional area not less than 0.2 square metres, side slopes not steeper than the adjacent 
road batter, and a minimum depth of 300mm over a width of at least 300mm.  The minimum 
gradient of catch drains shall be 1 in 100.  The catch drain shall be located a minimum 2.5 
metres from the edge of the cutting. 
 
Where the grade of the catch drain exceeds 5%, scour protection shall be provided. 
 
Proper outlet drains shall be provided leading to culverts and, in earth cuttings pitching of the 
outlet drain is to be provided to prevent scour. 
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The applicant may construct an embankment not less than 500mm high, 300m wide on top, with 
1:1 slopes in lieu of cutting catch drains. 
 

6.3 SPECIFIC REQUIREMENTS - URBAN ROADS 

This section details Council’s specific requirements to be followed in the design of urban roads. 
 

6.3.1 Road Alignment 

The standard road layout and alignment widths for various classifications of roads are given in 
Table 6.4  These values are to be used for new and existing roads and must not be varied 
except in the situation where existing kerblines already define a carriageway width which does 
not match those listed below. 
 

TABLE 6.4  URBAN ROAD ALIGNMENT AND WIDTHS 

 

Road Type Description Widths (m) 
  Carriage-

way 
Footway Road 

Reserve 

Residential Roads     
 major collector - major bus routes and inter 

precinct traffic 
13 3.5 20 

 medium collector - through roads serving open 
space, shops etc possible 
bus route 

11 3.5 18 

 minor collector  - through roads 8 3.5 15 

 local - cul-de-sacs and short 
through roads 

8 3.5 15 

 local access roads - less than 10 properties 6 3.5 13 

 cul-de-sacs  Refer to Table 6.10 

Industrial/Commercial 13 3.5 20 
    
 
A typical urban road cross section is shown on Standard Drawing No. SD2 
 

6.3.2 Design Speed 

Design speed is the speed applied to the design of a road's geometric elements to create and 
maintain a speed environment for 85% of drivers. 
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Generally the following design speeds should be adopted: 
 

Local Access Road 40 km/hr 
Local Road 50 km/hr 
Collector Road 60 km/hr 

 

6.3.3 Sight Distance 

Refer to the RTA Design Guide Section 2.1 
 
The Absolute Minimum sight distance is that required for a driver to observe an object on the 
road surface ahead, and to stop the vehicle before reaching the object. This sight distance shall 
be available at every point on every road and at intersections to provide sufficient distance for 
an approaching vehicle to stop before an obstruction in the roadway  using the approved design 
speed.   The appropriate value of sight distance for various vehicle speeds are presented in 
Table 6.5 
 

TABLE 6.5  ABSOLUTE MINIMUM SIGHT DISTANCES 

Design Speed (km/h) Sight Distance (m) 
40 39 
50 52 
60 68 
70 86 
80 108 

 

6.3.4 Horizontal Alignment 

Drivers react to restrictive horizontal alignment by slowing to an appropriate speed, hence the 
desired maximum design speed is maintained by deliberately designing a restrictive horizontal 
alignment. 
 
The minimum horizontal deflection angle for which a curve is needed is 1.0 degree.  Where 
possible the radii of the curve shall be maximised to reduce the necessity of centreline shift and 
widening of the carriageway. The minimum radii for various design speeds shall be in 
accordance with Table 6.6. 
 

TABLE 6.6  MINIMUM CURVE RADII 

Design Speed (km/h) Minimum Radii (m) 
40 35 
50 50 
60 90 
70 150 
80 240 
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Sight distance on curves is determined by formula, values of which are tabulated in the RTA 
Road Design Guide. 
 

6.3.5 Longitudinal Gradient 

Longitudinal grades shall generally be in accordance with Table 6.7. 
 

TABLE 6.7  MINIMUM/MAXIMUM LONGITUDINAL GRADES 

Road Type Desirable 
Minimum (%) 

Absolute 
Minimum (%) 

Desirable 
Maximum (%) 

Absolute 
Maximum (%) 

Arterial 1.0 0.7 5.0 7.0 
Sub Arterial 1.0 0.7 6.0 8.0 
Industrial 1.0 0.5 6.0 10.0 
Residential 1.0 0.5 12.0 16.0 
 
At intersections, the longitudinal grade of the side road, within 6.0 metres of the through road, 
should not exceed 5.0 %. The longitudinal grade at the head of cul-de-sacs shall be between 
1.0% and 10.0%. 
 

6.3.6 Super-Elevation 

For the majority of Council’s urban roads, the provision of super-elevation will not be 
appropriate.  However, where super-elevation is considered necessary, the design shall be 
carried out in accordance with the R.T.A. Road Design Guide adopting maximum values of 
4.0% in urban areas. 
 

6.3.7 Road Pavement 

A formal pavement design shall be prepared based on sampling and testing of the subgrade 
materials from the site by a registered N.A.T.A. laboratory. Details of the pavement design, 
results of sub-grade testing (including CBR's) shall be submitted to the certifying authority for 
approval prior to commencement of pavement construction. The Design Traffic Loadings shall 
be in accordance with Table 6.8. 
 

TABLE 6.8  DESIGN TRAFFIC LOADINGS 

Road Type Design Traffic Loading 
Local Access Road 1 x 104

Local 5 x 104

Minor Collector 2 x 105

Medium Collector 5 x 105

Major Collector 1 x 106
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Road Type Design Traffic Loading 
Commercial / Light Industrial (dead end) 2 x 106

Light Industrial (through road) 5 x 106

Heavy Industrial (dead end) 5 x 106

Heavy Industrial (through road) 1 x 107

 
The minimum pavement thickness  and wearing course appropriate for each road classification 
is detailed in Section 7. 
 

6.3.8 Kerb and Gutter 

Concrete kerb and gutter shall be provided on both sides of urban roads and shall be provided 
generally in accordance with Table 6.9 and Council's Civil Works Specification Part 2 
Construction. 
 

TABLE 6.9  Kerb And Gutter Types 

 

Road Type/Location Kerb and Gutter Type 

Local Access Roads Roll Kerb and Gutter 

Local Roads 150mm Integral Kerb and Gutter 

Minor Collector 150mm Integral Kerb and Gutter 

Other Collector 150mm Integral Kerb and Gutter 

Sub-Arterial Roads 150mm Integral Kerb and Gutter 

Arterial Roads 150mm Integral Kerb and Gutter 

Adjacent to Public Open Space 150mm Integral Kerb and Gutter 

Roundabout Kerb Returns 150mm Integral Kerb and Gutter 

Industrial/Commercial Areas 150mm Integral Kerb and Gutter 
 
For infill development, or where new kerb & gutter joins existing works, the kerb & gutter type 
shall match the existing unless otherwise specified. 
 
The desirable minimum grade of the kerb and gutter shall be 1% with an absolute minimum of 
0.5% for lengths less than 50m. 
 
Subsoil drainage shall be provided beneath kerb and gutter where specified in Section 5.18 of 
Council’s Civil Works Specification Part 2 Construction. 
 

6.3.9 Footpath Crossfall 

Footpath areas shall be sloped towards the road so that water does not drain onto adjoining 
properties. A desirable grade of 3% shall be provided. 
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6.3.10 Kerb Returns 

The general design of a kerb shall be by dividing the kerb return into quarters between tangent 
points and using two vertical curves radii for kerb returns shall generally be in accordance with 
Table 6.10. 
 

TABLE 6.10  KERB RETURN AND CUL-DE-SAC MINIMUM RADII 

 

Road Type Minimum Kerb Radii (m) Minimum Boundary Radii (m) 

Residential 8.5 12 

Industrial/Commercial 13.5 17 

 

6.3.11 Traffic Calming Devices 

The design of traffic calming devices shall be in accordance with AUSTROADS - Guide to 
Traffic Engineering Practice, Part 10, Local Area Traffic Management and shall be provided 
where specified in the Consent. 
 
Traffic control devices shall be provided to reduce travel speeds in accordance with design 
speeds generally where road geometry cannot provide this requirement. They are also used in 
conjunction with landscaping to identify road classes within the road hierarchy. 
 
Control device design should generally consider and cater for the following: 

 Design vehicle turning paths. 

 Pedestrians and cyclists. 

 Drainage. 

 Street lighting. 

 Be part of an overall scheme (Local Area Traffic Management). 

 Sight distance. 

 Signposting and pavement marking. 

 Emergency vehicles. 

 Private accesses. 

 Landscaping and streetscaping. 
 
Special consideration is to be provided for bus routes, including the use of low floor buses. 
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6.4 SPECIFIC REQUIREMENTS - RURAL ROADS 

The following requirements apply to roads identified as being within rural areas. 
 

6.4.1 Road Alignment 

Rural road alignments should conform to the specifications in Table 6.11. 
 

TABLE 6.11  MINIMUM RURAL ROAD ALIGNMENT AND WIDTHS 

 
 

Road Type 
 

Description Seal 
width 

Shoulder 
width* 

Table 
Drain 

Width** 
Road 

Reserve 

Collector potentially 1.5 km or longer 6.1 1.2 1.0 20 

Local potentially less than 1.5 km long 5.5 1.2 1.0 20 

*Note: Shoulder width includes 0.3m of unsealed pavement on each side of the seal. 

**Note: Table drain width is from the outer edge of the shoulder to invert. 

***Note: Private roads - refer to Section 6.7. 
 
Where existing trees are located within the road reserve, they must be a minimum of 1m from 
the table drain invert.  Trees located within the 1m margin must be removed. 
 
A typical rural road cross section is shown on Standard Drawing No. SD1 
 

6.4.2 Design Speed 

Rural road design speeds are as follows: 

 cul-de-sac 40/60 kph 

 other 60/80/100 kph 
 

6.4.3 Sight Distances 

Stopping sight distance should be provided at all points on the road.  The stopping distance is 
measured from an eye height of 1.2m to an object height of 0.25m, using a reaction time of 1.5 
seconds.  A minimum sight distance measured from a height of 1.2m to a height of 1.2m is 
preferable for speeds of 60 km/hr and over.  The RTA Road Design Guide provides tabulated 
stopping and site distances. 
 
The recommended sight distances are presented in Table 6.12. 
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TABLE 6.12  RURAL ROAD SITE DISTANCES (M) 

 

Travel Speed km/m Stopping Sight Distance Minimum Sight 
Distances1

40 39 NA 
50 52 NA 
60 68 180 
70 86 220 
80 108 260 

1The minimum sight distance is an intermediate distance that provides some overtaking 
opportunity on rural roads where it is impractical to achieve the full overtaking sight distance. 
 

6.4.4 Horizontal and Vertical Alignment 

The horizontal and vertical curves shall be designed to satisfy the safety and performance 
requirements as well as to confirm to the terrain and achieve a desirable aesthetic quality.  The 
design shall conform generally to the requirements of AUSTROADS – Guide to Geometric 
Design of Rural Roads. 
 

6.4.5 Longitudinal Gradient 

The longitudinal grades of rural roads shall conform to: 

 desirable minimum 1.0% 

 absolute minimum 0.5% 

 desirable maximum 12.0% 

 absolute maximum 16.0% 
 

6.4.6 Superelevation 

The maximum superelevation on a rural road shall be 7%.  The design shall generally conform 
to the RTA Road Design Guide. 
 

6.4.7 Road Pavement 

The design traffic loadings for rural roads shall be: 

 Collector road 2 x 105 

 Local road 1 x 105 
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The minimum pavement thickness  and wearing course appropriate for each road classification 
is detailed in Section 7. 
 

6.4.8 Scour Protection 

Roadside drainage and table drains shall be designed to accommodate runoff and scour 
protection shall be provided as required due to the nature of the soils, gradients and volume of 
runoff.  Protection works shall involve lined channels, turfing, rock pitching, grass seeding or 
any combination of these. 
 

6.4.9 Table Drains 

Table drains shall be aligned and graded parallel to the shoulders of the roadway and diverted 
at intervals not exceeding 150 metres or as may be shown on the plans, into culverts, side 
drains or watercourses. 
 
Where the grade of the table drain exceeds 5%, scour protection shall be provided. 
 

6.5 ANCILLARY REQUIREMENTS 

6.5.1 Signposting and Pavement Marking 

Signposting and pavement marking should generally be provided to roads, intersections, traffic 
control devices, cycleways and carparks in accordance with AS 1742.1 - 13 Manual of Uniform 
Traffic Control Devices and the RTA "Interim Guide to Signs and Markings". 
 

6.5.2 Street and Warning Signs 

Street name signs shall be provided for all new roads and shall be erected at locations shown 
on the approved plans.  Street name signs shall generally be in accordance with Section 13.1 of 
Council’s Civil Works Specification Part 2 Construction. 
 
“No Through Roads”, except those designated “Place” or “Close”, shall be provided with 200mm 
blades complete with the wording “NO THROUGH ROAD”. 
 
Regulatory signs shall be installed in locations shown on the approved plans and shall be made 
of Class 1 reflective material. 
 
Warning and/or advisory signs shall be erected at locations shown on the approved plans.  
Warning and advisory signs shall comply with AS 1742 Part 2 – “Traffic Control Devices for 
General Use” and AS 1743 – “Road Signs Specifications”. 
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6.5.3 Protective Measures 

The term "guardrail" refers to any approved type of safety barrier. 
 
Safety barrier systems shall be provided in accordance with the current RTA Road Design 
Guide or where shown on the approved engineering plans.  They shall conform to the RTA QA 
Specification R132 – Safety Barrier Systems and AS3845-1999:Road Safety Barrier Systems. 
 
Guide posts shall be erected at locations shown on the approved plans.  The guide posts shall 
be painted white and be fitted with retro-reflective delineators.  Guide posts shall comply with 
the requirements of RTA QA Specification R131 – Guideposts. 
 
The spacing and location of guide posts shall be in accordance with Cl. 3.2 of AS 1742.2. 
 

6.5.4 Service Authorities 

The Developer shall 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: 

 All Service Authority conduits have correct cover. 

 All Service Authority pits, markers etc do not require future costly adjustments to suit 
driveways, footpaths etc. 

 
It is advisable the Developer liaise with Service Authorities at any early stage of the 
development process to ensure that engineering designs are compatible with Service 
Authority's requirements. 
 

6.5.5 Temporary Turning Facilities 

Bus Routes 
When a designated bus route road is constructed in stages and the accumulated or initial length 
warrants a bus service, a temporary turning facility shall be provided at the end of the road in 
each stage. 
 
The turning facility must allow the bus to make a complete turn without the need to carry out a 
reversing manoeuvre. 
 

Residential Streets 
When there is the likelihood of a delay in the construction of a further stage of a subdivision 
which creates dead ends of minimum 90 metres in length, a temporary 2 coat sealed gravel 
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turning facility shall be provided, preferably a hammer head or a turning circle in accordance 
with this Specification. 
 

6.5.6 Parking 

Generally parking areas shall designed in accordance with best industry practice and AS 2890 
Parking Facilities. 
 
Particular attention should be made to the following design requirements. 

 Grades and crossfalls to be an absolute minimum of 1%, desirably 3% and an 
absolute maximum of 5%. 

 Drainage aspects, especially where the carpark area is used for on-site detention of 
stormwater and where pedestrian movements will be high. 

 Car space yield. 

 Circulation and aisle length. 

 Ingress and egress requirements.  
 

6.5.7 Street Lighting 

Street lighting shall be provided to all internal and perimeter subdivision or development roads 
generally in accordance with the current Integral Energy document "Design and Construction 
Standards for URD Subdivisions" or it's adopted replacement. 
 
Intersections, roundabouts and traffic control devices shall be adequately lit in accordance with 
the above requirements. 
 
Lighting of pedestrian underpasses, particularly ramp areas and overpasses/bridges where 
street lighting overspill is insufficient is required. 
 
All major collector roads shall have standard street lighting to reinforce the primary function of 
such roads. 
 
It is the Developer's responsibility to meet all costs associated with the design, supply and 
installation of the decorative street lighting fixtures in the nominated urban release areas. 
 

6.5.8 Street Tree Planting 

Generally, a tree shall be planted every seven (7) metres of road frontage.  Where required by 
the Consent, a street tree planting plan shall be included as part of the landscape report 
submitted in accordance with Council's Landscape Policy requirements and conditions of 
consent or certificate. 
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The proposed street tree species shall be approved by Council's Arborist.  Street trees planted 
by the Developer shall be maintained for 12 months following planting. The 12 month period will 
commence on receipt by Council of a letter from the approved landscape consultant advising 
that street trees have been planted in accordance with the Landscape Plan and Council's 
specification. 
 
Maintenance shall be in accordance with those practices identified in Council's Landscape 
Policy Guidelines. 
 
In lieu of street tree planting, the Developer may pay a contribution to Council in accordance 
with the fees and charges schedule in Council’s Management Plan for Council to supply, plant 
and establish the trees when housing construction is generally more than 70% complete. This 
procedure will significantly reduce the loss or damage of trees caused by builders and sub-
contractors. 
 
Developers should be aware that Council has the power to impose on the spot fines of $200 
under Section 629 of the Local Government Act for the injury, removal or destruction of trees on 
public land including road reserves. 
 

6.6 ROAD BRIDGES  

The design of structures such as bridges and retaining walls shall be carried out in accordance 
with the current relevant guidelines and standards (eg Austroads Bridge Design Code 1996) by 
a practising Civil/Structural Engineer with NPER certification. 
 
Certification from an independent Practising Civil/Structural Engineer with NPER certification will 
be required stating that the design has been carried out in accordance with the required 
guidelines and standards. Certification shall include the adequacy of the proposed formwork 
and construction methodology. Separate certification that construction has been carried out in 
accordance with the approved design will also be required. 
 
Bridges located in roadways shall be designed to convey the flood flows from the storm event 
identified in Section 8.  Where no inundation of the bridge is permitted, an appropriate afflux 
dimension shall be adopted together with a 300mm freeboard to the underside of the deck. 
 
All bridges shall be certified as capable of withstanding the inundation loadings including debris 
loading for up to the 100 year ARI storm event.  For strategic bridges, this design standard may 
be revised to less frequent storm events. 
 
Bridges which are inundated shall be designed to achieve a velocity times depth value which 
does not exceed values recommended in the Australian Rainfall and Runoff (IEAust) for vehicle 
stability in all storms up to the 100 year ARI event. 
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6.7 PRIVATE ACCESS ROADS AND RIGHT OF WAYS (ROW) 

6.7.1 General 

The requirements for accesses to private lots are shown in Table 6.13 below: 
 

TABLE 6.13  REQUIREMENTS FOR ACCESS TO PRIVATE LOTS 
Pavement 

Access Type 
Min. 

Width 
Type Thickness Reinforcement Seal 

Max. 
Grade 

Residential       
A. Battle Axe 
 (Single lot) 
 
1. Within Road Reserve 3 
2. Within Property 

 
 
 
3.0m 
2.5m 

 
 
 
Concrete 
Concrete 

 
 
 
100mm 
100mm 

 
 
 
1 x F72 
1 x F72 

 
 
 
N/A 
N/A 

 
 
 
12% 
25% 
 

B. Multiple  
 (Duplex & Battle Axe) 
 
1. Within Road Reserve 4 
2. Within Property 

 
 
 
3.0m 
2.5m  

 
 
 
Concrete  
Concrete 
 

 
 
 
150mm 
150mm 

 
 
 
2 x  F72 
2 x  F72 

 
 
 
N/A 
N/A 

 
 
 
12% 
25% 

Industrial/Commercial       

1. Within Road Reserve 4 
2. Within Property 
 

6.0m 
6.0m 

Concrete 
Concrete 

150mm 
150mm 

2 x  F72 
2 x  F72 
 

N/A 
N/A 

8% 
16% 

Rural       
A. Battle Axe/ 
 Single Right of Way 5
 
1. Within Road Reserve 4 
 
 
 
 
 
 
2. Within Property 
 

 
 
 
3.5m
 

 
3.5m 
 
 
 
3.5m 
 
3.5m 

 

 
3.5m 
 
 
 
3.5m 
 

 
 
 
Crushed 
Rock 2 

 
Flexible 
 
 
 
Concrete 
 
Crushed 
Rock 2 

 
Flexible 
 
 
 
Concrete 
 

 
 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
 
150mm 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
 
150mm 

 
 
 
N/A 
 
 
N/A 
 
 
 
2 x F72 
 
N/A 
 
 
N/A 
 
 
 
2 x F72 

 
 
 
Unsealed 
 
 
Flush 
Seal 
 
 
N/A 
 
Unsealed 
 
 
Flush 
Seal 
 
 
N/A 

 
 
 
8% 
 
 
8% 
 
 
 
8% 
 
16% 
 
 
20% 
 
 
 
25% 

B Multiple Right Of Way 6 
 
1. Within Road Reserve 4 
 
 
 
 
 
 

 
 
4.5m 

 

 
4.5m 
 
 
 

 
 
Crushed 
Rock 2 

 
Flexible 
 
 
 

 
 
150mm 
 
 
Pavement 
Design 
1 x 104 
 

 
 
N/A 
 
 
N/A 
 
 
 

 
 
Unsealed 
 
 
Flush 
Seal 
 
 

 
 
8% 
 
 
8% 
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Pavement 
Access Type 

Min. 
Width 

Type Thickness Reinforcement Seal 

Max. 
Grade 

2. Within Property 4.5m 
 
4.5m1 
 
 
 
4.5m1 

 
 
 
4.5m1 

Concrete 
 
Crushed 
Rock 2 

 
 
Flexible 
 
 
 
Concrete 

150mm 
 
150mm 
 
 
 
Pavement 
Design 
1 x 104 
 
150mm 

2 x F72 
 
N/A 
 
 
 
N/A 
 
 
 
2 x F72 

N/A 
 
Unsealed 
 
 
 
Flush 
Seal 
 
 
N/A 

8% 
 
16% 
 
 
 
20% 
 
 
 
25% 
 

 

1Passing bays are to be provided at maximum 100m intervals or more frequently where safety 
conditions dictate (eg. lack of sight distance). 
 
2 To be used for Private access roads and Right of Ways which are to be unsealed (as outlined in 
the Consent), but where the section of access from the sealed road to the boundary line is to be 
Bitumen sealed, the pavement may be constructed without the need for a pavement design 
undertaken by a Geotech Engineer. 
 This however, does not absolve the Contractor from achieving required densities and satisfying 
proof rolling. 
These works are to be undertaken in accordance with the Driveway Specification- Section 1 & 5 
of the Civil Works Specification.  
  
3 Where Kerb and Gutter does not exist, a Heavy Duty Layback is to be provided in accordance 
with the Driveway Specification of the Civil Works Specification. 
 
4 Where Kerb and Gutter does not exist, a Heavy Duty Layback (wings optional) or Pipe Crossing 
is to be provided in accordance with the Driveway Specification of the Civil Works Specification.   
 
5 Shoulder not possible due to 6.0m access handle.  Table drain to be 0.75m from edge of 
pavement to the invert or adjusted to suit the width of the access handle as stipulated in the 
Consent. 
 
6 Shoulders to be a minimum 0.50m from edge of pavement and the table drain 0.75m from the 
edge of the shoulder to the invert or adjusted to suit the width of the access handle as stipulated 
in the Consent. 

 
TABLE 6.14 

RELEVANT SECTIONS WITHIN THE DRIVEWAY SPECIFICATION 

 

Description Reference 
Layback Driveway Specification – Section 2 
Concrete Driveways Driveway Specification – Section 3 
Driveways Using Pavers Driveway Specification – Section 4 
Bitumen Sealed Driveway Driveway Specification – Section 5 
Piped Vehicular Crossing Driveway Specification – Section 6 
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6.8 CONCRETE PAVING, FOOTPATHS AND CYCLEWAYS 

6.8.1 Pathways 

Concrete pathways shall be provided where required by the Consent.  Such pathways are 
generally used to link common destinations, schools, shops and as overland flow paths. 
 
The following shall apply when designing pathways. 
 

6.8.1.1 Path Paving 

 A minimum width of 1.2m generally parallel to the kerb and property line positioned 
0.6m from the property line. 

 A desirable crossfall of 3% for pathways located on the nature strip. 

 Expansion joints of bitumen impregnated jointing material shall be provided at 
intervals not exceeding 6m with dummy joints provided every 1.2m. 

 Have a minimum grade of 0.5% and maximum grade of 25%. 

 Where grades exceed 16% pause platforms shall be provided. 
 

6.8.1.2 Overland Flow Paths 

 Pathways between properties that generally link roads with other roads or 
developments shall be a minimum of 2.5m wide with a minimum crossfall of 2% 

 Overland flow paths shall generally have an integral 150mm kerb on the low side 
unless flows are of such a magnitude to warrant special treatment.  

 Overland flow paths shall have sufficient capacity to carry the flows with nominated 
freeboard. 

 Be provided with footpath barriers at either end at the property boundary line unless 
otherwise specified. 

 Have a minimum grade of 0.5% and maximum grade of 16%. 

 Where grades exceed 16% steps are required. 
 

6.8.2 Cycleways 

Consideration shall be given for cyclists in all aspects of road design. Cycleways and other 
provisions shall be included in the design where specifically nominated in the consent or the 
Council's Bicycle Strategy Plan. 
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Such designs shall generally comply with the requirements of the current Austroads Guide to 
Traffic Engineering Practice and the requirements of the RTA.  Due consideration shall be given 
to the following: 

 Location, horizontal and vertical alignment. 

 Width and crossfall. 

 Drainage. 

 Signage. 

 Clearance to structures, vertical and lateral. 

 Projections into the cycleway (service pits etc) are to be avoided. 

 Maintenance and access crossings:  thickening, reinforcing and highlighting of such 
areas. 

 The provision of adequate railings to bridges or similar structures including collapsible 
bollards to limit vehicular access. 

 

6.8.3 Pram Ramps 

Pram ramps shall be shown on the design plans at all street intersections, public reserves, 
pedestrian crossings.  Pram ramps shall be constructed in accordance with Standard Drawing 
SD62 and shall have no lip at the invert level. 
 

6.8.4 Concrete Steps 

6.8.4.1 Gradient 

Where natural or proposed surface gradient exceeds 16%, concrete steps are required. Any 
intermediate ramp section of pathway shall not exceed a longitudinal grade of 16% and shall be 
level in cross section unless otherwise specified.  The number of steps required shall be 
determined generally to fit the ground profile.   
 

6.8.4.2 Handrails 

Handrails shall generally be required where any bank of steps exceeds four in number or where 
any grade adjacent to the pathway poses a potential danger to pedestrians.  Handrailing shall 
also be provided where the fall height is greater than 1.5m and for large drainage pipe 
headwalls for pipe diameters of 1050mm or greater.  Approved supporting posts are to be 
securely attached to the concrete and evenly spaced at not more than 2.4m intervals. 
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6.8.5 Service Locations 

Where services cross roads, the face of kerb shall be marked directly over the service crossing 
and the kerb face painted as scheduled below. 
 

Service Mark    Colour 
Water W    Blue 
Electricity E    Red 
Telstra/Optus T/O    Yellow  
Gas G    Green 
 

Marks shall be impressions in green concrete on the kerb, formed with 6mm diameter rod bent 
to the required letter shape. 
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7. PAVEMENTS 

7.1 GENERAL 

This section outlines the requirements for the design of road and carpark pavements. 
 
Pavement designs shall be calculated on a minimum design life of: 

 Flexible pavements, either unbound granular or containing one or more modified 
layers - 20 years. 

 Segmental block pavements - 20 years. 

 Rigid pavements (concrete) - 40 years. 
 
Pavement design criteria shall include but not be limited to the following: 

 Projected traffic loadings. 

 Subgrade evaluation. 

 Environmental factors. 

 Materials. 

 Construction methods. 
 
The road pavement shall be designed in accordance with the Austroads “Pavement Design 
Guide”. 
 
In deep cuttings, deep fills or other instances where testing of subgrade is possible only after 
bulk earthworks, a pavement design shall be required during construction and other pavement 
designs shall be reviewed upon reaching subgrade level. 
 

7.2 DESIGN TRAFFIC LOADINGS 

The design traffic loads for urban roads are specified in Table 6.8, and for rural roads in Table 
6.11. 
 

7.3 EVALUATION OF SUBGRADE STRENGTH 

Investigation and testing shall be undertaken by a qualified practising Geotechnical Engineer 
through a NATA registered laboratory of the anticipated subgrade material and submission of a 
subsequent pavement design. 
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Assessment of the strength of the supporting subgrade shall be in accordance with Australian 
Road Research Board Special Report 41 (ARRB SR.41) Section 2. 
 
For minor works involving shoulder construction and/or kerb and gutter and the length of works 
does not exceed 15 metres in length and 2 metres in width the following pavement design 
procedure shall apply: 

 Two readings within 1 metre of each other at either end of the proposed works (4 
readings total) of the exposed subgrade with a dynamic cone penetrometer shall be 
taken.  The readings at either end shall be averaged and the lowest determined CBR 
shall be adopted for the pavement design. 

 The pavement thickness shall be designed in accordance with Section 7.5. 

 Pavement design reports shall include a discussion of the relevant matters under 
ARRB SR.41 with particular reference to extent of testing (Table ii) and site 
investigation and assessments (Table iv). 

 
Written certification (on a NATA endorsed certificate) of the exposed subgrade conditions, their 
conformity with the original pavement investigation and design, material description, CBR value, 
requirements for replacement or modification of subgrade, extent of replacement and any other 
relevant information shall be required immediately following assessment and testing of the 
actual subgrade. 
 
If required the amended pavement design shall be submitted for approval. 
 

7.4 SUBSURFACE DRAINAGE 

Consideration must be given to the effects of moisture changes in the pavement and subgrade. 
Such variations will affect the design subgrade CBR and design life of the pavement. It is 
essential to provide adequate subsurface drainage. 
 

7.5 PAVEMENT THICKNESS DESIGN 

7.5.1 General 

All public road pavements shall comprise of at least one sub-base and one base course layer. 
The minimum total pavement thickness shall be derived from this requirement and as specified 
below.  It should be noted that where asphaltic concrete surfacing will be provided and this 
surfacing will be bonded for construction at a future date, then the total pavement thickness 
shall be designed excluding any contribution that the asphaltic concrete may provide towards 
the pavement strength. 
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7.5.2 Sub-Base Course 

The sub-base shall consist of crushed or ripped sandstone, either 75mm or 100mm nominal 
size, derived from a well cemented, medium grained quartz sandstone free from overburden, 
clay seams, shale and other deleterious material. 
 
Alternatively, a sub-base material satisfying the requirement for a class “DGS” material as 
specified in RTA QA Specification 3051 – Unbound and Modified Base and Sub-base Materials 
for Surfaced Road Pavements and RTA QA Specification 3052 – Material to be Bound for Base 
and Sub-base Materials for Surface Road Pavements. 
 
The minimum compacted thickness of the sub-base course shall be 200mm of sandstone or 
175mm of “DGS” material. 
 

7.5.3 Base Course 

The base course material shall satisfy the requirements for a class “DGB 20” material as 
specified in  Section 7.3 of the Civil Works Specification Part 2 Construction. 
 
Alternatively, where shown in the Documents, the base course material shall consist of crushed 
or ripped sandstone, either 50mm of 75mm nominal size, derived from a well cemented medium 
grained quartz sandstone free from overburden, clay seams, shale and other deleterious 
material. 
 
Crushed sandstone however, may only be used as a base course material where the wearing 
surface consists of a single coat flush seal and a minimum of 25m of asphaltic concrete or the 
sandstone is stabilised using cement or lime as determined from test results from a NATA 
registered geotechnical laboratory. 
 
The minimum compacted thickness of the base course shall be 100mm for “DGB 20” material or 
150mm for sandstone. 
 

7.5.4 Stabilisation of Insitu and Imported Materials 

In the construction of roads in rural areas, it may be possible to stabilise the pavement material 
to provide the required pavement. 
 
A pavement design shall be submitted to the certifying authority for consideration, and shall 
include details of the type and quantity of stabilising agent to be used to obtain an Unconfined 
Compressive Strength of 1.5 MPa and the proposed depth of stabilising. 
 
The minimum thickness of any stabilised pavement shall be 250mm. 
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7.5.5 Shoulders 

For roads in rural areas, road shoulders shall consist of the road pavement sub-base material, 
with the exception of the top 100mm which shall consist of either DGB20 or a nominal 200mm 
crushed shale material. 
 

7.5.6 Accessway Pavements 

Accessways by definition will serve up to 10 dwellings and shall only be permitted where 
specified by the Consent, and shall be constructed from stencilled concrete or pavers only.  
Accessways shall be designed in accordance with Austroads APRG Rpt 21-A Guide to the 
Design of Pavements for Light Traffic. 
 

7.5.6.1 Rigid Pavements 

 Design requirements shall be in accordance with the Cement and Concrete 
Association of Australia document "Concrete Street and Parking Area Pavement 
Design" (1984). 

 Minimum sub-base courses of 125mm bound or 150mm unbound and minimum 
concrete pavement thickness of 150mm with two layers of F72 mesh shall apply. 

 The use of bound pavement layers shall only be permitted under concrete pavements. 

 Joint layout and types for concrete accessways and thresholds shall be in accordance 
with Section 6.8 of the Civil Works Specification Part 2 Construction. 

 

7.5.7 Roundabout Pavements 

7.5.7.1 Full Depth Asphalt Pavement 

Roundabouts may have pavements constructed in full depth asphalt (FDA) where the design 
traffic does not exceed 5 x 105 ESAs (before factoring). Austroads Pavement Design Manual 
1992 shall be used for thickness design. A wearing surfacing of minimum thickness 60mm SBS 
polymer modified asphalt and a bottom course of high bitumen content asphalt shall be used. 
 
The pavement design report shall include justification of the selection of asphalt modulus values 
used in the design. 
 

7.5.7.2 Rigid Pavement 

Where the design traffic exceeds 5 x 105 ESAs and where the design subgrade CBR is less 
than 5, the required pavement shall be a rigid pavement, consisting of a steel fibre reinforced 
concrete (SFRC) base course over a lean mix concrete sub-base course in accordance with the 
RTA Guide to Design and Construction of Concrete Roundabouts. The wearing surface shall be 
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a minimum of 50mm AC10. The Austroads Pavement Design Manual 1992 shall be used for 
thickness design. 
 
The use of unbound or bound granular materials shall not be permitted for roundabout 
pavements. 
 

7.5.8 Carpark Pavements 

Wearing surfaces shall only comprise of either: 

 Asphaltic Concrete. 

 Rigid pavement.  

 Segmental block paving. 
 
Particular attention shall be made to the following: 

 Carpark geometry shall not place undue loading to bituminous surfacing. Modified 
asphalt may be warranted. 

 Correct design traffic shall be used where aisles within carparks will service other 
adjacent commercial, retail, industrial centres or loading zones. 

 All loading zones shall be constructed in concrete or concrete segmental block paving 
to resist damage from diesel and fuel spills. Paving colours should be mottled to mask 
spill marks. 

 

7.6 WEARING COURSE 

The wearing course shall be applied in accordance with the approved pavement design.  The 
minimum wearing course to be provided for the various road hierarchy levels is detailed in Table 
7.1. 

TABLE 7.1   MINIMUM WEARING COURSE 

Land Use Road Classification Wearing Course 
Residential Local – Collector 25mm AC10 
 Roundabout 50mm AC10 
 Cul-de-sac 50mm AC10 
 Sub-arterial, Arterial 50mm AC10 
Commercial All 30mm AC10 
Industrial All 50mm AC10 
Rural All 2 coat flush seal 14/10mm 
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8. STORMWATER DRAINAGE 

8.1 SCOPE 

This section details Council's requirements for the design of stormwater drainage for urban and 
rural areas. It is in no way a comprehensive design manual and it is intended to be read in 
conjunction with and as a supplement to the 1987 edition of Australian Rainfall and Runoff 
(AR&R) and the DOH Managing Urban Stormwater (1998) Guidelines.  
 

8.2 AIM 

The design and construction of a drainage system that provides the following: 

 a high level of safety for all users;  

 acceptable levels of amenity and protection from the impact of flooding; and 

 economy of construction and maintenance. 
 

8.3 GENERAL REQUIREMENTS 

All drainage, whether internal or external to the site, relevant or reasonably required in respect 
of the proposed development shall be provided to Council's requirements at the Developer's 
cost. 
 
A stormwater drainage system shall be provided in accordance with the "major/minor" system 
concept set out in Chapter 14 of AR&R (1987); that is, the "major" system shall provide safe, 
well-defined overland flow paths for rare and extreme storm runoff events while the "minor" 
system shall be capable of carrying and controlling flows from frequent storm runoff events. 
 
All drainage is to be designed in accordance with this specification, and to satisfy the specific 
requirements of the Consent. 
 
Drainage lines shall be constructed so that their centreline coincides with the centreline of the 
wall of the drainage structure or as detailed on the approved plans.  Where constructed under 
the kerb and gutter, pipes shall not extend beyond the back edge of the kerb. 
 
Drainage lines within proposed drainage easements shall be centrally located and no segment 
of a pipe, culvert or drainage structure shall be constructed outside the easement boundaries.  
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Notwithstanding the extent of the drainage shown on the approved plans, additional drainage 
may be required if, during construction of the works, undisclosed features affect the proposed 
drainage. 
 
One class of pipe only shall be used in constructing or extending any culvert or pipeline section, 
or between any two structures. 
 
In general, drainage works shall be constructed by the Developer in accordance with the 
following: 
 

8.3.1 Drainage in Urban Areas 

Minor System 
The general requirements of a minor urban system are. 

 Kerb and gutter shall be provided on both sides of all roads except where the consent 
or certificate advises otherwise. 

 Kerb inlets shall be provided at locations such that the flow in the gutter does not 
exceed the specified limits. 

 Where allotments slope to the rear, inter-allotment drainage shall be provided at the 
lowest point of all allotments, together with the creation of an easement over all 
downstream pipework to the legal point of discharge.  

 Full piped drainage from all kerb inlets and other inlets shall be provided to the 
boundary of the subdivision, or approved point of discharge, or as required by the 
Consent. 

 
Minimum pipe sizes shall be: 

 100mm diameter for pipes draining roofwater; and  

 150mm diameter for pipes draining paved areas such as driveways and car parks and 
any landscaped areas, where a surcharge path exists. 

 225mm diameter for pipes draining paved areas such as driveways and car parks and 
any landscaped areas, where a surcharge path does not exist. 

 
Plans shall show existing and proposed surface levels, as well as levels of adjoining lots where 
there is to be site filling. 
 
Plans shall show pipe sizes and grades and invert levels, including point of connection to 
Council's stormwater system. 
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Cover requirements shall be: 

 100mm and thickness of the slab in any area where pipes will be protected by 
reinforced concrete pavement. 

 300mm in any unpaved area subjected only to pedestrian traffic or paved traffic areas. 

 600mm in any unpaved area likely to be traversed by motor vehicles. 
 
Pipes 300mm diameter or greater shall be reinforced concrete, sewer grade PVC or fibre 
reinforced cement. 
 

Major System 
 An overland flow system shall be provided for runoff in excess of the capacity of the 

pipe system, such that the design flow is carried safely through the subdivision or 
development clear of, and with the required freeboard, to allotments. 

 Overland flow paths will not be permitted within urban allotments, unless required by 
the consent or certificate. 

 
The Consent may require the submission of a flood study in the following circumstances: 

 To determine whether the proposed method of stormwater discharge would have a 
detrimental effect upon neighbouring lands. 

 To determine whether the existing or proposed stormwater discharge shall have the 
potential to cause overland flood inundation problems on the property. 

 Where the proposed development will divert runoff from its existing catchment to a 
different catchment. 

 
The Developer shall to submit a flood study that calculates the 1 in 100 year Average 
Recurrence Interval flood level. The study shall be carried out by a qualified Civil Engineer with 
documented experience in hydraulic analysis. Design calculations shall be submitted showing 
the impact of the proposal on the adjacent area, and shall be accompanied by a catchment 
plan, showing contours, at a scale of 1:2000 or 1:4000, together with survey cross sections of 
the overland flow path. 
 

8.3.2 Drainage in Rural Areas 

Minor System 
 Pipe or concrete box culverts, bridges or concrete causeways shall be provided at 

road crossings over natural watercourses or where dictated by the capacity of the 
table drain.  Where the flow is discharged into private property, the structure shall be 
extended to the property line and the outlet headwall or structure placed at the 
property line.  Where the system is to discharge into a table drain to flow to a mitre 
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drain further downstream, the outlet structure shall be placed at the invert of the table 
drain.  Where services are underground, then these services shall be carried over the 
structure in a services corridor.  The drainage design shall consider the possible 
blockage caused by debris load from the catchment. 

 Table drains and letterbox style grated surface inlet pits shall be provided on the cut 
side of roads, within the road reserve, together with stone pitching or concrete lining 
where required for scour protection. 

 Minimum pipe sizes shall be: 

 300mm in private access ways and driveways; 

 375mm in public roads. 
 

Major System 
 An overland flow system shall be provided for runoff in excess of the capacity of the 

pipe system, such that the design flow is carried safely through the subdivision or 
development clear of, and with the required freeboard, to building platforms. 

 Where a development involves site regrading in a flood plain or adjacent to a natural 
watercourse where the ground level is below the 1 in 100 year recurrence interval, a 
flood study shall be submitted in accordance with Section 8.3.1. 

 

8.4 LAWFUL POINT OF DISCHARGE 

Urban development generally modifies the naturally occurring drainage regime by increasing 
the volume and rate of runoff, sometimes diverting flow between natural catchments, modifying 
existing flow paths and concentrating flow along drainage paths and at outlets. These changes 
may affect the safety, amenity and enjoyment of persons and property and may result in legal 
disputes. 
 
Legal problems arising from the planning and proposed construction of drainage works need to 
be negotiated and resolved with adjoining owners, and any other landowners who could be 
detrimentally affected, before approval of the works can be granted by Council. In this regard, 
Council will require that a lawful point of discharge exists prior to approval of a development. 
 
In order to determine whether a lawful point of discharge exists at a particular location the 
following two points must be satisfied: 
 
(a) That the location of the discharge is under the lawful control of Council or other 

statutory authority from whose permission to discharge has been received. This will 
include drainage reserve, road reserve, or stormwater drainage easement; and 
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(b) That in discharging in that location, the discharge will not cause an actionable nuisance 
(i.e. a nuisance for which the current or some future neighbouring proprietor may bring 
an action or claim for damages arising out of the nuisance). 

 
Where the conditions of the first test have not been satisfied prior to development, it will be 
necessary to obtain a lawful point of discharge. This will usually be achieved by the creation of a 
drainage reserve, or acquisition of a drainage easement over one or more downstream 
properties until the conditions of the second test have been met. 
 
It should be noted that a natural watercourse may not necessarily constitute a lawful point of 
discharge, unless the requirements of the above two tests can be satisfied. 
 

8.5 DRAINAGE RESERVES/EASEMENTS 

Where a natural open channel or similar overland flowpath exists in a proposed development, a 
drainage reserve shall be provided to contain the design flow within the actual drainage reserve 
area.  The minimum width of the reserve shall be 5 metres. 
 
Where stormwater drainage has been approved within allotments, a drainage easement shall 
be created or acquired. The width of easements benefiting Council shall be in accordance with 
Table 8.1 and the width of inter-allotment drainage shall be in accordance with Table 8.2. 
 

TABLE 8.1  MINIMUM EASEMENT WIDTH FOR COUNCIL DRAINAGE 

 

Drainage Width Easement Width (m) 

375mm - 600mm diameter 2.5 

700mm - 900mm diameter 3.0 

1050mm – 1350mm diameter 3.5 

>1350mm diameter Width of the system plus 2.0 metres 

 
TABLE 8.2  MINIMUM EASEMENT WIDTH FOR INTER-ALLOTMENT DRAINAGE 

 

Drainage Width Easement Width (m) 

150mm - 225mm diameter 1.2 

300mm diameter 2.5 
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8.6 HYDROLOGY 

A number of methods are available for the determination of flow rate, runoff, volume and 
catchment response.  

 The Rational Method - This method provides a simple means for the assessment of 
design peak flow rate (peak discharge).The rational method is not acceptable for the 
design of detention basins. 

 ILSAX or DRAINS - These are computer based models which involve the routing of 
the time-area relationship developed for the sub-catchments under consideration. 
They are suitable for use in urban catchments but require calibration with available 
flow data. Technical Note 7 in Chapter 14 of AR&R (1987) provides an example of the 
use of ILSAX. 

 RAFTS - This is a proprietary computer model based upon the Regional Stormwater 
Model (RSWM). It includes separate routing of impervious and pervious areas; 
sophisticated loss models; urban runoff modelling and detention basin design; and 
provision for river basin analysis. 

 
Other models used are AWBM, XP-UDD and RORB. 
 
Other hydrological models may be used as long as the requirements of AR&R (1987) are met. 
Council will require the submission of detailed calculations, together with details of all program 
inputs and outputs in digital and hard copy form. 
 

8.7 DESIGN AVERAGE RECURRENCE INTERVALS (ARI) 

For drainage design under the "major/minor" concept, the ARI's shall be in accordance with 
Table 8.3. 
 

TABLE 8.3  DESIGN AVERAGE RECURRENCE INTERVALS 

 

Location Minor System (Years) Major System (Years) 

Residential  5 100 

Commercial/Industrial 20 100 

 
An overland flow path shall be provided for drainage systems even where the 100 year ARI 
flows can be maintained within the pipe system. 
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8.8 TIME OF CONCENTRATION 

The time of concentration (tc) of a catchment is defined as the time required for the stormwater 
runoff to flow from the most remote part (relative to time) of the catchment to its outlet. 
 
In determining the time of concentration, the Developer should assume that the catchments 
under consideration are fully developed in accordance with the land use shown on the relevant 
Zoning Maps. 
 
In a typical urban drainage system it will be necessary to calculate the time of concentration for 
inlet location and pipe sizing. Regardless of the purpose of the time of concentration calculation, 
it will include one or a number of the following components: 

 Overland or 'sheet' flow time. 

 Roof to drainage system flow time. 

 Gutter or channel flow time. 

 Pipe flow time. 
 
Where the flow path is through areas having different flow characteristics, the flow time of each 
portion of the flow path shall be calculated separately. 
 
The minimum time of concentration should not be less than 5 minutes for the total flow travel 
time from any catchment to its point of entry into the drainage network. The maximum time of 
concentration in urban areas shall be 20 minutes unless sufficient evidence is provided to justify 
a greater time. 
 
For commercial, industrial and medium density developments, the time of concentration shall be 
taken as 6 minutes. 
 

8.9 RAINFALL INTENSITIES 

The Design Intensity-Frequency-Duration (IFD) Rainfall is required as input to the hydrological 
model used for the drainage design. 
 

8.9.1 Read from Tables 

The IFD values to be used for hydrological design across the Hawkesbury LGA are covered by 
two tables.  The first table is for areas on or adjacent to the floodplain, and covers all localities 
from St. Albans in the north-east to Kurrajong in the west.  The second table covers the 
localities in the foothills of the Great Dividing Range, namely Bowen Mountain, Kurrajong 
Heights, Bilpin, Berambing, Mountain Lagoon and adjacent localities.  The IFD values for the 
above regions are listed in Tables A1 and A2 in Section 10. 
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8.9.2 Calculate using AR&R Method 

Alternatively, the IFD Rainfall for the catchment under consideration may be derived in 
accordance with Chapter 2 (Volume 1) of AR&R (1987). The nine basic parameters read from 
the Maps in Volume 2 of AR&R (1987) shall be shown in the calculations submitted to Council, 
unless the Bureau of Meteorology provides a polynomial relationship for the catchment. 
 
For commercial, industrial and medium density developments, the design rainfall intensity shall 
be the 20 year 6 minute event calculated at 157mm/hour. 
 

8.10 RUNOFF COEFFICIENT 

The coefficient of runoff (C) is the coefficient used in the Rational Method and is the ratio of the 
peak rate of runoff to the average rainfall intensity during the critical rainfall period for the 
catchment area under consideration. The value of C is a statistical composite not only for the 
infiltration and other losses, but also the effects of channel storage and initial loss. 
 
The coefficient of runoff adopted shall account for the future development of the catchment in 
accordance with the land use shown on the relevant Zoning Maps. 
 
For urban and rural areas the coefficient of runoff shall be calculated in accordance with the 
methods given in AR&R (1987). 
For commercial, industrial and medium density developments, the coefficient of runoff shall be 
0.95 unless site conditions dictate differently (eg large landscaped areas). 
 

8.11 CATCHMENT AREA 

The catchment area of any point may be determined from contour plans obtained from the 
detailed survey of the site. Where no detailed survey is available, 1:4000 orthophoto maps may 
be used to determine catchment boundaries and areas. 
 
The determination of sub-catchments within urban subdivisions requires accurate contour 
information and a catchment plan shall be provided with the calculations. 
 
The design should take into account realistic future road patterns where the contributing 
catchment includes areas subject to future development. 
 
Where a site presently drains to two or more catchments, and the proposed development 
involves regrading which will change the percentages of the site which drain to each of the 
catchments, the variation of runoff patterns must be addressed at the development assessment 
stage, and a flood study prepared in accordance with Section 8.3. 
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8.12 HYDRAULICS 

Hydraulic calculations shall generally be carried out in accordance with Australian Rainfall and 
Runoff(1987). The detailed hydraulic grade line method is recommended for the analysis of 
stormwater pipe systems based on an analysis proceeding from downstream to upstream 
through the system. Calculations shall substantiate the hydraulic grade line adopted for the 
system and shown on the drawings. 
 
The downstream water surface level shall be in accordance with the following: 

 The hydraulic grade line level from downstream calculations including pit losses at the 
starting pit in the design storm event, or 

 A level of 0.15 metres below the invert of the pit inlet in the downstream pit where the 
downstream starting point is a pit and the hydraulic grade line level is unknown; or 

 The top of the outlet pipe for the minor event where the outlet is an open channel, or 

 The top of the outlet pipe for the major event where the outlet is an open channel and 
the flood levels are not known; or 

 The 1 :100 year flood level for the major event where the outlet is an open channel 
and the downstream flood levels are known. 

 
The Certifier shall require the submission of detailed calculations, together with details of all 
program inputs and outputs in both digital and hard copy format. 
 

8.13 MINOR DRAINAGE SYSTEM CRITERIA 

The minor drainage system shall be capable of controlling flows from frequent runoff events up 
to and including the ARI's shown in Section 8.7. 
 
The roadway flow width shall not exceed 0.45 metres at bus stops, pedestrian ramps and kerb 
returns, and 2.5 metres at other locations. The widths mentioned above shall be measured from 
invert of the kerb. 
 
The product of depth (dg) and velocity (Vave) for flow in the gutter should not exceed 0.6 m2/s 
(AR&R - 1987) to reduce the hazard for pedestrians within the roadway. However, where there 
is an obvious danger of injury or loss of life, the dgVave product should be limited to 0.4 m2/s. 
 
The water surface level for inlet pits shall be 0.15 metres below the invert of the gutter or 0.15 
metres below the underside of the lid for junction pits. 
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8.14 MAJOR DRAINAGE SYSTEM CRITERIA 

The major drainage system in the form of overland flowpaths shall be capable of controlling 
flows which exceed the capacity of the minor drainage system from runoff events up to and 
including the ARI's shown in Section . Minor system blockages shall be assessed when 
designing for the major event. 
 
The product of depth (dg) and velocity (Vave) in the kerb and gutter should not exceed 0.6 m2/s 
(AR&R - 1987) to reduce hazard for pedestrians within the roadway. However, where there is 
an obvious danger of injury or loss of life, the dgVave product should be limited to 0.4 m2/s. 
 
The following requirements shall be provided in open channels, roadways and stormwater 
surcharge paths. 
 

Generally 
 Overland flow paths shall not be located in private property. 

 

Roadways/Pathways 
 Total flow shall be contained within the road reserve.  

 Flow depths in roadways/pathways shall not exceed 200mm. 

 A minimum freeboard of 300mm shall be provided between the 100 year flood level in 
the roadway or pathway and habitable floor levels. 

 Where a road is in fill, a freeboard of 100mm shall be provided between the 100 year 
flood level in the road and the lowest point in the footpath. 

 

Open Channels 
 A minimum freeboard of 500mm shall be provided between the 100 year flood level in 

the channel and habitable floor levels. 
 
Where the above requirements can not be met for "in-fill" type subdivisions, the Developer may 
make a submission justifying why the above requirements, could be relaxed. 
 

8.15 ROADWAY FLOW CAPACITY 

Roadway flow capacity shall be calculated by the method presented by Technical Note 4 in 
Chapter 14 of AR&R (1987).  Table 8.4 provides the recommended values for Manning's 
Roughness Coefficient (n) and Flow Correction Factor (F). 
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TABLE 8.4  MANNINGS ROUGHNESS COEFFICIENT (N) AND FLOW CORRECTION 
FACTOR (F) 

Roadway Surface Type n 

Concrete 0.013 

Asphaltic Concrete 0.015 

Sprayed Seal 0.018 

Kerb and Gutter Type F 

Roll over 0.9 

150mm Integral 0.9 

 

8.16 PITS 

There are generally six types of drainage structures accepted by Council for use in public land, 
they are: 

 Kerb Sag Pits; 

 Kerb Inlet Pits; 

 Surface Inlet Pits (grated or letterbox style); 

 Junction Pits; 

 Discharge Control Pits; and 

 Headwalls. 
 
Pits shall be located at junctions, kerb returns, sag points and changes in grade, level, direction, 
pipe size or pipe class. Kerb inlet pits shall be located so that the gutter flow width is in 
accordance with the requirements of Section 8.13 and at a maximum spacing of 90 metres 
where flow widths are not critical. Kerb inlet pits shall not be located within kerb returns, or 
permitted to encroach over the kerb return tangent point.  Surface inlet pits shall be located in 
drainage reserves, overland flow paths and parks.  
 
The theoretical inflow capacity of the drainage pits shall be estimated in accordance with AR&R, 
1987. A blockage factor should be applied to the theoretical inflow capacity obtained in 
accordance with Table 8.5. 
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TABLE 8.5  PROVISION FOR BLOCKAGE IN DRAINAGE PITS 

 

Condition Pit Type Theoretical Capacity 
Allowed 

Continuous Grade Kerb Inlet Pit 80% 

Sag Kerb Sag Pit 50% 

Surface Inlet Pit Cover Surface Inlet Pit 50% 

Surface Inlet Pit Cover with legs Letterbox Inlet 80% 
 
Pit sizes shall be in accordance with Table 8.6. 
 

TABLE 8.6  MINIMUM SIZES FOR DRAINAGE PITS 

 
Pit Type Minimum Size 

Urban (kerb and gutter)  

 -depth to invert up to 1500mm 900mm x 600mm 

 -depth to invert greater than 1500mm 900mm x 900mm 

Rural 900mm x 900mm 
Internal (within developments)  

 -depth to invert up to 750mm 450mm x 450mm 

 -depth to invert greater than 750mm 900mm x 600mm 

 

 A minimum opening of 1.8 metres shall be provided for kerb inlet pits. 

 The use of precast pits shall only be permitted within development sites.  All external 
drainage pits must be cast in-situ. 

 Step irons shall be provided in all pits deeper than 1.2m. 

 Reinforcement shall be provided in pit walls where the depth to the pit invert exceeds 
1.8m, and where the depth exceeds 3.0m, the design of such reinforcement shall be 
certified by a Practising Structural Engineer. 

 

8.17 CULVERTS 

Piped and box culverts shall be constructed where specified on the approved plans and should 
be designed in accordance with the following: 

 As an overall gravity system with due regard to the upstream and downstream system 
and inlet/outlet controls. 
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 Pipes shall be determined using the Colebrook-White formula with the recommended 
roughness coefficients referred to in Table 8.7. 

 
Table 8.7  Recommended Roughness Coefficients (K) 

 
Pipe Material Recommended K value (mm) 

UPVC 0.03 

VCP 0.04 

RHS 0.046 

FRC 0.06 

RCP 0.06 

 Minimum pipe culvert size in Council property of 375mm diameter. 

 Minimum box culvert size in Council property of 600mm wide by 300mm high. 

 A minimum grade of 0.5 % shall be provided for self cleansing purposes under low 
flow velocities. 

 The maximum grade of pipelines shall be in accordance with Table 8.8. 
 

TABLE 8.8  Acceptable Maximum Pipe Grades 

 

Pipe Diameter (mm) Maximum Grade (%) 

375 15.0 

450 11.0 

525 9.0 

600 7.5 

675 6.5 

750 5.5 

900 4.5 

1050 3.5 

1200 3.0 

1380 2.5 

1500 2.2 

1650 2.0 

1800 1.7 

1950 1.5 

2100 1.4 

2250 1.3 

2400 1.2 
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 Where grades exceed 15.0 %, bulkheads shall be provided in accordance with 
Section 5.12 of Council's Civil Works Specification Part 2 Construction. 

 The minimum velocity in the pipe and box culverts shall be 0.6m/s for self cleansing 
purposes. 

 The maximum velocity of shall be 6m/s for scouring protection. 

 Pipelines within roadways shall be generally located under the face of kerb. 

 A downstream pipeline of smaller diameter than the upstream shall not be permitted. 

 All pipe inlets shall enter the main pipe system at junction pits and shall be cut flush 
and grouted into the pit wall.  

 

8.18 HYDRAULIC LOSSES 

Hydraulic losses shall be determined for the following: 

 The pressure change coefficient (Ke) for pit losses.  

 Obstruction or penetration losses. 
 
Pipe friction losses shall be determined using the Colebrook-White formula with the acceptable 
roughness coefficients mentioned in Table 8.7. 
 

8.19 OPEN CHANNELS 

Open channels shall be provided to convey flows from the major storm event from a 
development site to the receiving water body. 
 
The design shall be generally in accordance with Chapter 14 of AR&R (1987).  Friction losses 
shall be determined using the recommended Manning’s "n" values (where applicable)  referred 
to in Table 8.9.  The typical numerical models used to simulate the open channel and culvert 
hydraulics are RATHGL (RAT 2000), XP-UDD, HEC-RAS, RMA, MIKE 11, CULVERT, EXTRAN 
and SWMM. 
 
Other models may be used as long as the requirements of AR & R (1987) are met. 
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TABLE 8.9  Recommended Mannings “N” Values 

 

Surface Type Roughness Coefficient (n) 

Concrete 0.013 

Asphaltic concrete 0.013 

Flush seal 0.014 

Rough Texture surfaces - eg. pavers 0.018 

Gravel 0.025 

Bare Clay - Loam earth 0.022 

Lawns 0.05 

Short grass 0.035 

Long grass 0.05 

Natural channel with earth bed 0.04 

Natural channel with rock bed 0.045 

Natural channel with course gravel bed 0.05 

 

 The design shall specifically provide for the safety of persons who may enter the 
channel where the product of depth (dg) and velocity (Vave) is greater than 0.4 m2/s. 

 The desirable maximum side slopes shall be 1:6, the absolute maximum should be 1:4 
and cross slopes for the channel floor shall be 1:20. 

 Low flow provisions shall be provided in man-made or altered channels by the 
provision of surface flow to mimic a natural system including pools, riffle zones and a 
mix of native vegetation. 

 A low flow pipe or concrete invert shall be provided in man-made grassed channels.  If 
a pipe is provided it shall have a minimum diameter of 450mm.  If a concrete invert is 
provided, it shall be designed to carry a minimum flow of 75 litres/second. 

 Vegetated creek lines shall be retained in their natural state with enhancements to 
prevent scour due to increased frequency of bankfull flows and urbanisation. Low flow 
inverts of creeks shall be designed as a wet invert and planted with suitable riparian 
vegetation. 

 Pipe outlets discharging to watercourses are to join the watercourse at mean dry 
water level, angled at 45 degrees downstream with scour protection. Discharges to 
existing rock outcrops will be considered on individual merits. 
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8.20 BRIDGES AND CULVERTS 

Bridges and major culverts shall be designed for the 100 year ARI storm event without afflux in 
urban areas. A minimum clearance of 0.3 metres should be provided between the major flow 
level and the underside of a major structure to allow for passage of storm debris. 
 

8.21 ON-SITE STORMWATER DETENTION 

8.21.1 Policy 

Onsite detention of stormwater runoff shall be provided for certain developments to avoid the 
incidence of flooding arising from increased flows discharging into the piped drainage system.  
These increased flows result from the construction of developments that have a greater 
impervious area and higher development densities than those that were considered when the 
piped systems were initially designed. 
 
On-site detention shall be provided in the catchments and locations for the developments 
specified below in Table 8.10. 
 

TABLE 8.10  DEVELOPMENTS REQUIRING ON-SITE DETENTION 

 
 Type of Development 
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McGraths Hill Yes Yes Yes Yes 
Mulgrave industrial area No N/A N/A N/A 
Windsor, South Windsor Yes Yes Yes Yes 
Wilberforce Yes Yes Yes Yes 
East Richmond     
 Residential areas Yes Yes Yes Yes 
 Bowman Street industrial area Yes Yes N/A N/A 
 Lukis Avenue industrial area Yes Yes N/A N/A 

Richmond     
 within S94 Catchment No. 1 No No No No 
 outside S94 Catchment No. 1 Yes Yes Yes Yes 

North Richmond     
 within S94 Catchment No. 6 No No No No 
 outside S94 Catchment No. 6 Yes Yes Yes Yes 
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8.21.2 Design of Systems 

Unlike the majority of Council areas who use on-site detention to reduce the  impact of 
development on the trunk drainage systems for major storm events (up to 100 year ARI), the 
majority of developed areas within the Hawkesbury LGA are surrounded by floodplain and 
hence do not suffer trunk drainage impacts from developments.  The major impact is seen in the 
piped drainage systems, most of which were designed decades ago when the “quarter acre 
block” was the standard lot layout. 
 
Therefore, in the design of on-site detention systems for developments within the Hawkesbury 
LGA, consideration must not only be given to the higher recurrence interval storms, but special 
consideration needs to be given to ensure that the post-development flowrates for the lower 
recurrence interval storms are kept below the specified values. 
 
Detention basins may be designed as above ground (driveways, landscaped or recreation 
areas), or as below ground (underground tanks or pipelines) systems.  The requirements for 
each of these types of systems are set out in Section 8.21.6. 
 
In the preparation of an on-site detention design, designers must consider not only the flows 
from the site, but where significant, flows from adjoining and upstream properties must be 
incorporated into the design. 
 
To provide designers with flexibility in the preparation of on-site detention designs, two options 
are available for the sizing of storage volumes and site discharges.  These are: 
 
Option 1: Prepare the design from first principles, using a recognised method or software 

package, and match the pre-development flowrate to the post-development flowrate 
for all recurrence intervals from the 1 year event to the 100 year event.  That is, the 1 
year post-development flowrate must be restricted to the 1 year pre-development 
flowrate, the 2 year post-development flowrate must be restricted to the 2 year pre-
development flowrate, and so on up to the 100 year post-development flowrate being 
restricted to the 100 year pre-development flowrate. 

Option 2: Use pre-determined rates for both the PSD and the SSV detailed in the following 
table: 

 
TABLE 8. 11 ON SITE DETENTION DESIGN VALUES FOR PSD AND SSV 

 Land Use 
 Residential/ 

Medium Density/ 
Commercial 

 
Industrial 

Permissible Site Discharge (l/s/ha) 65 39 
Site Storage Volume (cu.m/ha) 200 283 

Note that the area to be used in this method is the total site area, not just the area of the dwellings 
and driveways. 
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The use of Option 1 for the design will generally result in lower values for the SSV, however it is 
likely that design costs will be greater, and a more complex discharge control pit will be 
required, usually with a combination orifice/weir arrangement, to cater for flows for all 
recurrence intervals. 
 

8.21.3 Permissible Site Discharge 

If Option 1 above is adopted for the design, the PSD shall be derived in accordance with AR&R, 
1987, based on the pre-development use of the site and its existing fraction impervious.  
Particular attention should be given to sites where the existing topography causes only part of 
the site to drain to the outlet that will be used by the development.  In this case, the PSD can 
only be calculated on that portion of the site that currently drains to that outlet, and no PSD 
credit can be claimed for the portion of the site draining to a different outlet. 
 
In the above situation, where a site drains to two separate outlets or catchments, unless 
specifically provided for in the consent, the re-direction of runoff from one catchment to another 
shall not be allowed, and the requirements of Section 8.11 shall apply. 
 
If Option 2 is adopted for the design, then the value specified in Table 8. 11 shall be used. 
 

8.21.4 Site Storage Volume 

If Option 1 is adopted for the design, then the Site Storage Volume (SSV) shall be calculated 
using the post-development design flowrate and the PSD, for each of the required recurrence 
intervals.  The maximum volume calculated from these recurrence intervals shall be the SSV 
provided for the development. 
 
Acceptable methods for calculating the SSV include spreadsheet systems and software 
packages such as ILSAX, DRAINS and XP-UDD.  Whichever method is used for calculating the 
SSV, full details of the calculations and/or printouts from the software packages must be 
submitted for approval by the Certifier. 
 
If Option 2 is adopted for the design, then the value specified in Table 8. 11 shall be used. 
 

8.21.5 Outlet Control 

Outlet control from the detention system must be achieved through the use of an orifice, weir or 
levee, or a combination of these devices. 
 
Where the design has been prepared in accordance with Option 1, the outlet control device 
must be sized to provide the allowable PSD for each of the recurrence intervals mentioned in 
Section 8.21.2.  Generally, this will require a combination of devices, because it is unlikely that 
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an orifice sized to restrict outlet flows to a 100 year PSD, will provide any restriction to lower 
recurrence interval flows of say 1 to 5 years.  The most common solution to this situation is the 
use of an orifice plate within the discharge control unit (DCU) pit, to restrict the lower recurrence 
interval events and a weir system either within the DCU pit or built into the driveway system to 
restrict in combination with the orifice, the higher recurrence interval events.  A typical 
combination DCU pit is shown in Standard Drawing No. 49. 
 
Where the design has been prepared in accordance with the values specified in Option 2, an 
orifice must be designed to limit the discharge to the PSD value specified, given the available 
head above the orifice plate. 
 
The orifice plate shall be constructed of stainless steel with the hole machined to a tolerance of 
0.5mm.  The plate shall be secured to the pit with stainless steel fixings to match the invert level 
of the outlet pipe.  Following installation of the orifice plate, the base of the DCU pit shall be 
filled with cement mortar so that the invert of the pit matches the invert of the orifice, and the 
possibility of ponding in the pit is eliminated. 
 
All on-site detention systems must incorporate a surcharge path to allow flow to be discharged 
in the event that the outlet of the system becomes blocked, or the inflow to the system exceeds 
the design capacity of the basin.  The surcharge path must direct flow towards the kerb and 
gutter or a recognised watercourse and not towards adjoining properties. 
 
Full details of calculations used to size the outlet control devices must be submitted for approval 
by the certifier. 
 

8.21.6 Basin Configuration 

The configuration of detention basins shall be in accordance with the following requirements: 
 

Above Ground Systems 
 A maximum depth of 600mm shall be permitted in above ground systems, with a 

maximum 200mm depth in driveways, car parking areas and walkways. 

 Desirable maximum side slopes of 1:6 for above ground basins, the absolute 
maximum should be 1:4 and minimum slope of floor should be 1:50. 

 The discharge from an above ground system must be achieved through positive fall to 
the kerb and gutter or the street drainage system.  The use of infiltration systems or 
charged lines as a means of discharge will not be permitted. 

 Discharge control pits and grated access pits shall be 600mm x 600mm for depths up 
to 750mm and 900mm x 900mm for depths greater than 750mm. 

 A minimum freeboard of 150mm to the finished floor level of the development. 

 A trash rack shall be located across all outlets. 
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Below Ground Systems 
 The minimum depth of underground systems shall be 600mm.  Where levels dictate, a 

minimum depth of 300mm will be acceptable, provided a bank of pipes is used instead 
of a tank. 

 The minimum floor slope of an underground tank shall be 1:50, and the outlet of the 
tank shall be placed at the lowest point of the structure.  Ponding in tanks shall not be 
permitted. 

 The structural integrity of an underground tank shall be certified by a practising 
structural engineer. 

 Underground tanks shall have two external access points secured by “bolt down” 
grated lids and be able to be cleaned of accumulated silt and debris. 

 The locating of underground tanks beneath habitable floor levels shall not be 
permitted.  The use of underground tanks beneath non-habitable floor levels will only 
be permitted if adequate overflow, surcharge and maintenance provisions can be 
demonstrated. 

 An underground system must have a positive fall to a pit or pipe in the street drainage 
system or an interallotment system if the appropriate permissions are obtained.  The 
use of infiltration systems, charged lines or pump out systems from underground tanks 
will not be permitted. 

 Discharge control pits and grated access pits shall be 600mm x 600mm for depths up 
to 750mm and 900mm x 900mm for depths greater than 750mm. 

 A trash rack shall be located across all outlets. 
 

8.21.7 Work-As-Executed Plan 

Following completion of works and prior to the issue of an occupation certificate for the 
development, a work-as-executed plan shall be submitted for the detention system.  The plans 
shall be certified by the system designer and shall contain the following information as a 
minimum: 
 

 Invert and surface levels of the discharge control unit pit and other drainage structures 
within the development. 

 The diameter of the orifice plate and verification of its correct installation. 

 Finished surface levels of all driveways and landscaped areas. 

 Finished floor levels of all dwellings on the site, as well as those on adjoining sites 
where appropriate. 

 Levels and dimensions to confirm the location and volume of the basin or tank. 

DESIGN ________________________________________________________________________________________________________________________ 

E–78 



  PART I 
hawkesbury development control plan ____________________________________________________________________________________  

 Verification of the correct orifice diameter, storage volume and freeboards for the 
system. 

 

8.22 INTER-ALLOTMENT DRAINAGE 

Inter-allotment drainage shall be provided to every allotment which does not drain directly to the 
street or to a lawful point of discharge. 
 
The minimum pipe grade shall be 1.0 % and pipes shall be designed to accept concentrated 
drainage from the on-site detention system or, where no on-site detention is required, the 
concentrated drainage from buildings and paved areas for flow rates having a design ARI the 
same as the minor street drainage system.  Table 8.12 provides the general minimum pipe 
sizes for inter-allotment drainage. 
 

TABLE 8.12  GENERAL MINIMUM PIPE SIZE REQUIREMENTS FOR INTER-ALLOTMENT 
DRAINAGE 

 

Number of Allotments Minimum Pipe Size (mm) 

1 - 4 lots 150 

5 - 8 lots 225 

9 - 1 5 lots 300 

16 – 25 lots 375 
 
Inter-allotment drainage pits shall be located at changes of grade, pipe size or direction and 
spaced a maximum of two allotments. 
 

8.23 STORMWATER DISCHARGE 

Outlet drains and structures shall be designed to ensure that stormwater flow is discharged into 
existing natural water courses, kerb and gutter or channels in a manner that: 

 Flow velocities are reduced below scouring velocity. 

 Scouring at the structure is prevented.  

 Provides safety measures alleviating hazardous conditions at the outlet. 
 
The discharge to kerb and gutter shall be located so that stormwater flows are maintained within 
Councils flow width requirements. 
 
Energy dissipators shall be provided to outlet structures at natural water courses and open 
channels in accordance with Section 8 of the RTA Road Design Guide or the DOH publication 
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“Managing Urban Stormwater – Soils and Construction” where the permissible velocities in 
Table 8.13 are exceeded.  Energy dissipators shall be provided at the outlet of all piped 
systems where the velocity in the outlet pipe exceeds 2.0 metres/second. 
 

TABLE 8.13  PERMISSIBLE VELOCITIES FOR VEGETATED CHANNELS 

 

Channel Gradient (%) Permissible Velocity (m/s) 

1 2.1 

2 1.9 

3 1.8 

4 1.7 

5 1.6 

6 1.6 

8 1.5 

10 1.5 

15 1.4 

20 1.3 

 

8.24 RUNOFF WATER QUALITY 

Consideration shall be given to the impact of development on stormwater and receiving water 
quality during design of a project.  The minimum requirement shall be that the average annual 
pollutant load discharged from the developed site shall be no greater than for existing 
conditions. 
 
For the Hawkesbury Nepean River catchment, the recent Healthy Rivers Commission has 
established environmental objectives which need to be met in terms of controlling runoff water 
quality.  In instances where the receiving water is degraded, it may mean that the runoff 
following development has to be better than for existing conditions.  This will gradually permit an 
improvement in the receiving water quality. 
 
The Hawkesbury-Nepean River Catchment Trust has established a range of guidelines for 
control of runoff water quality during construction and following development.  Development 
shall comply with these guidelines as well as: 

 Department of Housing – Blue Book 

 EPA Management Urban Stormwater 

 Council’s Stormwater Management Plan 
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The EPA document specifies a range of best management practices for stormwater 
management and identifies the most appropriate applications for the practices. 
 
The most cost effective long term option for management of pollutants in stormwater is source 
control within developments.  Primary emphasis should be given to source control in 
developments.  In order to facilitate this, the development shall: 

 minimise the impervious surfaces such that they do not exceed 50% of the site in 
residential areas and 60% in commercial/industrial areas; 

 maximise stormwater infiltration through the use of grass swales, diversion of flows 
over grass areas, pervious pavers etc. 

 
Maintenance of the stormwater control measures is a significant cost factor and designs of 
these measures should ensure that maintenance is practical, does not require special 
equipment, does not require work in confined spaces and is cost effective given Councils 
existing maintenance activities. 
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9. SEWERAGE 

9.1 INTRODUCTION 

9.1.1 Purpose 

The purpose of this document is to provide some guidance to Developers submitting sewer 
designs for assessment and approval. It covers how to determine whether a project is a major 
or minor work, procedures regarding application, design criteria that differ from Sydney Water or 
the Department of Land and Water Conservation and items that are frequently overlooked when 
preparing a design. 
 

9.1.2 Authority 

The Authority controlling the Windsor Sewer Catchment is Hawkesbury City Council. This 
catchment includes Windsor, Pitt Town, McGrath's Hill, Mulgrave, Bligh Park, Windsor Downs 
and Clarendon. The construction or alteration of sewer mains within this catchment can only be 
done by consent from Council's Wastewater Operations Branch. Applications for major and 
minor works are included in this document. 
 

9.1.3 Community Title Subdivisions 

Sewer mains proposed for Community Title subdivisions that do not discharge to Sydney Water 
or Hawkesbury City sewers must still be constructed to a standard specification. The applicant 
must either submit Sydney Water or Department of Land and Water Conservation approved 
plans with the Subdivision or Development Application or submit plans to Hawkesbury City's 
Wastewater Operations Branch for approval. 
 

9.1.4 National Sewer Code 

While Hawkesbury City Council adopts the National Sewer Code in principle, much of the 
content is left to the "discretion of the approving Authority". It is therefore preferred that in 
addition to specific design criteria mentioned in this document Developers use Sydney Water or 
DLWC design specifications when submitting sewer plans for approval. 
 

9.1.5 Fees 

Fees apply and are set out in the current edition of Council's Revenue Pricing Policy. A copy of 
the Revenue Pricing Policy is available for perusal at the Environment and Development 
enquiries counter. Fees for minor works must be paid when lodging application and plans. Fees 
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for major works are on a per metre rate with a set minimum. They will be calculated at time of 
assessment and must be paid to council prior to the applicant receiving approved plans. In 
addition to application fees any of the following fees may apply: WAE bond, road opening fees 
and / or security for defects liability. 
 

9.1.6 Works As Executed 

All work is subject to Works as Executed. Requirements can be found in Item 6 of the Short 
Specification attached to the appropriate application. Details of the Works As Executed package 
can be found in Clause 1.3 of the Standard Civil Works Specification Part 2 Construction for 
Sewerage Works. 
 

9.1.7 Defects Liability and Security 

All major work is subject to some form of Security and Defects Liability period. Details for larger 
projects where Council is not a Principal to the Contract can be found in Clause 1.4 of the 
Standard Civil Works Specification Part 2 Construction for Sewerage Works. The Defects 
Liability and Security is defined in Tender and Contract documentation where Council is a 
Principal to the Contract. 
 
The minimum size project where Security is required is when the sewer works serves a 
subdivision of eight (8) lots or more, where the work is greater than two (2) metres in depth or 
where the total length of sewer mains laid exceeds eighty (80) metres. Security is calculated as 
set out in Clause 1.4 of the Standard Civil Works Specification Part 2 Construction for 
Sewerage Works with a minimum security of $1000.00. The Defects Liability period for these 
and smaller projects still classed as major works will be assessed on a case by case basis. 
 

9.2 PROCEDURE FOR APPLICATION 

Minor Works consists of a new junction cut into an existing sewer main or laying a new side 
line up to five (5) metres in length or a new branch line with a manhole up to twenty (20) metres 
in length or laying up to (20) metres of new sewer mains or construction of a new manhole over 
an existing sewer main or concrete encasing sewer mains or building over a sewer. 
 
Major Works generally consists of supplying a gravity sewer service to subdivisions or any 
works where the total length of the new sewer or affected existing sewer exceeds twenty (20) 
metres. 
 
Building Over Sewers is generally classified as minor works, but, this depends on the length of 
affected main. 
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The procedure for submitting an application and plan to make an alteration to Council's sewer 
mains or to construct new mains is as follows: 

 Project classification. Determine whether the project is classified minor or major 
works from the descriptions above. 

 Complete application. Fill in and the appropriate form. 

 Sign the application. Read and sign the short specification. The application and short 
specification is an agreement that you will comply with the HCC Standard 
Specification for the Design and Construction of Roadwork, Drainage and Sewerage. 

 Pay the appropriate fees. Fees are payable at the cashier's counter. Fees for minor 
works must be paid when lodging application and plan. Fees for major works are on a 
per metre rate with a set minimum, they will be calculated at time of assessment and 
must be paid prior to return of approved plans. 

 Pay bond. In addition to the application fee, the applicant must pay a $150.00 bond 
for both minor and major works (other than when a linen release and / or security is 
required), which will be refunded when Works As Executed information has been 
submitted. Where a bond applies the Works As Executed information must be 
forwarded to the Branch Manager, of Wastewater Operations within fourteen (14) days 
of inspection, otherwise the bond is forfeit. 

 Return application. Return the form and three (3) copies of the plan to the Enquiries 
Counter or the Wastewater Operations Manager. The application and plan will be 
assessed and approved as is or as amended or rejected with comment, in which case 
the plan will need to be amended and resubmitted. 

 Approval. Once the plan has been approved a copy of the application and two (2) 
copies of stamped, signed plan will be returned to the applicant. The nominated 
contractor may then proceed in accordance with the Short Specification. 

 

9.3 SEWER DESIGN CRITERIA 

9.3.1 Subdivisions 

In a Torrens Title subdivision, current legislation indicates that each lot to be sewered must 
have a separate connection to the Council's sewer. 
 
When a dual occupancy or a community title development is to be subdivided under the Torrens 
Title system, a separate junction or connection to Council's sewer must be provided for each lot. 
It is worthwhile considering future use when developing dual occupancies and community titles, 
as converting the sewer to suit Torrens Title may prove expensive. 
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9.3.2 Future Development 

Where subdivision development is located downstream of potential future development, the 
sewer must be designed to accommodate loadings from the upstream areas. 
 

9.3.3 Plans 

Sewer plans submitted to Hawkesbury City Council for approval must be drawn to a recognised 
standard, preferably Supplement 3 Part 401 of AS1100. However, plans drawn to Sydney Water 
or Public Works standards will be accepted. The scale of the plan must either 1:500 or 1:1,000. 
The horizontal scale of the longitudinal sections must be drawn to 1:500 or 1:1000 with a 5:1 
horizontal: vertical ratio.  
 

9.3.3.1 Plan View 

The plan must include the following: 

 A numbered lot layout. 

 Proposed sewer layout. 

 Any existing sewer. 

 Manhole to boundary dimensions as either a square off (SO) or an each way (EW) 
value and a distance between the manhole and the nearest boundary corner. 

 An arrow for each lot to be served generally positioned in the downstream corner of the lot. 

 Arrows indicating direction of flow of proposed sewer mains. 

 Any existing or proposed easements, stormwater systems, services and driveways 
that cross the path of the proposed mains. 

 Any existing or proposed easements, stormwater systems, service and driveways 
adjacent to proposed sewer. 

 Contours at intervals that accurately represent the final surface. 

 AHD levels and show origin of levels on the plan. 

 Areas of lots not served if applicable. 

 Labels on all sewer lines and manholes and distinguish between existing and proposed 
mains. 

 

9.3.3.2 Longitudinal Section 

The longitudinal sections must include the following: 

 Datum RL. 

 Pipe chainage at manholes and dead end. 
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 Finished surface levels. 

 Design invert levels. 

 Depth of sewer. 

 Line and manhole labels. 

 Pipe size, class, type and material. 

 Grades as a percent. 

 Drops through manholes. 

 Any special bedding if required. 

 Spacing of bulkheads and trench stops. 

 All roads, driveway crossings, fences and any other structures and obstructions in the 
path of the proposed mains. 

 All underground services and drainage lines in the path of the proposed mains. 
 

9.3.4 Sewer Alignment 

9.3.4.1 General 

Where possible the alignment of sewers should be such as to serve the maximum number of 
lots with the minimum length of mains. Sewer mains are generally laid parallel to boundaries as 
follows: 

 1.0m from rear boundary to centreline of pipe. 

 1.5m from rear boundary to centreline of pipe when laid parallel to interallotment 
drainage. 

 1.0m from side boundaries to centreline of pipe. 

 1.0 - 4.0m from front boundary to centreline of pipe. 
 
NB: Where sewer lines are laid alongside boundaries they may have to be concrete 

encased through the building zone at time of construction. This will depend on the size 
of the lot. 

 
Where significant vegetation interferes with general sewer alignment, variations to proposed 
construction may be required and written approval necessary. 

 

9.3.4.2 Crossing Empty Blocks 

If crossing an empty block cannot be avoided, the sewer line must cross the block as near as 
possible to a right angle. Care must be taken to avoid the area, which is most likely to be built 
upon. Future use must be thoroughly checked. 
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9.3.4.3 Crossing Roads, Rails and Waterways 

Road, rail, and waterway crossings should be, if possible, at right angles to the obstruction. 
Crossing waterways should be below bed level. 

 

9.3.4.4 Crossing Hillsides 

Where possible, sewer mains are to be constructed at an acute angle to the contours. This is to 
avoid washouts in the trench (see clause 6.3.3 of the standard Civil Works Specification Part 2 
Construction) and scars on a hillside. 
 

9.3.4.5 Crossing Services 

Sewers should cross large services or banks of services as close to right angles as possible. 
Sewer mains crossing above or below other services must be designed so that there is 
adequate clearance between the main and the other service. The minimum clearances 
desirable are: 

(a) 0.08m for existing services. 

(b) 0.15m for proposed services. 
 

9.3.4.6 Small Lots 

Where small lots are involved, such as 450-500 square metres, consideration in design must be 
given to access to and maintenance of manholes in the rear of properties. If access will be a 
problem with proposed housing, then sewer mains must serve lots along the front boundary. 
 

9.3.5 Sewer Depth 

9.3.5.1 General 

For a given number of tenements the designer has a range of pipe sizes and gradient 
combinations of which many will be acceptable hydraulically. The selection of pipe size and 
gradient is governed by the following considerations: 

 The sewer should be as shallow as possible, but of sufficient depth to drain the 
properties it serves. 

 The pipe must have adequate cover or be protected. 

 Initially, the sewer must have a sufficient number of connections to ensure that self-
cleansing occurs. 
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 The pipe must be of a size and gradient that will allow it to carry the expected flow 
from the ultimate number of connections. 

 The pipe must be located to avoid other services that cannot be reasonably relocated. 
 

9.3.5.2 Minimum Cover Requirements 

Minimum cover over sewer pipes without special protection is set out as follows: 
 
In Private Property, Reserve or Open Space 

 150mm   0.50m 

 225mm   0.60m 

 300mm   0.70m 

 375mm   0.90m 

 450mm   1.00m 

 525mm   1.10m 

 600mm   1.10m 
 
In Footpaths 

 All sizes   1.10m 
 
In Roadways 
 
In roads not subjected to heavy traffic and where all other services exist and these services and 
road levels are not likely to change. 

 All sizes   1.20m 
 
Other Roads 

 All sizes   1.35m 
 

9.3.6 Manholes 

9.3.6.1 General 

Manholes are placed on gravity sewers at changes in direction, grade or pipe size. 
 

9.3.6.2 Maximum Spacings Between Manholes 

Spacings between manholes are set out as follows: 

 150 - 300mm pipe   100 metres 

 Greater than 300mm pipe  120 metres 
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9.3.6.3 Fall Through Manholes 

 0 to 45º deflection   50mm 

 45 to 90º deflection   100mm 
 

9.3.6.4 Drop Manholes 

Where the difference in levels of the inlet and outlet are greater than can be accommodated 
with a fall through the invert of a manhole, an external drop must be constructed.  
 

9.3.7 Deadends and Sidelines 

9.3.7.1 Maximum length 

 Deadend 50 metres 

 Sideline 5 metres 

 Sideline connected to MS 20 metres 
 

9.3.8 Hydraulic Load and Pipe Size 

9.3.8.1 General 

The following design load is based on research and measurement and has been used for the 
hydraulic design of the South Windsor Wastewater Treatment Plant. 
 
Developers may submit plans for assessment based on either Sydney Water or Department of 
Land and Water Conservation's hydraulic load and grade tables. Tables provided by the DLWC 
produce results closer to local design flows. 
 

9.3.8.2 Hydraulic Load - Residential Sewers 

Hydraulic loading for design of sewers in the Windsor Sewerage Catchment is based on 240 
litres per person per day, with an occupancy rate of 3.5 people per household. 

1 person = 1EP = 240 l/d 

3.5 people = 1T = 840 l/d 

EP = Equivalent Population 

T = Tenement 
 
Average Dry Weather Flow = 0.010 litres per second per tenement 
 

________________________________________________________________________________________________________________________DESIGN 

E–89 



PART I 
____________________________________________________________________________________ hawkesbury development control plan 

9.3.8.3 Hydraulic Load - Commercial and Industrial 

Where land has been zoned for commercial and industrial activities and the use is unknown, 
minimum sewer design must be the same as for residential. 
 

9.3.8.4 Pipe Sizes 

Residential (minimum)    150mm 
Commercial and Industrial (minimum)  225mm 
 

9.4 BUILDING OVER COUNCIL’S SEWER MAINS 

9.4.1 General 

Council’s general policy is not to allow building over sewer mains. However, when 
circumstances indicate that the economic use of the property may be restricted as a result of 
sewer location, Developer/Owners may make written application for approval to build adjacent 
to or over sewer mains. 

 

9.4.2 Approval 

Where approval is granted, the Developer/Owner must forward to Council an Identification 
Survey. The survey must show accurate position of the main and the completed structure built 
over the main. These measurements must be related to the property boundary. A Registered 
Surveyor must conduct the Identification Survey. 

 

9.4.3 Indemnity 

Where an indemnity applies, it will be recorded on Council’s property file. 
 
With regard to lightweight removable structures, the property owner must indemnify Council 
against all costs associated with the removal and or subsequent re-erection of the subject 
structure, and give an undertaking to remove the structure when required to do so by Council. 
 
In case of an emergency, Council may remove the structure to gain access to the sewer and 
Council shall not be held responsible for damage to the structure. The cost of such removal and 
subsequent re-erection of the subject structure will be borne by the property owner. 
 
With regard to substantial structures, Council will not be held responsible for any damage to the 
structure built over or adjacent to a sewer main, in the event the main needs to be repaired. 
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9.4.4 Clearances 

9.4.4.1 Horizontal Clearance To Sewers 

For open trench access, regardless of whether or not shoring is required, the face of any footing 
or pier must be a minimum 600mm clear of the edge of the sewer main. The Superintendent or 
his representative must approve any variation on the minimum clearance in writing 
 
In the case of deep-shored excavations, minimum clearance may have to be increased to 
900mm. Sufficient headroom must be maintained to drive the trench shoring, ie; headroom 
equal to the minimum depth of trench plus 600mm. 
 
Where access will be by a shored drive or tunnel, the footings are to be designed so that an 
excavation, at least 1.2 metres wide (more for larger size pipes) can be carried out. This area 
need not necessarily be concentric with the centreline of the conduit but no footing should be 
closer than 600mm to the outside of the conduit (See Standard Drawing SM5-2 and 3). 
 

9.4.4.2 Vertical Clearance over Sewers 

Where a structure is built over a sewer main, sufficient headroom must be maintained to drive 
trench shoring or for tunnelling (See Standard Drawing SM5-1 and 3) 
 

9.4.4.3 Length of Tunnelling from Open Space 

This must not exceed 6 metres, ie, a maximum of 12 metres of the sewer may be built over if 
access is available from both ends. Where the likelihood of future work is minimal, approval may 
be granted to increase, in single distance, from 6 to 7.5 metres for 225mm diameter mains, and 
to 10 metres for 300mm diameter or larger mains. 

 

9.4.5 Building Adjacent to Sewers 

When building adjacent to Council sewer mains the Contractor must consider the following: 
 
In order to maintain the structural integrity of Council’s sewer main, adjacent footings must be 
designed and constructed so that the footings descend at least 900mm below the zone of 
influence of the trench. Zone of influence is measured from a point starting 600mm from the 
centreline and at the invert level of the sewer main. The angle of repose shall be assumed to be 
1:1 (45°) in undisturbed clay or similar material, and 1:2 (30°) from horizontal in sand or filled 
ground, whether compacted or not. All supporting piers adjacent to the sewer main must be 
reinforced for subsequent tying into the strip footing or perimeter beam. Details of the proposed 
footings system must be submitted for approval prior to commencement of work. The contractor 
must accurately locate the position of the main prior to commencement of work (See Standard 
Drawing SM5-2). 
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When boring holes for footings adjacent to sewer mains, the Contractor/Developer must ensure 
the drilling equipment has not damaged the sewer main. 

 

9.4.6 Building Over Sewers 

9.4.6.1 General Restrictions 

There are some general restrictions that must be considered when building over a sewer main. 
They are as follows: 

(a) Building over manholes, lampholes, vertical shafts or any rodding points will not be 
permitted. 

(b) Building over sewer rising mains (pumping mains) will not be permitted. 

(c) Unimpeded access must be maintained to manholes, inspection shafts vertical shafts, 
lampholes or any sewer main rodding points at all times. 

 

9.4.6.2 Lightweight Removable Structures / Outdoor Living Areas 

Lightweight removable structures may include but are not limited to carports, pergolas, 
aboveground swimming pools, decking, garden sheds, or awnings. 

The above structures may be built over any reticulation main, subject to the following: 

(a) General restrictions apply. See Section 9.3.6.1. 

(b) Where applicable, that portion of the structure, which projects over the sewer main, 
must be constructed as to be readily detachable from the remainder of the structure. 

(c) In case of an emergency, Council may remove the structure to gain access to the sewer 
and Council will not be held responsible for damage to the structure. The cost of such 
removal and re-erection will be borne by the property owner. 

(d) Indemnity applies. See Section 9.3.3. 
 

9.4.6.3 Substantial Structures 

Substantial structures may include but are not limited to inground swimming pools; residential, 
commercial, industrial buildings and outbuildings, such as residences, garages, house 
extensions, home units, commercial buildings and factories.  
 
If approval is granted construction is subject to the following conditions: 

(a) General restrictions apply. See Section 9.3.6.1. 
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(b) The structure must be piered and supported in accordance with Council's specifications 
to maintain structural stability should the sewer main require excavation. (See Standard 
Drawing SM5-1) 

(c) To minimise the need for future work on the sewer, the main built over must be encased 
in concrete in accordance with Council’s Specification. (See Standard Drawing SM5-1 
and Clause 6.6.3 in the Standard Specification) 

(d) Indemnities apply. See Section 9.3.3. 
 

9.4.6.4 Second-storey Additions 

Where the footings of the existing building are to be used, and these were taken below the zone 
of influence under Council's supervision when the original building was erected, an Engineer's 
Certificate, stating that the original footings are satisfactory to carry the additional building loads, 
is to be submitted to Council. 
 
If Council has no record of the original footings, an additional storey may be added only if 
Council's requirements, such as encasement and underpinning, are observed. Council must be 
satisfied of the structural adequacy of the building. 
 
Approval will be withheld if the sewer or access to the sewer is not considered satisfactory. 
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10. INTENSITY-FREQUENCY-DURATION TABLES  
 

TABLE A-1  DESIGN RAINFALL INTENSITIES - FLOODPLAIN AND ADJOINING AREAS 

Recurrence Interval Duration 
1 2 5 10 20 50 100 500

5m 75.83 98.07 127.39 144.71 167.49 197.55 220.61 276.18
6 71.01 91.84 119.3 135.53 156.86 185.01 206.62 258.66
7 67 86.65 112.56 127.87 147.99 174.56 194.95 244.05
8 63.57 82.22 106.81 121.33 140.43 165.64 184.99 231.59
9 60.6 78.37 101.81 115.66 133.87 157.9 176.34 220.77

10 57.98 74.98 97.41 110.67 128.09 151.08 168.73 211.25
11 55.65 71.97 93.5 106.22 122.95 145.02 161.96 202.77
12 53.56 69.27 89.99 102.23 118.33 139.58 155.88 195.16
13 51.67 66.82 86.81 98.63 114.15 134.65 150.38 188.28
14 49.94 64.59 83.92 95.34 110.35 130.17 145.37 182.01
15 48.36 62.55 81.27 92.33 106.87 126.06 140.79 176.27
16 46.91 60.68 78.83 89.56 103.66 122.28 136.57 170.99
17 45.57 58.94 76.58 87 100.7 118.79 132.67 166.1
18 44.33 57.33 74.49 84.63 97.95 115.54 129.04 161.57
20 42.08 54.43 70.72 80.35 93 109.7 122.52 153.41
25 37.57 48.59 63.14 71.73 83.03 97.95 109.39 136.97
30 34.13 44.14 57.36 65.17 75.43 88.98 99.38 124.44
35 31.4 40.61 52.77 59.96 69.4 81.87 91.44 114.5
40 29.17 37.72 49.02 55.7 64.47 76.06 84.95 106.38
45 27.3 35.31 45.89 52.14 60.36 71.2 79.53 99.58
50 25.71 33.26 43.22 49.11 56.85 67.07 74.91 93.81
55 24.34 31.49 40.92 46.5 53.83 63.5 70.93 88.82
60 23.15 29.94 38.91 44.21 51.18 60.38 67.44 84.46
75 20.4 26.38 34.29 38.96 45.1 53.21 59.43 74.42
90 18.37 23.76 30.88 35.08 40.61 47.91 53.52 67.02

2.0h 15.54 20.09 26.12 29.67 34.35 40.52 45.26 56.68
3 12.24 15.83 20.57 23.37 27.06 31.92 35.65 44.64
4 10.32 13.35 17.35 19.71 22.82 26.92 30.07 37.66
5 9.05 11.7 15.21 17.28 20 23.59 26.35 33
6 8.12 10.51 13.65 15.51 17.96 21.19 23.66 29.63
8 6.86 8.87 11.52 13.09 15.16 17.88 19.97 25.01

10 6.01 7.78 10.11 11.48 13.29 15.68 17.52 21.94
12 5.4 6.99 9.08 10.32 11.94 14.09 15.74 19.71
14 4.87 6.31 8.27 9.43 10.95 12.97 14.52 18.27
16 4.45 5.78 7.62 8.72 10.16 12.07 13.54 17.12
18 4.11 5.35 7.09 8.14 9.51 11.32 12.73 16.15
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Recurrence Interval Duration 
1 2 5 10 20 50 100 500

20 3.82 4.99 6.65 7.65 8.96 10.69 12.04 15.33
22 3.58 4.68 6.27 7.23 8.48 10.15 11.45 14.62
24 3.37 4.42 5.94 6.87 8.07 9.68 10.93 14
36 2.54 3.35 4.59 5.37 6.36 7.71 8.76 11.38
48 2.05 2.72 3.79 4.47 5.33 6.51 7.44 9.75
60 1.73 2.3 3.25 3.85 4.62 5.67 6.51 8.6
72 1.49 1.99 2.84 3.39 4.08 5.04 5.8 7.73

 
TABLE A-2 

DESIGN RAINFALL INTENSITIES – BOWEN MOUNTAIN, KURRAJONG HEIGHTS, BILPIN, 
MOUNTAIN LAGOON, BERAMBING AND ADJOINING AREAS 

Recurrence Interval Duration 
1 2 5 10 20 50 100 500

5m 83.54 106.69 133.92 149.52 170.63 198.16 219.07 268.8
6 78.28 99.97 125.46 140.05 159.82 185.59 205.15 251.69
7 73.9 94.36 118.4 132.16 150.8 175.1 193.55 237.43
8 70.15 89.58 112.38 125.43 143.11 166.16 183.65 225.26
9 66.9 85.42 107.15 119.58 136.43 158.39 175.06 214.7

10 64.04 81.76 102.55 114.44 130.55 151.55 167.5 205.4
11 61.49 78.5 98.45 109.86 125.32 145.47 160.77 197.13
12 59.2 75.58 94.77 105.74 120.62 140.01 154.72 189.71
13 57.13 72.93 91.44 102.02 116.37 135.07 149.26 182.99
14 55.24 70.52 88.41 98.63 112.5 130.57 144.28 176.88
15 53.52 68.31 85.63 95.53 108.95 126.45 139.72 171.28
16 51.93 66.28 83.07 92.67 105.69 122.66 135.53 166.13
17 50.46 64.4 80.71 90.03 102.68 119.15 131.65 161.36
18 49.09 62.65 78.52 87.58 99.88 115.9 128.06 156.95
20 46.63 59.51 74.57 83.17 94.84 110.04 121.58 148.99
25 41.67 53.18 66.61 74.28 84.69 98.24 108.53 132.97
30 37.89 48.35 60.54 67.5 76.95 89.25 98.59 120.76
35 34.89 44.51 55.72 62.12 70.81 82.12 90.7 111.08
40 32.43 41.38 51.78 57.72 65.79 76.29 84.26 103.17
45 30.38 38.75 48.49 54.05 61.59 71.42 78.87 96.56
50 28.63 36.52 45.69 50.92 58.02 67.27 74.29 90.94
55 27.12 34.59 43.27 48.21 54.94 63.69 70.33 86.09
60 25.8 32.9 41.15 45.85 52.24 60.56 66.87 81.84
75 22.82 29.15 36.63 40.92 46.72 54.28 60.03 73.71
90 20.61 26.37 33.26 37.23 42.58 49.58 54.9 67.59

2.0h 17.52 22.46 28.51 32.02 36.72 42.89 47.59 58.84
3 13.89 17.88 22.89 25.83 29.74 34.88 38.82 48.29
4 11.77 15.19 19.58 22.16 25.59 30.11 33.58 41.94
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Recurrence Interval Duration 
1 2 5 10 20 50 100 500

5 10.36 13.39 17.34 19.68 22.77 26.86 30 37.6
6 9.33 12.08 15.7 17.86 20.7 24.47 27.37 34.4
8 7.91 10.27 13.43 15.33 17.82 21.13 23.68 29.89

10 6.97 9.05 11.91 13.62 15.87 18.86 21.17 26.82
12 6.28 8.17 10.79 12.37 14.43 17.19 19.32 24.54
14 5.71 7.45 9.9 11.38 13.32 15.91 17.92 22.86
16 5.26 6.87 9.18 10.59 12.42 14.88 16.79 21.49
18 4.89 6.4 8.59 9.94 11.68 14.02 15.85 20.35
20 4.58 6 8.09 9.38 11.05 13.29 15.05 19.38
22 4.31 5.66 7.66 8.9 10.5 12.66 14.35 18.53
24 4.08 5.37 7.29 8.49 10.03 12.11 13.74 17.79
36 3.14 4.16 5.75 6.75 8.04 9.79 11.17 14.63
48 2.59 3.45 4.82 5.7 6.82 8.36 9.58 12.66
60 2.21 2.95 4.18 4.96 5.97 7.35 8.46 11.25
72 1.93 2.59 3.69 4.41 5.32 6.59 7.6 10.17
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1. GENERAL SPECIFICATIONS 

1.1 GENERAL 

This Specification has been compiled to outline Council's general procedures and practices in 
respect of all the associated construction requirements. 
 
Council's basic objective is to preserve, enhance and develop the amenity of the area with 
specific reference to safety, convenience and long term cost effectiveness. This specification 
informs the Developer of Council's requirements with respect to construction of assets, which 
will eventually be vested in and be maintained by Council. 
 
The Documents referred to in this specification shall include but not be limited to engineering 
plans approved by the Certifying Authority, Council's Design Specifications, Australian 
Standards, Australian Rainfall and Runoff, Institution of Engineers, 1987 and the Statutes, Acts 
and By-Laws of the governments of New South Wales and Australia. All of these documents 
compliment each other and shall be referenced in conjunction with this specification.  This 
document is the specification defining construction details and the obligations of Council and the 
Developer.  These obligations are inherent and binding once the Developer's Engineering Plans 
have been approved and a Construction Certificate is issued by the Certifying Authority. No 
departure or change will be permitted from approved Engineering Plans during construction 
except by written consent or on-site approval from Certifying Authority. 
 
The Documents including any written directions issued by Council to the Developer are binding 
on the Developer. Council neither accepts responsibility nor implies or guarantees any 
directions given to the developer for any subsequent physical or contractual damages received 
by the Developer.  
 

1.2 RESPONSIBILITIES OF THE PARTIES 

It should be noted clearly by all parties that the Contractor is contracting to the Developer and 
not the Council or the Certifying Authority.  It is the responsibility of the Developer to ensure that 
all works are carried out in a sound, efficient and workmanlike manner and in accordance with 
sound engineering practice and principles, and are completed in accordance with the 
Documents and this specification. 
 

1.2.1 Certifying Authority's Responsibilities 

Final approval of the works rests with the Certifying Authority, on the assurance that the 
Documents and specification have been complied with and the construction satisfactorily 
completed. 
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Inspections undertaken by the Certifying Authority in no way limits the Developer's full 
responsibility for completing the works in accordance with sound engineering practice and 
principles and in accordance with the intent and purpose of the Documents. 
 
It should be noted that inspections by the Certifying Authority do not relieve the Developer’s 
responsibility to supervise, or arrange the supervision of, the work as indicated.  The Certifying 
Authority's inspection is for the purpose of enabling, when the works have been completed, 
certification to the Council that the works have been properly carried out in accordance with the 
Documents and specification, and they are in a satisfactory state for the Council to take them 
over.  Consequently, any defects that develop before the work is finally accepted by the Council 
shall have to be rectified, even though the defective work may have been previously inspected 
by the Certifying Authority.  The whole of the work shall be carried out to the entire satisfaction 
of the Certifying Authority.   
 
If irregularities occur and are not rectified to the Certifying Authority's satisfaction, or if work is 
covered before inspection has been made, no guarantee is given that the works will be 
approved when application is made. 
 

1.2.2 Developers Responsibility 

1.2.2.1 The Documents 

 
It is the Developer’s responsibility to complete, or to cause the completion of, the works in 
accordance with the terms of approval, the approved plans and specifications (the documents). 
 
After obtaining approved Construction plans and Construction Certificate from the Certifying 
Authority, and any consents required from Statutory Authorities, the Developer may commence 
construction of the works. 
 
Before the construction is commenced the Developer shall ensure that adequate supervising 
staff to control the work is employed so that it is carried out fully in accordance with the 
requirements of the approved plans and specifications. 
 
The Works shall be completed in accordance with the intent and purpose of the Documents. 
The latest copies of the Documents must be kept on-site at all times and be available for 
inspection by the Certifying Authority. 
 

1.2.2.2 Access by the Certifying Authority 

The Developer shall allow complete and unhindered access to the Certifying Authority to the 
Works for the purpose of inspecting materials and the Works. 
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The Developer, when required by the Certifying Authority, shall provide all particulars as to the 
mode and place of manufacture and source of supply of any of the materials to be used.  The 
Developer shall, at the direction of the Certifying Authority, submit any materials or work for 
testing and shall, when required, open up and supply samples of any work which has been 
covered, whether or not same shall have been previously approved by the Certifying Authority.  
All expenses incurred in moving such material from the works or in making good the works after 
such removal shall be borne by the Developer. 
 
Failure by the Developer to comply with all reasonable requests and directions from the 
Certifying Authority will be sufficient reason for the Certifying Authority to withhold final approval 
to the works. 
 
Where inspections are required outside normal working hours, it shall be necessary to request 
such inspections in writing and shall be conditional upon the applicant accepting all costs 
involved in the Certifying Authority undertaking such inspections. 
 

1.2.2.3 Existing Services  

Prior to the commencement of the works, the Developer shall ascertain from the appropriate 
Public Utility Authority and/or the Council, the position and depth of all existing services which 
may be interfered with during the excavation and/or construction of the works.  The Developer 
shall take every precaution to avoid damage to any utility service within, or adjacent to, the limits 
of the works and shall be held responsible for any such damage caused directly or indirectly. 
 
If, during the conduct of the works, any alteration or damage to existing services is occasioned, 
it shall be the responsibility of the Developer to make the necessary arrangements for 
rectification with the appropriate authority.  All alterations and repairs shall be carried out to the 
requirements of the Engineer and the appropriate authority.  A written clearance shall be 
obtained from the relevant authority prior to the final inspection. 
 

1.2.2.4 Work by Service Supply Authorities  
and/or other Contractors 

It should be anticipated by the Developer that the construction of mains and/or services by 
Service Authorities and/or work by other Contractors may proceed during the currency of the 
Works. 
 
The Developer must permit and maintain access by traffic to such construction and/or work and 
shall not obstruct the execution of work by the various Service Authorities and/or other 
Contractors and/or Builders. 
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1.2.2.5 Completion of Works 

It is the Developer's responsibility to complete or to cause the completion of the Works in 
accordance with the Documents and in a workmanlike manner. Inspection by the Certifying 
Authority does not relieve the Developer of his responsibility to supervise or to arrange the 
supervision of the Works. Inspections are for the purpose of enabling the Certifying Authority to 
be satisfied that the Works have been properly carried out in accordance with the Documents 
and that the Works are in a suitable state for Council to take over. Where works have been 
undertaken without inspection by the Certifying Authority, the Developer is to arrange for a 
CPEng to certify that the works have been constructed in accordance with the approved 
documents or reconstruct the relevant sections of work. 
 
Consequently, any defects that develop before the Works are finally accepted by the Certifying 
Authority will be required to be adjusted even though the defective work may have previously 
been approved. 
 

1.3 PRIOR TO COMMENCEMENT 

1.3.1 General 

The Certifying Authority shall approve for construction all Documents prepared for the Works. 
The Developer shall obtain consents from all relevant Statutory Authorities as required by the 
Certifying Authority prior to any works being commenced. 
 
Where necessary, approval from adjoining landholders for access and/or right of way shall be 
obtained in writing prior to approval of the Documents. 
 
A copy of this approval shall be forwarded to the Certifying Authority.  The Certifying Authority 
shall be given 24 hours notice prior to the commencement of any Works. 
 
A site meeting between the Certifying Authority and Developer shall take place before 
construction activities commence. 
 

1.3.2 Adequacy Of The Developer's Site Representative 

Before construction is commenced the Developer shall ensure that adequately qualified 
supervisory staff are available to control the Works. 
 
The Developer shall advise the Certifying Authority the name of the person appointed as his 
representative for the Works (hereinafter known as the Project Manager). 
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1.3.3 Insurance 

The Developer is responsible to ensure that all Contractors are covered for Public Liability 
Insurance for a minimum $10million and full Workers Compensation Insurance on all works, as 
requested by NSW Statute. Insurances must be kept current for the duration of the works. 
 

1.4 PROVISION FOR TRAFFIC 

The Developer shall not obstruct and shall be held responsible for, the safety of traffic, vehicular 
and pedestrian and shall provide all watchmen, lights, barriers, signs and fences necessary to 
prevent any accident or public or private damage or loss and shall regulate traffic during the 
progress of the Work, in accordance with the requirements of AS 1742-3(1996) and the 
approved Traffic Management Plan.  
 
If necessary, the Developer shall provide for traffic by its diversion to an alternative route 
approved by the Certifying Authority or by the formation of side tracks alongside the Works, or 
by the construction of one half of the road at a time leaving the other half available for traffic. 
The Developer shall not, by his operations, obstruct any side road or branch track, nor shall he 
break down any fences, or damage public or private utilities, nor obstruct any drain or 
watercourse. When such obstructions or breakages cannot be entirely avoided the Developer 
shall at once remove such obstructions and make adequate provision for traffic or immediately 
repair such breakages.  
 
In the event of failing to rectify any of the abovementioned causes, the Certifying Authority 
reserves the right to do so after giving the Developer 24 hours notice in writing of its intention 
and the whole of the cost of such work incurred by the Certifying Authority shall be a legitimate 
charge payable by the Developer. 
 
Any variation from the Approved Traffic Management Plan requires approval from the Certifying 
Authority prior to implementation. 
 

1.5 WORKING HOURS 

The works shall be carried out within the hours of 7:00am to 5:00pm Mondays to Fridays and 
8:00am to 1:00pm Saturdays or in accordance with the Development Consent. 
 
No work shall be undertaken on Sundays or public holidays. 
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1.6 DAMAGE TO OR ALTERATIONS OF EXISTING 
SERVICES 

The Developer shall exercise the greatest care during the progress of the Works to avoid 
damage to any utility service and shall be responsible for any damage caused by him or his 
agents directly or indirectly. 
 
If, as a result of the Works, any alterations to existing utility services are considered necessary 
by the Certifying Authority, it shall be the responsibility of the Developer to make the necessary 
arrangements with the appropriate Authority at their total cost and at no cost to the Certifying 
Authority. 
 

1.7 ENTRY UPON ADJOINING PROPERTY 

The Developer or his representative shall not commit any act of trespass and shall effectively 
protect all adjoining properties and owners against any loss, damage or injury that may occur 
through the carrying out of the Works. If instructed by the Certifying Authority, the Developer 
shall implement the instruction given by the Certifying Authority.  
 
All property which has been disturbed as a result of the Developer's activities shall be 
reinstated. The reinstated property, in surface finishes or fences or other property, shall be 
reinstated to a finish similar to that which existed prior to disturbance and to the satisfaction of 
the property owner. 
 

1.8 DEBRIS DISPOSAL 

Burning off by open fire is prohibited.  Advice on acceptable methods of debris disposal may be 
obtained from the Metropolitan Waste Disposal Authority. 
 

1.9 USE OF APPROPRIATE STANDARDS  
FOR CONSTRUCTION 

It is the responsibility of the Developer to complete all works according to Australian Standard 
except where the Documents specifically override the Australian Standard. 
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1.10 INSPECTION OF THE WORKS 

1.10.1 Work Inspections Schedule  

The Developer shall give the following notices, as listed in Table 1.1, to the Certifying Authority.   

TABLE 1.1 TABLE OF INSPECTIONS 

 
 

Inspection 
 

Pre-requisite 
Prior Notice 
Days Before 
Inspection 

Prior to commencement of Work Erosion Controls in Place 1 working day 

Traffic control to AS 1742-3 (1996) Prior to opening of roads 1 working day 

Bedding of pipes in trenches Pipes laid and jointed 1 working day 

Trench backfill within roads Sand backfilled and compacted to subgrade level 1 working day 

Formwork for concrete structures Prior to pour 1 working day 

Subgrade proof roller test Subgrade placed, levelled, compacted 1 working day 

Proof roller test for kerb  Pavement placed, levelled and trimmed 1 working day  

Sub-base Course proof roller test Pavement placed, levelled and trimmed, kerbs in place 1 working day 

Base Course proof roller test Pavement placed levelled and trimmed 1 working day 

Prior to placing of fill Surface ready for filling, fill material inspected 1 working day 

Road crossing Service in excavated trench, bulkheads in place 1 working day 

Preliminary Final Inspection All works practically complete survey pegs placed 5 working days 

Final Inspection All works practically complete and submissions of W.A.E. 
plans 

5 working days 

Asphaltic Concrete Surfacing Road ready for surfacing 1 working day 

 

1.10.1.1 Preliminary Final Inspection 

A preliminary final inspection shall be arranged upon completion of the Works excluding 
deferred Works that are to be bonded. The Works shall be fully in compliance with the 
Documents. 
 
The following work shall be completed prior to the preliminary inspection. 

 Work-as-Executed Plans as required. 

 All lots pegged. 

 Street signs erected at approved locations. 
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1.10.1.2 Final Inspection 

A final inspection shall be arranged upon completion of any defects encountered in the 
preliminary inspection. 
 

1.10.2 Inspection And Testing Of Materials 

1.10.2.1 Availability Of Material For Testing 

The Developer shall at the direction of the Certifying Authority submit any material or work for 
testing and shall "open up" and supply samples of any work which has been covered whether 
the work has or has not previously been approved by the Certifying Authority. All expenses 
incurred in providing such materials from the Works or in making good the Works after such 
removal shall be borne by the Developer.  Such directions must be complied with within 24 
hours, or such time frame as agreed by the Certifying Authority. 
 
The cost of all tests and certifications required by the Certifying Authority shall be borne by the 
Developer. 
 

1.10.2.2 Quality Of Materials 

All materials incorporated in the Works shall be new and comply with the relevant Australian 
Standard (refer Table 1.2). All materials shall be subject to inspection testing and approval by 
the Certifying Authority. If any materials fail to comply with the documents then that material 
represented by the failure and all materials of similar manufacture or supply shall be rejected. 
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TABLE 1.2 SCHEDULE OF MATERIAL TESTS 

Except where specifically overridden by the Documents. 
 
Material to be Tested Standard to be 

Complied With Prior to Type of Work Form of Test Verification 

Compacted Subgrade AS 1289 Placing Sub-Base Proof rolling, (Note 1) NATA 
Certificate and Plan. 

Compacted Sub-Base AS 1289 Placing Base Course Proof rolling, (Note 1) NATA 
Certificate and Plan. 

Compacted Base Course AS 1289 Road Surfacing Proof rolling, (Note 1) NATA 
Certificate and Plan. 

Asphaltic Concrete Surfacing AS 2891 & RTA 1013 
Pt K 

Completion of Part of Work NATA Certificate 

Earth Fill AS 1289 Spreading topsoil NATA Certificate and Plan 
Supply and ordering ready 
mixed concrete 

AS 1379-1991 Concrete Pour NATA Certificate 

Concrete AS 1012 Completion of Part of Work NATA Certificate 
Reinforcing Bars and Wires AS. 1302, AS 1303 & 

AS 1304 
Concrete Pour Site Inspection 

Interlocking concrete paving 
units 

AS 1012 Completion of Part of Work Site Inspection 

Pre-cast reinforced concrete 
Box Culvert  

AS 1597 Taking delivery Site Inspection 

Pipes As for relevant type of 
pipe 

Taking delivery Site Inspection 

Crushed Rock RTA T114, T213, 
T215 & T221 

Taking delivery NATA Certificate 

Natural Gravel RTA, T106, T171, 
T114, T108, T109 & 
T215 

Taking delivery NATA Certificate  

 
Note 1  Proof rolling with 3 point self propelled static roller, minimum ten (10) tonne. 
Note 2 Depending on Works some of these Tests and Certificates may not be required. 

 

1.11 TOLERANCES 

1.11.1 Sub-Grade 

The tolerances as listed need to be met as a minimum.  Where deviations occur outside of the 
tolerances outlined, the contractor/developer needs to refer this immediately to the Certifying 
Authority to have this or an amendment approved. 
 
The tolerance on the Reduced Level of the sub-grade shall be as follows: 

 minus, no limit. 

 plus 15mm. 
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1.11.2 Pavement 

The tolerances on completed pavement thickness, measured at time of preparation for 
bituminous surface treatment, shall be as follows: 

Total thickness  minus 5mm; plus no limit 
Pavement thickness  minus 5mm; plus 5mm 
Sub-Base  minus 5mm; plus 10mm 
 
WAE levels are to be provided for all pavement layers including the sub-grade. 
 
Pavement thicknesses can be checked by drilling or digging of holes by the Developer in the 
finished pavement at positions determined by the Certifying Authority. Holes shall be filled after 
measurement with damp material as specified for the surface course, well rammed to the 
satisfaction of the Certifying Authority. The cost of digging and repairing the test holes shall be 
borne by the Developer. 

Width of pavement 
(where not in contact with concrete gutter)  minus 25mm, plus 150mm 
 

1.11.3 Bitumen Seal 

The tolerances of the finished surface of pavement (neglecting the thickness of the final 25mm 
layer of bituminous surface treatment) measured at the time of preparation for surface treatment 
shall be as follows: 
 
Level - Finished level at any point  minus 5mm, plus 10mm 
Grading in any direction in 3m or less  minus 5mm, plus 10mm 
Grading in any direction per 3 metres  minus 5mm, plus 10mm 
Width of seal (where not in contact with concrete gutter)  minus 25mm, plus 150mm 
 

1.11.4 Finished Surface Of Pavement (Asphaltic Concrete) 

The tolerances on the finished surface level shall be as follows: 
 
Wearing Course  minus 5mm, plus 5mm 
Grading in any direction in 3 m or less  minus 5mm, plus 5mm 
 
On vertical curves, similar standards shall apply with an allowance made for the vertical 
curvature. 
 
Widths - Edge of bitumen surface  
(where not in contact with concrete gutter)  minus 25mm, plus 50mm 
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1.11.5 Kerbs, Gutters, Footway And Vehicle Crossings 

Tolerances on the level of kerb, gutter and footway 
and vehicle crossings shall be  plus 10mm, minus 10mm 
 
In all cases, variations in level shall not be local and shall be over a length of 15 metres or more. 
 
The tolerances on the horizontal shall be as follows: 
 
Dimensions of vehicle crossing  25mm 
 
Reinforcement 
Overall length  minus 15mm 
  plus zero 
 
Cover  minus zero 
  plus 5mm 
 

1.11.6 Pipe Lines 

The tolerances of the invert level of the pipe lines shall be as follows: 
 
Finished level of the invert at any point  minus 15mm, plus 15mm 
provided that no point is at a higher level  
than a corresponding point upstream. 

Grading  minus 0.2%, plus 0.2% at any 
point 
 

1.11.7 Pits And Headwalls 

The tolerances for pits and headwalls shall be as follows:  
 
Finished level of inverts, soffits and upper surfaces  minus 15mm, 
  plus 15mm 

Other dimensions  minus 25mm  
  plus 25mm 

Chainage of pit centre line of pits  minus 150mm 
  plus 150mm 

Deflection of exposed edges  10mm 

Cover to steel reinforcement  minus zero  
  plus 5mm: 
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LONGITUDINAL DIMENSIONS OF STEEL REINFORCEMENT: 

Length overall as bent  minus 15mm, plus zero 
 
Other dimensions  minus 15mm 
  plus 25mm 
 
Cover  minus zero, plus 5mm 
 

1.11.8 Open Earth Drains 

The tolerances for open earth drains shall be: 
 
Depth  minus zero 
  plus 50mm 
 
Width at all parts of cross-section  minus zero 
  plus 300mm 
 

1.11.9 Tolerances Being Exceeded 

In the event of the tolerances being exceeded, the Certifying Authority may at its absolute 
discretion, order the Developer to carry out any reconstruction or remedial measures considered 
necessary or desirable. 
 

1.11.10 Smooth Junctions 

Smooth junctions shall be made with all existing work. 
 

1.12 ALIGNMENT, SETTING OUT AND CARE OF SURVEY 
WORKS 

The Developer shall arrange for the setting out of the works by a  Surveyor. 
 
The centrelines of all roads together with all lot pegs, drainage easements and interallotment 
drainage lines, where appropriate, shall be marked and recovered by pegs or other marks as 
shown in the Documents. 
 
The Developer shall construct the works in strict conformity with the surveyed centreline and 
location approved, except where otherwise shown in the Documents or instructed in writing by 
the Certifying Authority. 
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If at any time during the progress of the work, any error is discovered in the position, level, 
dimensions or alignment, the Developer shall immediately on discovery of the error notify the 
Certifying Authority. and shall, unless the Certifying Authority otherwise directs, arrange for the 
error to be corrected by a Registered Surveyor. 
 

1.13 CARE OF SURVEY MARKS 

The Developer shall preserve and maintain in their true position all State Survey Marks (SSM) 
and Permanent Marks (PM) whether or not the marks are to be used for the purpose of setting 
out, checking or measuring the work. 
 
Should any SSM or PM be disturbed or obliterated, the Developer shall immediately notify the 
Certifying Authority and shall, unless the Certifying Authority otherwise determines, arrange for 
a Registered Surveyor to rectify such disturbance or obliteration. The cost of rectification shall 
be borne by the Develop 
 

1.14 SERVICE CONDUITS 

1.14.1 General 

Prior to the commencement of the works, the applicant shall obtain from the various Public 
Utility Authorities details of their requirements for service conduits in the work area. 
 
Service conduits shall be provided at locations specified by the relevant Authority and in 
accordance with their requirements. 
 
Conduits within the road reserve shall be laid normal to the road centre line and be of sufficient 
length to extend beyond the back edge of the kerb.  The conduits shall be laid prior to the 
construction of the pavement sub-base, and shall have a minimum cover of 500mm. 
 
The location and type of conduit shall be clearly and permanently marked on the kerb and 
gutter. Water conduits shall be marked "WC", electricity conduits marked "EC" and 
telecommunications conduits marked "T". 
 
All conduit trenches shall be at a grade of not less than one percent (1%) in the direction 
nominated by the Relevant Service Authority. 
 
Conduits under roads shall be laid prior to the construction of the initial course of the pavement 
and shall consist of 100mm diameter, UPVC heavy duty duct pipe jointed to the manufacturer's 
requirements. 
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Backfill material under road pavements and compaction shall comply with the requirements of 
pipe bedding for stormwater drainage.  
 

1.14.2 Electricity Conduits 

Electricity service conduits shall be excavated for, supplied unless otherwise specified, bedded, 
laid, jointed and backfilled in locations directed by and to that Authority's requirements. 
 
The ends of the conduits shall be plugged or suitably sealed to preclude entry of soil and shall 
be connected with approved fittings. 
 
The Developer shall arrange for all conduits to be inspected and approved by the Authority. 
 
NOTE:  The Authority requires certification by a Registered Surveyor or Chartered Engineer. 
 
Crossings may comprise single, multiple or multiple layer conduits. 
 
Kerb faces shall be permanently marked at conduit crossings directly above the conduit.  
 

1.14.3 Water Service Conduits 

The Developer shall supply, excavate for, lay, joint and backfill water service conduits in 
carriageways and pathways in accordance with the Authority's regulations as applicable. 
 
The conduits shall be laid with a minimum cover of 300mm below road subgrade level and shall 
extend to a point 300mm behind the kerb faces or concrete edges. 
 
The location of the conduits shall be permanently marked on the kerb face. 
 

1.14.4 Telecommunication Conduits 

The Developer shall liase direct with the local construction office of the Authority to ensure that 
the necessary conduits are installed by the Authority in conjunction with the Electricity Authority. 
Kerb faces shall be permanently at the conduit crossings. 
 

1.14.5 Gas Services 

The Developer shall make arrangements for the laying of conduits with the Natural Gas 
Company. 
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1.15 ENVIRONMENT 

The Developer shall ensure at all times that the requirements of all the relevant Acts concerning 
noise, air, water, dust and other pollutants are fully observed. 
 
Trucks carting material to or from the site are to have their loads covered to prevent spillage. 
 
In regard to dust nuisance, the Developer shall regularly sweep all haul roads and water, access 
tracks and construction areas. 
 
The Certifying Authority may direct that work cease until such time as any particular dust 
nuisance has been controlled. All costs associated with control of dust shall be borne by the 
Developer. 
 

1.16 REINSTATEMENT 

Prior to final inspection by the Certifying Authority, all surplus material and rubbish shall be 
removed and the whole of the site left clean and neat in appearance. Any road pavement, 
footway or kerb and gutter disturbed or damaged during construction shall be reinstated to a 
condition at least equal to that existing before commencement of operations. Similarly, the 
whole work shall be left in a neat and tidy condition at the end of the Maintenance Period. 
 

1.17 CLEANING AND REINSTATEMENT OF EXTERNAL 
AREAS 

The Developer shall ensure that deleterious material deposited as a result of the Works is 
removed from external roads, footpaths and public areas. Any damage to external areas of the 
site as a result of the Works shall be reinstated by the Developer as directed by the Certifying 
Authority. 
 

1.18 DIVERTING WATER AND DEWATERING 

The Developer shall take all necessary action to prevent any surface and/or sub-soil water from 
interfering with the progress of the works. The work shall be kept free from such water. All 
reasonable measures shall be taken to prevent any damage to the works by water due to flood, 
seepage or other causes. 
 
Any work or material damaged by water from any source shall be removed, replaced with fresh 
material and reconstructed by the Developer. 
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Provision shall be made for the temporary drainage of any road boxing excavation or pavement 
in the event of rain. The Developer shall ensure that this temporary drainage does not cause 
erosion or siltation of any pipelines. 
 
Appropriate arrangements musk be made to provide anti-siltation measurements to prevent any 
deleterious matters entering the stormwater system. 
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2. EROSION AND SEDIMENT CONTROL 

2.1 DESCRIPTION 

All erosion and sediment control, pollution control and rehabilitation measures shall conform to 
the specifications and standards contained in “Managing Urban Stormwater – Soils and 
Construction" - 1998, NSW Department of Housing (known as the “Blue Book”). 
 
The Contractor shall prepare either an Erosion and Sediment Control Plan (ESCP) or a Soil and 
Water Management Plan (SWMP).  An ESCP is required for a development site area of less 
than 2,500 m2 while a SWMP is required for sites with an area greater than 2,500 m2. 
 
The Contractor shall provide and maintain controls in accordance with the approved ESCP or 
SWMP.  
 
Where a licence has been obtained from the EPA for the works then construction works shall 
also be in accordance with the licence conditions. 
 
No work shall commence until the Certifying Authority has approved the erosion and sediment 
control plan. Such approval does not relieve the Contractor of the full responsibility to provide 
whatever measures are required for effective erosion and sediment control at all times. 
 
There will be a pre-commencement inspection of the erosion and sediment control devices by 
the Certifying Authority prior to approval being given to commencement of construction. 
 
The Contractor shall adhere to the erosion and sediment control plan unless the Certifying 
Authority considers such measures are ineffective. Continual reappraisal of the site is absolutely 
necessary and the Contractor must ensure that effective erosion and sediment control is 
provided at all times. The Contractor is to submit a revised plan if directed by the Certifying 
Authority. 
 

2.2 GENERAL 

Perimeter control measures shall be placed prior to or in conjunction with the first phase of 
earthworks. Construction shall be phased if directed by the Certifying Authority so that land 
disturbance is confined to areas of workable size. This limits the duration for which disturbed 
areas are exposed to erosion. Stabilisation measures shall be applied on the first disturbed 
section prior to commencement of works on the adjoining section. 
 
Topsoil stockpiles shall be located outside hazard areas such as drainage depressions. 
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Where site regrading or filling is to be undertaken, surface water shall be directed away from the 
face of batters and stockpiles. 
 
All areas not subject to construction works shall be retained free from disturbance or damage 
during the currency of the works. Should these areas become disturbed or damaged they shall 
be reinstated by the Developer. 
 

2.3 SEDIMENT AND EROSION CONTROL DEVICES 

Where shown in the Plan or Document or otherwise specified, sediment and erosion control 
devices shall be constructed and maintained as directed by the Certifying Authority. Unless the 
device is a permanent structure, it shall be removed when the areas upstream of it have been 
stabilised. The control devices shall be constructed in the locations shown in the Plan or 
Documents unless an alternative location is directed by the Certifying Authority. 
 
The following devices are to be constructed in accordance with the Department of Housing Blue 
Book. 
 

2.3.1 Temporary Construction Exit (Shaker Ramp) 

The temporary construction exit shall be provided to shake off site material from exiting vehicles 
and shall consist of a pad of coarse crushed rock, (75mm to 150mm range) having a minimum 
depth of 200mm, a minimum length of 15m and a width as nominated on the Documents or be 
of precast "cattle grid" type.  
 

2.3.2 Silt Fence 

Silt fences shall be placed downstream from all disturbed areas or as directed by the Certifying 
Authority. 
 
The fabric shall be embedded 200mm into the ground and extend 600mm maximum above the 
ground. It shall be staked at a maximum of 3.0m intervals. 
 
Silt fences shall be placed prior to any earthwork construction.  
 

2.3.3 Diversion Channels/Banks & Overland Flow Paths 

Diversion channels are earth channels with a minor ridge on their lower side constructed across 
the slope. The channel shall have side slopes not steeper than three horizontal to one vertical 
(3:1). 
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Where flows are too large to be contained by a simple channel, a diversion bank shall be 
constructed below the channel. The bank shall have a compacted height of at least 500mm with 
batter slopes no greater than two horizontal to one vertical (2:1) and a top width of 600mm. The 
channel behind the bank shall fall to the outlet point. 
 
Diversions shall be stabilised by the method nominated on the Plan and Documents or 
otherwise specified and shall be located where directed by the Certifying Authority so that runoff 
will discharge onto stable disposal areas without causing erosion. 
 
Overland flow paths are to be provided with turf laid over the full width of the channel.  
 

2.3.4 Level Spreader 

Level spreaders shall be used as outlets for diversion channels or at other areas of 
concentrated flow of runoff where conversion to sheet flow onto stable areas is required. The 
level spreader shall be excavated at zero grade, the length shall be as shown in the Plan or 
Documents or otherwise specified. The approach grade of the diversion channel shall not 
exceed 1 per cent for at least 6 metres before it enters the spreader. The Developer shall pay 
particular attention to the sill to ensure that it remains stable and a vigorous vegetative cover is 
maintained below it. The channel behind the sill shall be de-silted on a regular basis.  
 

2.3.5 Straw Bale Barrier 

Straw bale barriers shall consist of wire bound bales laid lengthwise in an excavated trench 
nominally 100mm deep. Each bale shall be securely anchored by two stakes or star pickets 
skewer driven through its centre into the ground such that the top of the stake or star picket is 
level with the top of the bale. The barrier shall be constructed on that part of the perimeter of the 
site or at other locations within the site where shown on the Documents or where directed by the 
Certifying Authority.  
 

2.3.6 Sediment Traps 

Temporary de-silting structures shall be constructed at inlets to stormwater systems to trap 
sediment runoff. They shall consist of the following types: 
 

2.3.6.1 Surface Inlet 

The surface inlet pit shall be completed to throat level and then topped off with one or more 
courses of standard masonry construction blocks, nominal 150mm thickness laid on side in 
accordance with the detail shown on the Plan or Documents. Aggregate in the 50 to 75mm size 
range shall be placed around the outside of the blocks.  
 

____________________________________________________________________________________________________CONSTRUCTION 

E–19 



PART II 
____________________________________________________________________________________ hawkesbury development control plan 

2.3.6.2 Kerb Inlet 

 
Kerb inlet traps shall be provided to pits in areas of high erosion susceptibility and shall be 
constructed by modifying the kerb inlet to allow sediment filtration. Fabric silt bags (sausages), 
of a minimum 100mm diameter filled with aggregate in the 50 to 75mm size range shall be 
placed across the pit entry in accordance with the detail shown on the  Plan or Documents.  
 

2.3.6.3 Culverts 

 
Existing road embankments with culverts beneath shall be converted to temporary sediment 
traps by building around the entrance to the culvert a box of unmortared standard masonry 
construction blocks nominal 150mm thickness, placed on side in accordance with the detail 
shown on the Plan or Documents.  A filter of gravel or coarse aggregate (50 to 75mm size 
range) shall be placed against the modified inlet.  The filter material shall batter at three 
horizontal to one vertical (3:1) from the top of the blockwork.  The width and height of the 
blockwork shall be as specified in the Plan or Documents.  
 

2.3.7 Filter Dams 

Existing road embankments with culverts beneath shall be converted to temporary sediment 
traps by building around the entrance to the culvert a box of unmortared standard masonry 
construction blocks nominal 150mm thickness, placed on side in accordance with the detail 
shown on the Plan or Documents. A filter of gravel or coarse aggregate (50 to 75mm size 
range) shall be placed against the modified inlet. The filter material shall batter at three 
horizontal to one vertical (3:1) from the top of the blockwork. The width and height of the 
blockwork shall be as specified in the Plan or Documents. 
 
Filter dams built of pervious materials such as straw bales, washed aggregate, gabions, or 
sandbags filled with aggregate and covered with suitable filter fabric shall be placed across 
minor drainage channels while ground cover is being established, to steady flow velocity and to 
trap sediment. In grassed channels they shall be embedded at least 100mm in the soil to 
prevent water tunnelling beneath them. 
 
Aggregate filled sandbags shall be stacked in an interlocking fashion. 
 
The Developer shall check the dam after each storm for structural damage or clogging by silt 
and other debris and make prompt repairs or replacements to the satisfaction of the Certifying 
Authority. 
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2.3.8 Sediment Basins 

Sediment basins, where specified, shall be constructed to the details shown on the Plan or 
Documents. The basin shall be constructed as the first phase of the earthworks operation.  
 

2.4 MAINTENANCE 

All sediment and erosion control devices shall be maintained in a satisfactory working order 
throughout the Maintenance Period or until such earlier time as the area upstream has been 
stabilised and the Certifying Authority directs that the device be removed. 
 
The Developer shall inspect the devices after each storm for structural damage or clogging by 
silt and other debris and make prompt repairs or replacement. 
 
All sediment deposited within ponded areas shall be periodically removed to a disposal area as 
directed by the Certifying Authority. 
 
Filter materials shall be cleaned and re-stacked or replaced when directed by the Certifying 
Authority to maintain effective performance. 
 
In the case of the temporary construction exit, the contractor shall undertake weekly surface 
cleaning by drag broom or equivalent, to remove all build up of foreign material. 
 
To control bank growth and to maintain healthy ground cover in channels and on banks, 
mowing shall be undertaken at regular intervals or when directed by the Certifying Authority. 
 

2.5 STABILISATION OF DISTURBED AREAS 

Stabilisation of disturbed areas shall be carried out in accordance with Section 12 of this 
specification and Section 5 in the Civil Works Design Specifications. 
 
Where practical the following principles shall be applied for the control of erosion and 
sedimentation: 
 

 Stabilisation of denuded areas shall commence within seven days of the areas being 
disturbed. 

  

 Stabilisation of the area over all stormwater drainage lines and sewer mains not within 
road reservations shall commence within seven days of backfilling. 
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 All temporary earth diversion channels/banks and sediment basin embankments shall 
be seeded within seven days of completion of their earthworks. 

 

 Stabilisation of all cut and fill slopes shall be commenced within seven days of 
completion of formation. 

 
On completion of kerb and gutter and subsequent backfilling/trimming of the footpath areas, the 
Developer shall provide a strip of turf adjacent to the kerb and gutter. Turfing shall be laid and 
maintained to provide a dense cover to act as a siltation barrier. 
 
Stockpiles which need to exist in excess of one week or if directed by the Certifying  
 
Authority, shall be stabilised as per Section 12. All stockpiles shall have sediment control 
devices constructed downstream to ensure sediment does not enter stormwater drainage 
systems, other properties and public areas. The devices shall be constructed prior to stockpiling 
and shall be maintained whilst the stockpile exists. 
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3. SITE CLEARING AND GRUBBING 

3.1 DESCRIPTION 

This Specification provides for the clearing, grubbing and removal of prescribed materials from 
that part of the area of the site shown on the Documents. 
 

3.2 NOTICE 

One days notice of the Developers intention to commence clearing operation must be given to 
the Certifying Authority. No work shall be commenced within that period unless approval to do 
so has been given by the Certifying Authority. 
 

3.3 CLEARING AND GRUBBING 

For the full area of the road reserve, drainage easements or where otherwise shown in the 
Documents, all materials such as fences, concrete and/or brick foundations and/or floors, 
structures of all descriptions, trees, shrubs, scrub, stumps, logs, boulders and roots except 
those items which the Certifying Authority may direct to be retained shall be cleared and/or 
wholly grubbed. All lying fallen timber, rubbish and debris of every description shall be disposed 
of off site. 
 

3.4 TREES TO BE RETAINED 

3.4.1 General 

Council's Tree Preservation Order and Tree Management Plan must be complied with. 
 
Prior to the commencement of any works, the Developer shall mark or otherwise indicate to the 
Certifying Authority those trees and/or shrubs to be removed and approval granting this must be 
obtained. 
 
All trees that are to be retained shall be adequately protected at all times and particular care 
shall be taken to avoid any damage to the roots, trunks and branches. 
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3.4.2 Roots 

Before any excavation is carried out over the roots of trees and/or shrubs to be retained, the 
Developer shall obtain a direction from the Certifying Authority as to whether the levels in the 
vicinity of the tree can be adjusted to protect the roots. 
 
When any excavation is required in the vicinity of trees to be retained, hand excavation first 
shall be made to locate any roots. Roots which are then seen to be affected by the line of the 
proposed work shall be cleanly severed clear of the work before machine excavation 
commences. 
 

3.4.3 Trunks 

Certain trees to be retained may have to be protected. This protection shall be given by lashing 
pine or other suitable off-cuts upright around the trunks leaving gaps of no more than 150mm. 
The off-cuts shall be 1.5 metres high and shall extend down to ground level so as to protect the 
boles. The flat side of the offcuts shall face outwards and if necessary shall be painted white. 
 

3.4.4 Damage To Trunks 

Where the trunks of trees are damaged by plant and/or equipment, the Certifying Authority may 
direct the Developer to effectively cover the damaged portion of the trunk with approved tree 
paint. Alternatively the Certifying Authority may require advanced type replacement trees to be 
provided. Council's Tree Preservation Order shall be strictly observed. 
 

3.5 REMOVAL OF TREES 

Removal of trees is limited to those directly affected by road and/or drainage construction or as 
specified herein. 
 
Trees which, in the opinion of the Certifying Authority, are considered to be dangerous or may 
damage any part of the road, proposed road or public place, drainage structure or any public 
utility installation, or may affect visibility, shall be removed or trimmed as directed by the 
Certifying Authority at no cost to the Certifying Authority. 
 
The removal of trees in fill areas may only be undertaken with the express permission of the 
Engineer, and will be dependent upon the depth of fill and/or the type of tree. 
 
The Certifying Authority reserves the right to direct the Developer to clear, grub and remove any 
tree and/or shrub from the site. 
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3.6 DISPOSAL OF MATERIAL 

All material cleared and/or grubbed in accordance with this Specification shall become the 
property of the Developer, who shall adhere to the provisions of the Protection of the 
Environment Operations Act 1997. 
 

3.7 RESTORATION OF SITE 

All holes or depressions caused by the clearing and/or grubbing work shall be backfilled with 
approved material and the area compacted to the satisfaction of the Certifying Authority. Prior to 
being back-filled the holes or depressions shall be inspected by the Certifying Authority. 
 

3.8 PRIVATE PROPERTY 

Every precaution shall be taken to prevent timber or other materials falling on and/or being 
deposited on private property and the Developer shall remove, at their cost, any timber or other 
materials so fallen and/or deposited. 
 

3.8.1 Damage 

All damage of every kind, including damage to fencing, caused by the execution of the work 
shall be made good by the Developer at his expense and to the satisfaction of the Certifying 
Authority. 
 

3.9 EXPLOSIVES AND BLASTING 

The use of explosives and blasting will only be permitted in specific situations and must be 
carried out in accordance with the Construction Specification.  
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4. BULK EARTHWORKS  

4.1 DESCRIPTION 

This Specification provides for the formation by cut and/or fill of the earthworks for the 
construction of roads, pathways, miscellaneous works and concrete structures. 
 

4.2 REMOVAL OF TOPSOIL 

Topsoil shall be stripped from within the formation areas of roads, driveways, parking areas, 
pathways, miscellaneous pavements and other works inclusive of batters and shall be placed in 
stockpiles where shown in the Documents and/or in locations approved by the Certifying 
Authority for the later top dressing of formed footways, berms, batters and site regarding areas. 
 
The thickness of the topsoil stripping shall be as specified in the Documents. Where not 
specified the thickness of topsoil stripping shall be not less than 100mm. 
 
The Developer shall maintain all topsoil stockpiles in a neat and tidy condition and ensure that 
suitable silt control measures are provided until replacement of topsoil is carried out. Care shall 
be taken to avoid contamination by any other matter. 
 
Replacement of topsoil shall be in accordance with the provisions of Section 4.17. 
 

4.3 REMOVAL OF UNSUITABLE MATERIALS 

Following the stripping of topsoil as specified in Section 4.2 and before excavation, filling or 
other works are commenced in any area, all exposed silt and other deleterious material, which 
in the opinion of the Certifying Authority is unsuitable for the placing of filling, shall be removed 
and disposed of. Minor pockets of unsound material such as those caused by tree stumps etc 
shall be removed. 
 
If in the opinion of the Certifying Authority, unsound or unsuitable material is encountered at the 
specified excavation level or embankment base in other than minor pockets, additional 
excavation and its replacement with compacted approved material shall be provided. All 
unsound or unsuitable material excavated in accordance with the provisions of this paragraph 
shall be disposed of by the Developer. 
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4.4 COMPACTION PRIOR TO PLACING OF FILL 

In areas to be site regraded by filling and after removal of the materials as described in Sections 
4.2 and 4.3 and before any filling material is placed, the stripped surface shall be compacted for 
a depth of 200mm to a density not less than 98% of its standard maximum dry density as 
specified in Section 4.9. 
 

4.5 EXCAVATION 

"Excavation" shall mean excavation in all classes of materials and shall include the removal of 
loose earth, sand, clay, all vegetation, shale, igneous, metamorphic and sedimentary rock, 
ironstone, concrete, masonry, pipes, conduits, and any other obstruction, material, matter or 
substance. 
 
The Developer shall excavate to the depths and dimensions shown or implied in the 
Documents, or to such greater depths and dimensions, as will ensure sound, permanent 
foundations. All excavation shall be passed by the Certifying Authority before any materials or 
structures are placed thereon. 
 
Any additional excavation shall be made good by the Developer with granular or other approved 
filling placed in layers not exceeding 300mm thickness in loose measurement and compacted to 
98% of the standard maximum dry density in accordance with the relevant Australian Standard. 
 
Excavated material, if deemed suitable by the Certifying Authority, shall be used in the formation 
of embankments and for site filling. 
 
No excavation shall be commenced until, in the opinion of the Certifying Authority, the 
necessary plant is on the site to ensure the uninterrupted progress and continuance of the cut 
and fill operation. 
 
In carrying out excavation work, the Developer shall take all reasonable precautions against 
mishap or accident, whether arising from insufficient strength of timberings, bad workmanship, 
breakage of machinery or plant, inefficient caulking or packing of open joints or spaces, flood, or 
any other cause whatsoever and shall be held solely responsible for all damage, injury, or loss 
that may occur to buildings, structures, bridges, railways, roadways, streets and other surfaces 
above and adjacent to the excavations, to all persons whether employed by the Developer, by 
the Certifying Authority or otherwise and to the Developer’s own and other works and the cost of 
all such damage, injury and loss and any compensation shall be met by the Developer. 
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4.6 SURPLUS SPOIL 

Surplus spoil shall be disposed of off site as specified in the Documents unless otherwise 
specified the Certifying Authority. 
 

4.7 IMPORTED FILLING 

All imported filling provided shall be approved by the Certifying Authority. 
 
Filling shall be of sound clean material, and free from large rocks, stumps, organic matter and 
other debris. Such material will require prior approval from the Certifying Authority. 
 

4.8 EMBANKMENTS 

Placing of filling on the prepared areas shall not commence until approval to do so has been 
obtained from the Certifying Authority. 
 
Embankments shall be constructed from approved sound excavated material and shall be 
placed in horizontal layers extending across the full width of the embankment of not greater than 
300mm in thickness, loose measurement and each layer shall be compacted in accordance with 
the provisions of Section 4.12. 
 
Where the cross slope of the natural surface is steeper than 3H:1V, (that is three horizontal to 
one vertical), the base of the entire embankment shall be suitably stepped, scarified or 
roughened to prevent shipping and benched to hold the toe of the embankment or to the 
satisfaction of the Certifying Authority.  Before an existing embankment is widened, the slopes 
shall be ploughed thoroughly to give a bond with the new material.  The construction of any 
section of an embankment shall not be commenced until the seating has been approved by the 
Certifying Authority. 
 

4.9 PLACING AND COMPACTION OF FILL 

Placing of filling on the prepared areas shall not commence until the authority to so do has been 
obtained from the Certifying Authority. 
 
No fill is to be placed around base of trees. 
 
Filling shall be carried up in horizontal layers, extending the full width of the areas being filled, 
not more than 300mm thick loose measurement.  Each layer shall be compacted to a density of 
at least 98% of the density obtainable in accordance with AS 1289 E1.1 or E1.2 
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"Determination of the Dry Density/Moisture Content Relation of a Soil Using Standard 
Compaction". 
 
All fill areas shall be certified by a NATA registered Geotechnical Laboratory and the testing of 
such areas shall be carried out in accordance with AS 1289. 
 
The moisture content of each layer shall be maintained near optimum during compaction. 
Where it is necessary to increase the moisture content, each layer shall be watered by means of 
an approved sprayer delivering a uniform distribution of water over the area to be wetted. 
Adequate watering equipment shall be available during all compaction operations. 
 

4.10 GRADING AND/OR FILLING OF LOTS 

The lots shall be graded to produce a surface which will discharge water to the roads or an 
approved drainage system and which shall not impound or concentrate water on adjoining 
property.  The minimum gradient shall be 1% or in special circumstances such flatter gradients 
as permitted by the Certifying Authority. 
 
Upon completion of the grading, topsoil shall be spread uniformly to a depth of at least 50mm 
over the excavated and filled parts of the land. 
 
Placing of filling on the prepared areas shall not commence until the approval to do so has been 
obtained from the Certifying Authority. 
 
The application shall arrange for levels to be taken on the prepared surface prior to the placing 
of filling. 
 
Filling shall be carried out in horizontal layers, extending the full width of the area being filled, of 
not more than 300mm consolidated thickness.  Each layer shall be compacted to a density of at 
least 98% of the density obtainable in accordance with As 1289 E1.1 or E1.2 
"Determination of the Dry Density/Moisture Content Relation of a Soil Using Standard 
Compaction".  The depths of fill and the compaction thereof are to be verified by the 
submission of compaction certificates and a plan showing contoured depths of fill in relation to 
lot boundaries.  A minimum of two compaction tests per lot per layer are to be carried out. 
 

4.11 BOXING 

The formation of roads, accessways, parking areas, pathways and miscellaneous pavements 
shall be boxed out for the construction of the pavement as shown in the Documents. 
 
The boxing shall extend 150mm behind the back of kerbs and vehicular crossings, edges of 
shoulders or edges for concrete pavements. 
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Boxing in excavations shall be formed by removal of material from the solid. Boxing in 
embankments may be formed by building up and compacting by rolling the footway or shoulder 
area and then trimming the inside edges vertically to correct line. 
 
The developer shall make temporary provision for drainage and diversion of stormwater where 
water may tend to accumulate. Care shall be taken to guard against scour of any part of the 
construction. All temporary provisions for drainage, unless otherwise directed to be retained for 
use as catch or shoulder drains, shall be restored to the satisfaction of the Certifying Authority 
before pavement materials are placed. 
 

4.12 TRIMMING AND COMPACTION OF EARTHWORKS AND 
SUBGRADES 

The earthworks and subgrades shall be thoroughly compacted by rolling near optimum moisture 
content to achieve the specified compaction density. All soft or unstable patches that may 
develop during the compaction operation shall be removed, filled with approved sound material 
and blended into the surrounding material, moistened and rolled until thoroughly compacted. 
 
Where rock or shale is exposed at subgrade level, it shall be ripped to a depth of 300mm below 
subgrade level, trimmed and compacted as specified. 
 
A formal pavement design is to be submitted to the Certifying Authority for approval prior to the 
subgrade inspection. Where pavement has been constructed or commenced in contravention of 
this Clause, the Developer, when ordered by the Certifying Authority, shall remove the 
pavement so commenced or constructed. 
 
Compaction of subgrades shall continue until a dry density has been achieved of not less than 
100% of the standard maximum dry density when tested in accordance with Australian Standard 
AS 1289 Tests E. 1.1. or E. 1.2. 
 
The Developer shall make available to the Certifying Authority a 3 wheeled (minimum 10 tonne) 
self propelled roller and carry out proof loading by rolling the subgrade.  
 
After compaction, the subgrade profile shall be prepared parallel to the finished surface at the 
specified depth below the detailed cross sectional and grade lines and over the required widths. 
The subgrade profile shall be inspected by the Certifying Authority. Any irregularities found shall 
be adjusted by the Developer by the addition or the removal of material followed by further 
trimming and rolling to achieve the specified profile shape and compaction. 
 
All footpaths are to be excavated to a depth of 150mm below designed levels, and this 
deficiency in depth shall be made up with approved topsoil which shall be consolidated and 
trimmed to provide a crossfall of between 2% and 4%. 
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Footpath grading shall extend 300mm inside allotments for both cuts and fills. Where sewer 
mains are to be laid within allotments, the footpath grading shall be extended to 1,200mm inside 
allotments to facilitate the sewer construction. 
 

4.13 BATTERS 

Unless otherwise specified or directed by the Certifying Authority the sides of cuttings and 
embankments, shall be trimmed to a slope of three horizontal to one vertical (3:1). 
 
Where batters are formed within proposed drainage reserves, drainage channels or overland 
flow paths the batters shall be trimmed to a slope of six horizontal to one vertical (6:1). 
 
Where batters exceed 1.0m in height access ramps at a maximum slope of four and a half 
horizontal to one vertical, are to be provided opposite each kerb layback. 
 

4.14 CATCH DRAINS 

On the top side of cuttings, where shown on the Documents or directed by the Engineer, catch 
drains shall be provided with a cross-sectional area not less than 0.2 square metres, side slopes 
not steeper than adjacent road batter, and a minimum depth of 300mm over a width of at least 
300mm.  The minimum gradient of catch drains shall be 1%.  The catch drain shall be located a 
minimum 2.5 metres from the edge of the cutting. 
 
Where the grade of the catch drain exceeds 5%, scour protection shall be provided.  The type of 
scour protection provided shall be as directed by the Certifying Authority. 
 
Proper outlet drains shall be provided leading to culverts and, in earth cuttings pitching of the 
outlet drain is to be provided to prevent scour. 
 
The Developer may, with the approval of the Certifying Authority, construct an embankment not 
less than 500mm high, 300mm wide on top, with 1:1 slopes in lieu of cutting catch drains. 
 

4.15 TABLE DRAINS 

The minimum table drain width from the shoulder to the invert is 1.0m. The overall width of the 
table drain is 2.0m. 
 
Table drains shall be aligned and graded parallel to the shoulders of the roadway and diverted 
at intervals not exceeding 150 metres or as may be shown on the plans, or as may be directed 
by the Certifying Authority, into culverts, side drains or watercourses. 
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Where the grade of the table drain exceeds 5%, scour protection shall be provided.  The type of 
scour protection provided shall be as directed by the Certifying Authority. 
 
All Table Drains are to be turfed for their entire length and width with turf (preferably couch) with 
all tailout/mitre drains turfed for a minimum 30m or where it meets a drainage structure, dam or 
water course. 
 
A Concrete Dish Drain is to be provided, as per Drawing No. SD4 sheet 2 type ‘SC’ or ‘SK’, 
where the table drain exceeds 16% or is less than 1%. The adjacent road shoulder and part 
table drain is to be sealed up to the edge of the Dish Crossing/Drain – Refer to Section 7.5 
 

4.16 SITE REGRADING 

Site regrading work shall be carried out as shown in the Documents by cut and/or fill operations 
and/or by utilisation of surplus approved spoil material available from road formation and 
drainage works. Where insufficient material is available from these sources for filling purposes, 
approved imported material shall be used to complete the site regarding work. 
 
The areas specified to be regraded shall be finished to the levels, with allowances for topsoil 
replacement and/or grades shown in the Documents, without abrupt changes of slope and/or 
depressions, which may hold surface waters. The regraded surface after the specified 
compaction, shall present a good true surface, free from rocks, clods and rubbish of all 
description. 
 
All areas not subject to construction works shall be retained free from disturbance or damage 
during the currency of the works. Should these areas become disturbed or damaged they shall 
be reinstated by the Developer. 
 

4.17 REPLACEMENT OF TOPSOIL 

Where topsoil is required to be imported, it shall conform to the following: 
 

 To be of a friable porous nature. 

 Be free of weeds and weed seeds. 

 Contain no refuse or materials toxic to plant growth. 

 Contain no stumps, roots, clay lumps or stones larger than 50mm in size. 

 Have an organic content of at least 5% by mass. 

 Have a pH neither less than 5.0 or greater than 6.0. 

 Have a soluble salt content not exceeding 0.06% by mass. 
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The Developer shall not commence placing the topsoil on the prepared areas until the authority 
to do so has been obtained from the Certifying Authority. 
 
After the Certifying Authority has authorised the placing of topsoil, the Developer shall spread 
the stockpile and/or imported topsoil to the specified depth, or where no depth is specified, to a 
minimum depth of 100mm. 
 
Topsoil, shall then be compacted with a light roller and trimmed so that the finished surface of 
the topsoil conforms to the design levels and grades. 
 
Topsoiled areas, when finished, shall present smooth surfaces free of stones and lumps of soil 
and blend into adjoining undisturbed ground. 
 
All areas denied of vegetation shall be grassed by approved means as directed by the Certifying 
Authority. A dense grass cover must be established upon completion of the earthworks and be 
maintained during the Maintenance Period. 
 

4.18 ENTRANCE TO SIDE ROADS AND  
ADJACENT PROPERTY 

Should any alteration to levels be made opposite entrances to side roads or opposite vehicular 
entrances to adjacent property, adjustment shall be made by the Developer to restore access. 
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5. STORMWATER DRAINAGE 

5.1 DESCRIPTION 

This Specification provides for the excavation and backfilling of trenches and the supply, 
bedding, laying and jointing of reinforced concrete, vitrified clay and UPVC pipe drainage lines 
and precast reinforced concrete box culverts. 
 
Where indicated in the Documents, culverts and pipelines shall be constructed complete with 
connections to the required headwalls and/or pits. 
 
Notwithstanding the extent of the drainage shown in the Documents, additional drainage may 
be required if, during construction of the works, undisclosed features affect the proposed 
drainage. 
 
One class of pipe only shall be used in constructing or extending any culvert or pipeline section, 
or between any two structures. 
 
Inspections of all drainage lines shall be as detailed in this Specification. 
 

5.2 DRAINAGE LINE LOCATION 

The location of each drainage line shall be determined from the details in the Documents, 
standard drainage structure drawings, longitudinal profiles of drainage lines and ancillary special 
drawings. The pegging of survey marks showing the location of drainage easements shall be 
arranged by a suitably qualified surveyor. 
 
Drainage lines shall be constructed so that the prolongation of their centreline coincides with the 
centreline of the outlet pipe at the downstream internal face of the pit structure. 
 
Drainage lines within proposed drainage easements shall be centrally located and no portion of 
a pipe, culvert or drainage structure shall be constructed outside the easement boundaries. 
 
Should trees exist along the proposed drainage line, or so close to the trench that damage to 
trees would be unavoidable, the Developer shall seek direction from the Certifying Authority 
before excavation commences. 
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5.3 TYPE OF PIPES 

Pipes and box culverts shall not be placed in position in the work until passed for this purpose 
by the Certifying Authority either with, or without testing, at the Certifying Authority's discretion. 
The fact that pipes are passed by the Certifying Authority shall in no way limit their rejection 
subsequently by the Certifying Authority in the event of it being found that they do not conform 
to the Specification. 
 

5.3.1 Reinforced Concrete Pipes 

Reinforced concrete pipes shall conform to AS 4058 - 1992 "Precast Concrete Drainage Pipes" 
for classes 2(X), 3(Y) and 4(Z) etc. All pipes must be Rubber Ring jointed (Spigot and Socket) 
pipes. The pipes shall be of the class and type specified in the Documents. 
 
The Class, Size, manufacturers name and date of manufacture shall be indelibly marked on the 
obvert of every pipe length.  
 
Pipes and specials such as bends and off-takes, shall conform to AS 4058-1992 Precast 
Concrete Drainage Pipes for classes "2", "3", "4" and "6", etc, respectively and Council reserves 
the right at any time to call for any or all of the specified tests, viz Load, Hydrostatic, or 
Absorption to be carried out on each size of consignment of pipes prior to the pipes being used 
in the work. 
 

5.3.2 Fibre Reinforced Cement Pipes 

Fibre reinforced cement pipes shall conform to RTA Form No 861 - "Specification for Fibre 
Reinforced Cement Drainage Pipes".  
 
All pipes must be Rubber Ring jointed (Spigot and Socket) pipes. The pipes shall be of the class 
and type specified in the Documents. 
 

5.3.3 UPVC Pipes 

Unplasticised PVC pipes and fittings used for internal drainage lines shall conform to AS 1254 - 
"Unplasticised PVC Pipes and Fittings for Storm or Surface Water Applications" and shall be of 
heavy duty stormwater type.  Where UPVC pipes are used to cross footway areas, they shall 
conform to AS 1260 - "PVC Pipes and Fittings for Drains, Waste and Vent Applications" and 
shall be non-pressure sewerage grade.  Pipes and fittings shall be jointed by either solvent 
welded bonding or flexible rubber ring joints. 
 
These pipes cannot be used in roadways. 
 

____________________________________________________________________________________________________CONSTRUCTION 

E–35 



PART II 
____________________________________________________________________________________ hawkesbury development control plan 

All stored PVC pipes shall always be protected from direct sunlight by stacking in the shade or 
under cover. 
 

5.3.4 Precast Reinforced Concrete Box Culverts 

Precast Box Culverts shall conform to the requirements, including load tests and water 
absorption tests to AS 1597.2-1996 "Precast Reinforcement Concrete Box Culverts". The 
Certifying Authority reserves the right at any time to arrange for testing in accordance with this 
Australian Standard. 
 

5.3.5 Flexible Pipes 

Flexible pipes shall be those covered by Australian Standard  AS2566 – “Buried flexible 
pipelines”. 
 
Other pipe types shall be submitted to the Certifying Authority for consideration and approval. 
 

5.4 DRAINAGE PITS 

Refer to Section 6.14. 
 

5.5 EXCAVATION 

Wherever appearing in the Specification, "excavation" shall mean excavation in all classes of 
material. Excavation shall be carried out in accordance with the provisions of Section 4.5 of the 
Specification.  The Developer shall excavate drainage line trenches to the lines and levels 
shown in the Documents, with allowance for bedding in accordance with Section 5.6. 
 
Should the Developer excavate trenches to depths greater than that necessary, the excess 
excavation shall be backfilled to the correct level with properly compacted approved bedding 
material and compacted to 98% standard maximum dry density. 
 
Trenches shall be excavated to a sufficient width so that a minimum space of 150mm is created 
between the side of the trench and the outside of the pipe collar. Where necessary to allow the 
proper handling, jointing and placing of all types of pipes specified, additional excavation may 
be carried out. 
 
Unless otherwise specified or directed by the Certifying Authority, the trench shall be excavated 
over its full width for bedding on rock to a minimum of 200mm or earth to a minimum of 100mm 
below the underside of the pipe barrel for pipes up to 1500mm diameter with 250mm and 
150mm respectively for pipes over 1500mm diameter before bedding material is placed. All 
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loose material shall be removed from the bottoms of trenches prior to the placing of approved 
granular bedding material. 
 
Subject to any Legislation, Ordinance or Regulation, the Developer shall satisfy himself as to 
the necessity of timbering or shoring any excavation and shall accept the sole responsibility as 
to its being required and to its use in the works. 
 
The execution of any additional excavation by benching or battering to offset the necessity of 
timbering or shoring may be approved by the Certifying Authority on written request. 
 
Where pipes are required to be placed in filled ground, or in any case where the top of the pipe 
would be less than 300mm below the natural surface, filling shall first be placed and thoroughly 
compacted to at least 300mm above the top of the proposed pipeline. The trench shall then be 
excavated in the normal manner to the required levels and after laying and jointing of pipes, the 
line shall be backfilled in accordance with the requirements of Section 5.16 of this Specification. 
 

5.6 ALLOWANCES IN EXCAVATION QUANTITIES 

The following allowances shall be made for drainage excavation: 
 
Width: 
 

 Single cell pipelines  - 300 plus external collar diameter. 

 Multiple cell pipelines  - 300mm plus external collar diameters, with a 300mm 
spacing between the pipe collars. 

 
Excavation level: 
 
For Pipes up to 1500mm 

 100mm below underside of pipe collar in other than rock. 

 200mm below underside of pipe collar in shale or rock. 
 
For Pipes over 1500mm 

 150mm below underside of pipe collar in other than rock. 

 250mm below underside of pipe collar in shale or rock. 
 
The surface level adjacent to the trench sides shall be: 

 Excavated subgrade level for pipes under paved areas.  

 Finished surface level for pipes in open areas, open earth drains retention basins and 
similar. 
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 Natural surface level less stripped topsoil for pipes under embankment formation but 
fully contained in trenches below natural surface. 

 Finished embankment surface level for pipes partly or fully contained in embankment 
formation. 

 

5.7 PIPE BEDDING MATERIAL 

Bedding material shall consist of non-cohesive granular material having high permeability, high 
stability when saturated and free of organic material such as sand and/or gravel complying with 
the requirements of AS 3725 - "Loads on Buried Concrete Pipes".  The thickness of the bed 
shall be 100mm for pipes up to 1500mm nominal diameter and 150mm for larger diameters for 
other than rock with thickness of the bed being 200mm and 250mm respectively for rock.  The 
bed material shall extend over the full width of the trench and shall be compacted by tamping, 
rolling and/or vibration. The bedding type is to be in accordance with AS 3725. 
 
Samples of the types of materials intended to be used shall be submitted to and approved by 
the Certifying Authority prior to their use. 
 
No bedding material shall be placed until the excavation has been inspected and passed by the 
Certifying Authority. After acceptance by the Certifying Authority, bedding material shall be 
placed and compacted to the correct level for pipe laying. 
 
Prior to placing of the pipes, the bedding material between pipe and trench edges shall be at 
least 50mm above the proposed pipe invert levels. 
 
Where the trench is excavated in waterlogged ground, a layer of crushed rock, 20mm to 40mm 
size, or other material approved by the Certifying Authority, shall be laid 300m thick below the 
pipe and shall extend the full width of the trench and half way up the sides of the pipe. Where in 
the opinion of the Certifying Authority, the crushed rock would not form a suitable foundation for 
the pipe, a concrete cradle may be used instead. 
 

5.8 PIPE LAYING 

Pipes shall be laid with lifting holes, if provided, to the top or in accordance with the 
manufacturers requirements and shall have their full length in contact with the prepared bedding 
as specified, the pipes being placed to form drainage lines true to line, level and grade as 
shown in the Documents and/or as otherwise detailed and in a straight line. 
 
Where two or more lines of pipe are to be laid in parallel the space between the outside of each 
pipe collar shall be a minimum of 300mm. 
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Any pipe which is not laid on true alignment or to design level and/or grade or which shows any 
settlement after laying or which is damaged during subsequent backfilling or compaction 
operations, shall be taken up by the Developer, replaced with a new pipe, if damaged and the 
drainage line completed to the satisfaction of the Certifying Authority. 
 
Where a pipeline of 1050mm or larger in diameter is laid in a trench beneath an area to be 
paved and where the depth of backfill cover between the obvert of pipes and the subgrade level 
above is less than 0.5m, all pipes shall be temporarily strutted internally in the vertical axis at 
each pipe joint. Struts shall be of timber or other materials of dimensions approved by the 
Certifying Authority and shall bear against sills and caps tightly wedged against the pipes. 
Strutting shall be removed following completion of the construction of road, driveway or pathway 
pavement sub-base. 
 
Where a drainage line is to be constructed on a curve, arc or an angled bend, standard and/or 
curved pipes, angle bends and specials shall be supplied and laid to the details shown in the 
Document and in accordance with the provisions of this Specification. 
 

5.9 SUBSOIL PIPES IN STORMWATER 
DRAINAGE TRENCHES 

Subsoil drainage pipes 100mm diameter shall be provided adjacent to every inlet stormwater 
pipe for a distance upstream of 3 metres at each pit. The subsoil pipe shall be fitted with a filter 
sock and shall comply with the requirements of Section 5.18. The filter sock shall be 
appropriately tied at the upstream end of the subsoil pipe to preclude the entry of filter material. 
The subsoil pipeline shall be laid at the same grade as the stormwater pipeline. For pipelines 
greater than 525mm subsoil drainage shall be provided on both sides of the trench. 
 
Where shown in the Documents or directed by the Certifying Authority, subsoil pipes shall be 
laid for the full length along stormwater drainage lines between kerb inlet pits. The subsoil pipe 
shall be laid on the kerb side of the stormwater drainage trench unless otherwise directed. The 
subsoil pipe shall be fitted with a filter sock and shall comply with the requirements of Section 
5.18. The pipe shall extend to the upstream pit and shall be connected through the pit wall at a 
level above the obvert of the outlet pipe. Refer to Drawing No. SD3. 
 

5.10 METHOD OF JOINTING 

All pipes shall be jointed in accordance with the manufacturers requirements. Care must be 
taken to ensure that the joint is free from dirt or other obstructions and that the rubber ring is 
placed evenly in the joint. 
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All holes provided in concrete pipes for lifting or handling purposes shall be plugged by precast 
concrete plugs set in mortar, PVC plugs or other approved method before backfilling of the 
trenches is commenced. 
 

5.11 CONCRETE ENCASING 

Concrete encasement, where shown in the Documents, or where directed, shall have a 
minimum thickness of 150mm above and below the pipe and shall extend the full width of the 
trench. 
 

5.12 CONCRETE BULKHEADS 

Where shown in the Documents or where the grade of the pipeline is greater than 15%, 
concrete bulkheads shall be constructed at every second joint. The axis of the bulkhead shall be 
vertical with a minimum top width of 200mm. Unless otherwise directed the top of bulkheads 
shall extend to within 300mm of finished surface level or to the subgrade level where the 
pipeline is under a road pavement. On each side of the pipe at the level of the trench invert 
100mm diameter pipes shall pass through the bulkhead. Such pipes shall be filled with 
fibreglass wool or other approved filter material. The bulkhead shall be located directly behind 
the downstream collar so as not to encase the joint. Refer to Drawing No. SD38. 
 

5.13 DIRECT CONNECTIONS 

Where direct pipe connections are shown in the Documents, both pipes shall be carefully cut or 
manufactured so that a neat junction is obtained. The inside joints shall be neatly and tightly 
finished off with cement mortar so that the internal shapes of the pipes are maintained. 
Bandage joints shall be placed on the outside of the connection so that all exposed external 
joints are lapped at least 100mm by the bandage.  
 

 The maximum junction pipe diameter to be jointed by this method shall be 375mm. 

 The minimum main pipe diameter to be jointed to by this method to be 600mm. 

 Maximum angle to the main line of flow to be 600. 
 
Where PVC pipes are used for the direct connection a saddle, epoxied to the main pipeline shall 
be provided. 
 
For junction pipes of 225mm to 375mm diameter, supporting concrete pedestals shall be 
constructed and founded on a solid foundation. 
 
Refer to Drawing No. SD36. 
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5.14 PRECAST CONCRETE BOX CULVERTS 

Crown units shall be positioned true to line, level and grade on precast or cast insitu bases as 
shown in the Documents and the sections closely butted together. The sides and top of the 
crown units for the full length of the butt joint shall be covered with a 300mm wide strip of 
polypropylene fabric bonded to the crown units with coal tar epoxy or similar so as not to allow 
backfill material into the joint.  All joints shall be tightly fitted. 
 
The crown unit legs shall be set on a nominal 5mm thickness of 3 to 1 wet cement mortar or 
other approved grouting material. 
 
In all cases care shall be taken to ensure that the interior of the crown units have a neat, smooth 
and uniform surface at the joints. 
 
The trenches at the sides of the precast crown units shall be carefully packed and compacted 
with non cohesive sand or metal dust in uniform layers to the top of the precast section. 
 

5.15 INSPECTION PRIOR TO BACKFILLING 

All drainage lines shall be inspected and approved by the Certifying Authority after laying and 
jointing and prior to the placing of any backfilling. 
 

5.16 BACKFILLING 

Backfilling of pipes shall be carried out in accordance with the Documents and AS 3725 - 
"Loads on Buried Concrete Pipes" and is dependent upon the type of pipe support specified.  In 
general, pipes shall be backfilled with compacted material conforming to the requirements of 
AS 3725 to a point not less than 0.3 of their diameter above the bedding.  Backfilling to a point 
300mm above the pipe shall be carried out using selected material less than 150mm in size.  
Selected backfilling above this height shall be placed and compacted by mechanical means in 
layers not exceeding 150mm compacted thickness. 
 
Where drainage lines of any description are laid wholly or in part under road carriageways or 
kerb and gutter, the trench shall be backfilled with granular material conforming to the 
requirements of Section 5.7 of this specification, compacted by watering or other approved 
methods, up to subgrade level of the pavement. 
 
Compaction shall be achieved by flooding of the backfilled trench and the effective use of a 
75mm diameter concrete vibrator, or other equipment approved by the Certifying Authority to 
expel all trapped air voids within the backfilled material and to ensure that the granular material 
is adequately compacted around and under the barrels and collars of the pipes. The Developer 
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shall take all precautions necessary to avoid possible flotation of pipelines. Compaction shall 
continue until a dry density ratio of not less than 100% standard has been achieved. Proof 
testing is to be undertaken by the Certifying Authority on the backfilled trench prior to covering 
with pavement material. During subsequent pavement construction, the Contractor shall ensure 
that the specified granular backfill is brought to the subgrade surface or a topping layer of 
pavement material is placed and compacted to complete the trench backfill, to final levels. 
 
No lumps or layers of clay, silt or unsuitable material are to be left in place separating the 
pavement material from the granular trench backfill. 
 
Upon completion of pipe laying, jointing and backfilling of the drainage line, the whole of the 
drainage line including junction pits, inlet pits, etc. shall be thoroughly cleaned to the satisfaction 
of Council's Engineer. 
 

5.17 INTERALLOTMENT DRAINAGE 

Where roof waters cannot be discharged to a road or directly into a stormwater drainage system 
or a defined natural watercourse, interallotment drainage shall be provided for individual 
allotments. 
 
Materials shall comply with the requirements of Section 5.3 and pipe joints shall be of the rubber 
ring type unless otherwise specified, jointing being carried out in accordance with Section 5.10. 
 
Unless otherwise specified the pipes shall be laid centrally within the easement at a minimum 
grade of 1 percent and having a minimum cover of 300mm. Pits shall be constructed at changes 
of grade, pipe size or direction but not farther spaced than two (2) lots. When an interallotment 
line is connected to the kerb, a pit shall also be constructed inside the property boundary. 
 
Pipes as per Section 5.3.3 shall be laid on a minimum of 50mm of approved sand bedding. 
 
Inspection pits of 450mm x 450mm size for up to 750mm deep lines and 600 x 900mm size for 
deeper lines shall be constructed within the proposed drainage easement. Precast pits are 
acceptable on interallotment drainage lines. 
 
Slope junctions shall be provided at the low point of the drainage line within each allotment 
where no pit is provided and shall be fitted with a plug or cap. 
 
Where the interallotment drainage lines are laid at a depth greater than 1.0m risers are to be 
provided to the satisfaction of the Certifying Authority. 
 
Where the interallotment drainage line is to be connected to the kerb the conduit shall consist of 
a rectangular hollow section (galvanised steel) of equivalent area. 
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All lines shall be inspected and approved by the Certifying Authority after laying and jointing and 
prior to backfilling. Selected material from the trench excavation shall be used for backfilling 
unless directed otherwise by the Certifying Authority. Trench backfill shall be compacted to the 
satisfaction of the Certifying Authority and the trench area shall be finally trimmed to restore the 
surface to final levels. 
 

5.18 SUB-SOIL DRAINS 

Sub-soil drainage shall be provided under the kerbs on both sides of those areas fully in cut and 
the high side of other roads or in the positions nominated by the Certifying Authority and be 
constructed in accordance with the following requirements. Refer to Drawing No. SD3. 
 

5.18.1 Materials 

5.18.1.1 Pipes 

 
Perforated corrugated or smooth wall uPVC pipe, Class 400, conforming to AS 2439 Part 1-
1981 “Perforated Drainage Pipes and Associated Fittings” or slotted fibre-reinforced cement and 
shall be fitted with filter socks.  The pipes shall be a minimum 100mm diameter. 
 

5.18.1.2 Filter socks 

 
Shall be stretch or non-stretch of approved manufacture. 
 

5.18.1.3 Filter fabric 

 
Shall be of woven or non-woven type of approved manufacture and shall comply with the 
relevant AS requirements. 
 

5.18.1.4 Filter material 

 
Shall be approved clean metal of 5-10mm (nom) size. 
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5.18.2 Trench Excavation 

Trenches shall be excavated to a width of 300mm and a depth of 600mm measured from the 
design level of the subgrade (250mm in solid rock), or to a depth such that the pipe can be laid 
below any service conduit. 
 
Trenches shall be excavated at a minimum grade of 1.0% with the trench bottom constructed so 
that no localised ponding of water occurs. 
 

5.18.3 Laying of Pipe 

The corrugated perforated plastic piping shall be laid on a filter material bed 50mm in thickness 
to the required line and grade.  Pipes shall be bedded on coarse washed sand or 10mm 
aggregate. 
 
Joints in the pipe line shall be kept to a minimum and where required shall be made using an 
approved external joint coupling. 
 
The pipe shall be covered in a seamless tubular filter fabric. 
 
The inlet end of the line shall be constructed to form a flushing point as shown on the Standard 
drawings. Further flushing points are to be provided in the subsoil drainage line at approximately 
60 metre intervals along the drain or elsewhere as directed by the Certifying Authority. 
 
Each flushing point is to be fitted with a standard cover and the location of each point is to be 
marked by cutting the letters "SS" 75mm high in the concrete kerb face and painted with an 
approved blue paint. 
 

5.18.4 Backfilling 

The trench shall be backfilled with the filter material to the level of the subgrade. The backfilled 
filter material shall then be covered with a double thickness filter fabric. 
 

5.18.5 Other Type Systems 

Other type systems shall be submitted to the Certifying Authority for consideration and may be 
approved. 
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6. CONCRETE STRUCTURES 

 

6.1 DESCRIPTION 

This specification provides for the forming, reinforcing, mixing and placing of concrete used in 
the construction of drainage structures, kerb and gutter, other kerbs or edge strip, footpaths, 
driveways, medians and miscellaneous or special structures. 
 

6.2 CONCRETE MATERIALS AND SLUMP 

Ready mixed concrete shall be used for the works unless supply is not readily available to the 
site of the works. 
 
On-site mixing shall not be permitted for any structural works, however, may be considered for 
small (less than 0.5 m3) remedial or replacement works. For such works, onsite mixing shall be 
carried out in accordance with the manufacturers recommendations to achieve the required 
strength and slump. Mixing by weight shall only be permitted. 
 
Ready mixed concrete shall be obtained from a source acceptable to the Certifying Authority 
and shall consist of a mixture of cement, fine and coarse aggregates and water complying in all 
respects with the requirements of AS 1379. 
 
The nominal maximum size of aggregate in the ready mixed concrete shall be 20mm and the 
slump of the concrete at the time and place of delivery, when tested shall be as specified in 
Table 6.1. 
 
Any batch of concrete or part thereof delivered to the site of the work and having a slump when 
tested in excess of that specified shall not be used in the work unless approved by the Certifying 
Authority. All concrete rejected by the Certifying Authority  shall be immediately removed from 
the site at the Developer's expense. 
 

TABLE 6.1 REQUIRED SLUMP OF CONCRETE 

 
Item of Work Slump (mm) 

Machine moulded kerb and guttering or similar work 20 (maximum) 
All other items 75 ± 15 
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6.3 CONCRETE TESTING AND STRENGTH 

Cylindrical test specimens 300mm long by 150mm in diameter prepared from concrete taken at 
the time and place of delivery into the forms and taken in accordance with the current Australian 
Standard AS 1379, shall develop a minimum crushing strength as scheduled in Table 6.2 when 
tested in accordance with the current AS 1012. 
 
The strength of the concrete shall be determined from the average twenty eight day strength of not less 
than two test specimens moulded from each specified mix of ready mixed concrete actually placed in 
the work, selected to represent the whole of the concrete placed during the day of moulding.  In 
general one pair of test specimens shall be moulded from each twenty cubic metres of concrete or part 
thereof. 
 
Additional specimens may be taken for testing at seven or twenty-eight days. In order that 
subsequent working operations may proceed, work represented by specimens may be accepted 
in the event that the seven day test is satisfactory. The cost of testing additional specimens shall 
be borne by the Developer. 
 

TABLE 6.2 REQUIRED MINIMUM CRUSHING STRENGTH OF CONCRETE 

 
Item of Work Minimum Crushing Strength (MPa) 

 At 7 Days At 28 Days 
Concrete drainage pits and special structures as 
detailed on the drawings 

15 20 

Concrete kerbing and guttering 15 20 
Concrete driveways, footpaths and medians, etc 15 20 

 
If cylindrical specimens fail to achieve the specified twenty eight day strength, the Developer 
may arrange for cores to be extracted from the constructed work. In the event of the average 
strength of such cores, when tested, complying with the specified requirements, the work 
represented by the specimen cores may be accepted and the cost of extracting and testing of 
the cores shall be borne by the Developer. 
 

6.4 FOUNDATIONS 

Foundations and subgrades shall be prepared in accordance with this Specification. 
 
The bases shall be dressed to a smooth and regular surface and thoroughly compacted to give 
a foundation of uniform bearing value throughout. 
 
The bottom of foundations are to be compacted so that the relative compaction in accordance 
with the relevant Australian Standard is not less than 98%. Any material which cannot be so 
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compacted shall be removed by the Contractor when directed by the Certifying Authority and 
replaced with 20mm gauge clean metal or other suitable approved material, compacted in 
accordance with the above requirement. No concrete shall be placed until the foundations have 
been inspected and approved by the Certifying Authority. 
 

6.5 REINFORCEMENT 

Reinforcing bars shall be of mild steel conforming to the current Australian Standard "Hard-
drawn Steel Reinforcing Wire" and "Hard-drawn Steel Wire Reinforcing Fabric" and shall 
conform to the current Australian Standards AS 1302, 1303 and 1304. 
 
All steel reinforcement shall be free from mill scale, grease, tar, paint, oil, mud, mortar or other 
foreign substance and shall be true to size. If in the opinion of the Certifying Authority the steel 
is coated with more than a thin film of rust it may be rejected for use in the work and shall be 
immediately removed from the site by the Developer. 
 
When required by the Certifying Authority, the Developer shall submit samples of the 
reinforcement cut to a suitable length or section for testing purposes. 
 
All reinforcement shall be accurately spaced in situ to the spacing and positions shown in the 
Documents with bends and hooks located at the points shown. 
 
Reinforcement shall be secured in position by being tied a sufficient number of times with 
suitable wire at laps and crossings to prohibit displacement during the pouring and working of 
the concrete. 
 
Reinforcement in concrete slabs and similar work shall be supported on chairs of approved 
manufacture, height and spacing. No alternatives shall be accepted. 
 

6.6 FORMWORK 

Formwork shall be so designed and assembled that it can be removed without damage to the 
concrete. Materials used in the formwork shall be of approved timber free from loose knots and 
other defects, board or metal plate. All formwork shall conform to AS3610. 
 
Timber forms for exposed surfaces shall be dressed on at least one surface and shall be either 
dressed or tongued and grooved at connecting edges. Forms for unexposed surfaces of walls, 
slabs etc. may be of undressed timber, board or metal plate. 
 
Metal plate forms for exposed surfaces shall be clean, smooth, undented and unmarked and 
devoid of holes. Where bolt, screw or rivet heads are used for connections, such connections 
shall be countersunk. 
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Forms shall be assembled true to line, level and grade, held rigidly to maintain position and 
shape and shall be butted so as to be mortar tight. Forms shall be chamfered or filleted to the 
details shown in the Documents. 
 
Prior to the pouring and placing of concrete, the internal surfaces of the forms including 
chamfers, fillets, removable ducting and similar shall be uniformly coated with a thin film of oil, 
soap or other approved formwork compound to avoid adhesion of cement mortar and the 
staining and discolouration of exposed surfaces of the concrete. Any oil, soap etc adhering to 
the reinforcement shall be thoroughly removed or the reinforcement taken from the forms and 
replaced with the specified quantity of clean, undamaged material all to the requirements of the 
Certifying Authority. 
 
Any bolts, spacers or similar, supporting or separating forms shall be suitably greased and 
placed so that they may be later removed without damage to the concrete. 
 
Formwork and forms shall be inspected by the Certifying Authority immediately prior to the 
placing of concrete and any bulging, warping or displacement of any kind shall be rectified 
before pouring commences. If during the placing of any concrete the formwork or forms show 
any signs of displacement, that portion of the concrete shall be removed immediately, the 
formwork or forms re-secured rigidly to the satisfaction of the Certifying Authority and the 
concrete pour completed within the requirements of this Specification. 
 

6.7 CONCRETE PLACING 

Subgrade, formwork, forms and reinforcement shall be approved by the Certifying Authority before 
concrete is ordered for placing. All sawdust, shavings, pools of water and debris shall be removed from 
the space to be occupied by the concrete. 
 
Concrete shall be placed in the forms by chute in a uniform continuous flow, the length and 
inclination of the chute being such as to prevent separation of the concrete ingredients. 
Concrete shall not be dropped into place from a height greater than one and a half metres. Prior 
to placing, the full area to be occupied by the concrete shall be thoroughly moistened. 
 
Concrete shall be deposited and spread in horizontal layers and shall be compacted by 
vibration or other approved means. Care shall be taken to fill every space in the forms, to work 
coarse aggregate uniformly throughout the mix and away from form faces and to force concrete 
under and around the reinforcement without it being displaced. 
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6.8 JOINTS 

6.8.1 Construction Joints 

Where a construction joint is necessary in a concrete pour, it shall be provided in accordance 
with the details shown on the Documents, or if not shown the joint shall be formed in a slab with 
rigid bulkhead and dowels in a manner approved by the Certifying Authority, or in the case of a 
vertical section, by finishing the concrete to a level plane with a roughened surface. 
 
Prior to the resumption of a concrete pour, the surface of the joint shall be cleaned of all 
laitance, loose and foreign material, care being taken not to disturb reinforcement or to damage 
adjoining concrete surfaces. The joint shall be thoroughly saturated with water and fresh 
concrete shall be carefully worked against the surface of the concrete previously placed and 
around reinforcement at the joint. 
 

6.8.2 Contraction Joints 

Contraction joints shall be constructed as shown on the approved plan.  
 
Contraction joints shall consist of weakened planes created by either sawcutting or formed 
vertical grooves in the top of the concrete to a minimum (¼) one quarter depth of the slab 
thickness and spaced in accordance with Drawing No. SD61.  
 

6.8.2.1 Sawcutting Joints 

 
Sawcutting contraction joints shall be inserted by cutting of the slab to a minimum (¼) one 
quarter depth of the slab thickness for unreinforced or 10mm for reinforced. 
 

6.8.2.2 Formed Grooves (Dummy Joints) 

 
Formed grooves (dummy joints) shall be made by depressing into the wet concrete an approved 
tool or device vertically to a (¼) one quarter of the slab thickness for unreinforced or 10mm for 
reinforced. 
 

6.8.3 Expansion joints 

Expansion joints shall be constructed as shown on the approved plan. The jointing material in 
expansion joints shall extend for the full depth of the concrete.  
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Expansion Joints are to be provided between the concrete and all abutting and penetrating 
structures e.g. poles, gully pits, utilities etc. Also referred to as Isolation Joints. 
 

6.9 REMOVAL OF FORMS 

All forms shall remain in position for a period not less than twenty four hours after concrete has 
been placed, earlier removal being permitted only on the authorisation of the Certifying 
Authority. 
 
Should the air shade temperature fall below ten degrees or rise above twenty seven degrees 
Celsius, the minimum period may be varied as the Certifying Authority directs. 
 
Curing of concrete shall commence immediately forms are removed. 
 

6.10 CONCRETE FINISHING 

All concrete surfaces shall be finished true and even, free from air and stone pockets, 
depressions or projections. All arises shall be sharp and true and moulding shall be evenly 
mitred, care being exercised in removing forms to ensure this result. Immediately on removal of 
formwork all rough surfaces, holes and honeycombed areas shall be repaired by removing 
loose material and defective work, wetting the affected area, filling depressions with fresh 
cement-sand mortar having the same proportions of cement and sand as used in the base 
concrete and brought to an even surface with a wooden or steel trowel as required to produce 
the specified finished surface. 
 
Wire ties protruding from the concrete after removal of the forms shall be cut back and any 
chipping of the concrete in executing this requirement shall be repaired with cement-sand 
mortar as previously specified. Holes left by the removal of bolts, spreaders or the like shall be 
similarly treated. Additional treatment in some locations may be required as directed. 
 
When directed, exposed surfaces shall be wetted with clean water and rubbed down with an 
approved Carborundum or sandstone block until all repaired areas, rough surfaces and joint 
marks of forms are removed leaving the surfaces clean and smooth and uniform in colour and 
appearance. Finishing work shall be completed within two days following removal of the forms. 
 

6.11 CURING 

Where necessary, the completed concrete shall be protected from extremes of temperature for 
a period of seven days during which time the concrete shall be kept continuously moist and 
covered with canvas, plastic or hessian sheets, chemical curing compounds, sand at least 
50mm thick or other approved means. 
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New work shall be adequately protected from damage by weather conditions, traffic or other 
causes and all necessary barriers and signs for the control of vehicular and pedestrian traffic 
shall be erected and maintained for the specified period of concrete curing. 
 

6.12 KERB AND GUTTER 

6.12.1 Base 

The base for kerb and gutter shall be formed at the required depth, on an approved pavement 
sub-base in accordance with Section 7 of this Specification. A sub-base of compacted thickness 
not less than the road pavement sub-base shall be provided on the compacted subgrade. 
Immediately prior to the placing of the concrete, the surface shall be moistened, checked for 
uniformity and all irregularities made good. The sub-base materials under the kerb and gutter 
shall be protected from stormwater scour prior to backfilling and/or placing of the pavement 
materials. The sub-base shall extend to a point at least 150mm beyond the back of the kerb to 
the satisfaction of the Certifying Authority. Refer to Drawing No. SD4. 
 

6.12.2 Kerb Moulding Machines 

Unless otherwise specified, kerb moulding machines are to be used for the construction of kerb 
and gutter and profiles are to be in accordance with the Drawing No. SD4. 
 
The speed of the kerb moulding machine shall not exceed 2.5 metres per minute unless 
otherwise approved in writing by the Certifying Authority. 
 
The Contractor may apply for approval to construct kerb and gutter by the use of formwork or to 
vary the kerb and gutter profile. 
 

6.12.3 Finish 

All exposed concrete surfaces shall be finished clean, smooth and uniform in colour and 
appearance. All corners, joints and edges shall be left neatly rounded. 
 
Service conduit markings are to be provided where required. 
 

6.12.4 Joints 

Vertical expansion joints of approved bitumen impregnated jointing material shall be placed at 
intervals of not more than 6.0 metres at the end of each day’s construction, at each end of 
vehicular crossings and pedestrian ramps, at the junctions with the existing old work and at the 
commencement of each 0.6 metre kerb transition adjacent to gully pits. 
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For hand formed Kerb & Gutter, contraction joints are required at 3.0 metre intervals with 
expansion joints at 6.0 metre intervals. 
 
For machine poured Kerb and Gutter, provide Guillotine joints at 3 metre intervals. A grooving 
tool is permitted where the groove extends into the kerb and gutter faces, a minimum of 75mm. 
 
A dummy joint shall be cut at the centre of double vehicle crossings. 
 
Joints shall be located at least 0.5 metres clear from any drainage holes (roof water outlets). 
 

6.12.5 Vehicular Crossings 

Where kerb and gutter construction fronts proposed allotments or where else directed, the kerb 
shall be discontinued to allow for vehicles crossing the footpath. At such points a layback shall 
be constructed as per Council's Driveway Specification, in the position as shown on the 
Approved Drawing. Crossings are to have a minimum separation of 1.0 metre and generally 
shall be located 1.0 metre from the lower side of the respective Lot boundary. 
 
All gutter crossings are to be constructed clear of service conduits, hydrants and pit lintels. 
 
Where existing kerb is to be removed for the provision of laybacks, pedestrian ramps or the 
replacement of redundant laybacks, both the kerb and gutter shall be removed and replaced. 
Refer to Drawing Nos. SD66 to SD70. 
 

6.12.6 Pedestrian Ramp (Pram Ramp) 

At all intersections or where directed, the kerb shall be discontinued and pedestrian ramps (no 
lip) constructed in accordance with Drawing No. SD62. 
 

6.12.7 Curing 

Curing shall be carried out in accordance with Section 6.11 except that when kerb moulding 
machines are used, an approved chemical curing compound shall be applied to all exposed 
surfaces on the day of moulding. 
 

6.12.8 Provision For Drainage 

Outlets through the kerb shall be provided as specified or directed for each house to drain roof 
water into the gutter. 
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One drainage outlet shall be provided on the lower side of each lot and clear of the vehicular 
entrance, where provided. 
 
The Developer shall fit the outlets into the kerb in a workmanlike manner ensuring that they are 
firmly secured in the concrete and fall towards the gutter. The surface shall be refinished to 
match the balance of the work. 
 
Where kerb moulding machines are used, the outlets shall be placed in position immediately 
after the passing of the kerb moulding machine. 
 
Outlets in roll kerbs shall be of approved manufacture and made of extruded aluminium or 
galvanised steel. The shape and size of the outlets, shall conform to that shown on Drawing No. 
SD39.  The outlets in roll kerbs shall be of approved rectangular section cut to match the kerb 
profile.  In barrier kerb, tapered hole 90mm in diameter at the kerb face and 100 m diameter at 
the back of the kerb shall be provided. Refer to Drawing No. SD39. 
 
Notwithstanding the levels shown on the Drawings for gully pits, kerb returns and low points, the 
Contractor shall ensure that the gutter near or adjacent to the gully pit is properly drained and 
under no circumstances shall the kerb and gutter be allowed to pond water. 
 

6.12.9 Backfilling 

After the concrete has set sufficiently, but no sooner than three days after placing, the area 
behind kerbs and/or gutters shall be backfilled with sound approved material. It shall be 
thoroughly compacted in layers not exceeding 150mm in thickness, without displacement of the 
adjacent construction and left in a neat and workmanlike manner. Backfilling and/or the 
placement of pavement material shall only be undertaken with the prior approval of the 
Certifying Authority. 
 

6.12.10 Replacement of Incorrect and/or Damaged Construction 

The Developer shall construct all kerbs and gutters or similar work in a sound workmanlike 
manner so that it will resist damage or displacement by weather conditions, road construction, 
builders and Service Authorities' plant, or undermining by the scouring away of the sub-base 
materials. 
 
Where kerbs and gutters are damaged or displaced by such agencies after construction due to 
fault by the Developer, or is not constructed to specified line and level, it shall be removed and 
reconstructed. 
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6.12.11 Testing 

Where kerbing and guttering is constructed using a self-propelled moulding machine, the 
developer accepts responsibility for the taking and testing of core samples in accordance with 
the relevant section of the current AS 1012, at maximum 100m spacing, the submission of 
results to the Certifying Authority and removal of all kerb and gutter where the minimum 
specified 28 day compressive strength of 20MPa is not achieved. Cores shall be 75mm 
diameter and drilled vertically through the top of herb. Following removal of the sample, the core 
hole is to be restored to the satisfaction of the Certifying Authority. 
 

6.12.12 Subsoil Drainage 

Sub-soil drainage shall be provided under the Kerb and Gutter on both sides of those areas fully 
in cut and the high side of other roads or in the positions nominated by the Certifying Authority 
and be constructed in accordance with the details as provided in Drawing No. SD3. 
 

6.13 FOOTPAVING AND CYCLEWAYS 

6.13.1 General 

Footpaths and cycleways shall be located 600mm from the property boundary and fall to the top 
of kerb of 1-3%. 
 
Footpaths shall be 75mm thick except when the construction is to be undertaken prior to the 
completion of the dwellings where the footpaving is to be 100mm thick with F72 mesh (25mm 
cover) for Light Duty and 150mm with 2 x F72 (25mm cover top and bottom) mesh for Heavy 
Duty. Cycleways shall be 100mm thick with F72 mesh (25mm cover). 
 

6.13.2 Subgrade 

The subgrade for concrete pavement shall be formed at the required depth below the base in 
accordance with Section 7 of this specification. 
 
The paving shall be aligned in straight lines and circular curves and be parallel to the kerb. 
 

6.13.3 Sub-Base 

Approved sub-base material of the type shown in the Documents shall be spread, levelled and 
compacted on the prepared sub-grade in accordance with Section 7 of this Specification. The 
minimum compacted thickness of the sub-base material shall be 50mm or as indicated in the 
Documents. Immediately prior to placing of the concrete the sub-base shall be lightly watered. 
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6.13.4 Reinforcement 

Reinforcement shall be in accordance with Section 6.5 of this Specification and as shown in the 
Documents and shall be supported above the subgrade by approved chairs. All splicing of the 
reinforcement shall have a minimum overlap of 300mm and be securely tied. 
 

6.13.5 Finish 

The concrete shall be struck off with a screed and finished with wooden floats, followed by light 
brooming at right angles to the alignment of the pavement to give a uniform non-slip surface. All 
edges and joints shall be finished off with an approved edging tool forming a minimum 50mm 
margin in a neat workmanlike manner. 
 

6.13.6 Joints 

In footpaving, transverse joints (dummy Joints) shall be constructed at intervals of 1.20 metres 
and expansion joints shall generally be at intervals of 6.0 metres. In cycleways, transverse joints 
shall be constructed at intervals equal to the width of the cycleway and expansion joints at 
intervals of every 3 panels. 
 

6.13.7 Protection 

Where there is any likelihood of access by the public, barriers and lights shall be provided and 
erected at the start and end of the works in accordance with Australian Standard AS 1742. 
 

6.13.8 Cleaning Up 

All spoil shall be removed concurrently with the work of excavation and backfilling. Trimming of 
footpath areas shall be completed within seven days of the concrete being placed. An additional 
days deferment of backfilling at gateways may be permitted to avoid damage to footpaving by 
vehicular traffic. 
 
All footpath areas for the full width adjacent to constructed paving shall be trimmed by cutting or 
filling where required and all areas of loose material lightly compacted to the specified crossfalls 
and grades as shown in the Documents. 
 
On completion of kerb and gutter and subsequent backfilling/trimming of the footway, a strip of 
turf (min. 500mm wide) shall be placed adjacent to the kerb. 
 
The turfing strip shall be maintained to provide a dense cover to act as a siltation barrier during 
the Defects Liability period. 
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6.14 DRAINAGE PITS 

6.14.1 Excavation 

The foundations shall be excavated to the neat lines and formed at the required depth in 
accordance with the Drawings. All soft and yielding and other unsuitable material shall be 
removed and the bed shall be thoroughly compacted and finished to a firm smooth surface of 
uniform bearing value. If the bed is dry it shall be sprinkled with as much water as it will readily 
absorb before concrete is placed. 
 

6.14.2 Structure 

Drainage pits shall be constructed to the levels and locations indicated in the Documents.  All 
pits shall be constructed to finish flush with the design surface levels. 
 
Where drainage pits exceed 1.2 metres in depth, galvanised step irons must be installed with a 
350mm vertical spacing. Refer to Drawing No. SD41. 
 
Where drainage pits exceed 1.8 metres in depth, the pit shall be constructed of reinforced 
concrete, including the base. Refer to Drawing No. SD35, for reinforcing details for pits up to 3.0 
metres in depth. For pits greater than 3.0 metres in depth, reinforcing details are to be provided 
on the design plans and be certified by a structural Engineer.  
 
Pits shall be constructed of sufficient internal dimensions to avoid "birdsmouthing" of  pipes.  
The minimum internal dimensions of all drainage pits in Kerb and Gutter shall be 600mm x 
900mm for depths up to 1500mm and 900mm x 900mm for depths greater than 1500mm. For 
pits in Non Kerb and Gutter situations, the minimum internal dimension is 900mm x 900mm. Pit 
walls and are to be a minimum 150mm thick and shall be formed on both the inside and outside 
faces. Pit floors are to be a minimum 150mm thick. 
 
For interallotment drainage refer to Section 5.17. 
 
Precast concrete lintels of a size indicated in the Documents or as directed by the Certifying 
Authority shall be used and all grates shall be of galvanised steel. A minimum opening of 1.8 
metres shall be provided. 
 
Where pits are not part of the Kerb and Gutter, all lids must be either a Gatic style within the 
road pavement or Grate style elsewhere. In general, pits with the unsealed table drain will be a 
Grated Surface Inlet Pit (GSIP) – letter box style. 
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The use of precast concrete pits shall only be permitted within development sites. All external 
drainage pits must be cast in-situ. 
 
Subsoil drainage pipes shall be connected through the upstream pit wall and shall extend 
through any mass concrete benching so as to provide a free outlet. 
 
Where pits are constructed in sags, drainage holes shall be provided in the wall to drain the 
boxing as shown on Drawing Nos. SD30 & SD35. 
 
Inlet or outlet pipes shall be neatly finished off flush with the interior surfaces of the gullies. 
 
Drainage pits shall be benched internally with mass concrete to not less than one third of the 
outlet pipe diameter, notwithstanding that such benching may not be shown in the relevant 
Documents. 
 

6.14.3 Steel Fittings 

Steel gratings, frames and other fittings are to be to the requirements of AS 1657-1985 Ordinary 
Structural Steels - Ordinary Weldable Grades, and they shall be hot-dipped galvanised in 
accordance with AS 1650-1989 "Galvanised Coatings" AS 1650-1989. 
 
Gully grates in kerb and gutter are to be supplied with a flat skirt base. 
 
Fittings shall be to the grade and dimension shown in the Documents and/or Standard 
Drawings. 
 
Mild steel frames shall be firmly and evenly bedded and shall be placed so that the hinged 
grates can be fully opened. 
 
Gratings shall be secured by means of "J" bolts or other approved method. 
 

6.14.4 Kerb Inlets 

As shown on Drawing No. SD30, the kerb inlets for extended kerb inlet pits are to be precast 
and in accordance with an approved design. Lintels with clear opening widths as shown on the 
approved engineering drawings are to be used. Where no opening width is specified, a lintel of 
minimum 1.8 metre opening is to be used on grade and 2.4 metre opening in sag. 
 
Where pits are located on curves or bends, precast lintels shall be provided to suit the kerb radius. 
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6.15 PRECAST CONCRETE SECTIONS  
(PIT AND HEADWALLS) 

Where indicated on the Documents or where authorised by the Certifying Authority, precast 
concrete components shall be provided to the form and dimensions shown in the Documents 
and shall be constructed in the positions specified in all cases. 
 

6.16 DISH CROSSING 

Where shown on the Documents, concrete dish crossings 0.9 metres wide shall be constructed 
at intersections with integral concrete aprons as directed by the Certifying Authority.  The dish 
crossing shall have a crossfall of 40mm from lip to invert level and a minimum concrete 
thickness of 150mm.  The concrete shall be reinforced with two (2) layers of F72 reinforcing 
fabric. 
 

6.17 SPRAY CONCRETE 

Concrete lining for open drains shall be either cast-in-place concrete or sprayed concrete.  The 
minimum thickness of the concrete shall be 100mm.  Sprayed concrete lining shall not be 
permitted less than 1 metre in width.   
 
Sprayed concrete shall have a minimum cement content of 380 kg/m3 as discharged from the 
nozzle and must have a minimum compressive strength of 25 MPa at 28 days when measured 
by testing 75mm diameter cores taken from in-place sprayed concrete.  
 

6.18 PATTERN STENCILLED CONCRETE PAVEMENT FOR 
MEDIAN ISLANDS & ROUNDABOUTS 

Pattern Stencilled Pavement shall consist of a concrete base reinforced as specified, with F72 
having 25mm cover and set on approved stools laid on an approved subgrade of granular 
material.  After screeding of the concrete the specified patterned paper moulding shall be 
placed and stamped in place. 
 
The colouring shall be suppled at the application rate and method specified by the manufacturer 
to a nominal 3mm thickness. 
 
Surplus colour agent shall be removed by mechanical means.  A curing agent shall then be 
applied as required by the specific method of colour application followed by the sealer. 
 
The sealer shall be of a non-slip type suitable for public roadways.  Contraction/expansion joints 
shall be constructed where directed or show on the plan.  
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7. FLEXIBLE ROAD PAVEMENTS  

7.1 DESCRIPTION 

A formal pavement design shall be prepared by a registered N.A.T.A. laboratory based on 
sampling and testing of the subgrade materials from the site. Details of the pavement design, 
results of subgrade testing (including design California Bearing Ratio values for the subgrade) 
and design traffic loadings are to be submitted to the Certifying Authority for approval prior to 
commencement of pavement construction. 
 
The pavement materials for flexible roads shall consist of approved crushed or ripped 
sandstone and DGB 20 or other materials approved by the Certifying Authority. Alternatively the 
pavement may consist of "deep lift" asphaltic concrete laid on a bound or unbound base course.  
Asphaltic Concrete shall conform with RTA Specification 1013 - Asphalt Part K. 
 
The materials shall be spread on the subgrade or sub-base in uniform layers to provide the 
specified pavement thickness. 
 
The minimum unbound granular pavement thickness shall be 300mm, comprising of a 200mm 
thick sub-base and 100mm thick base. 
 
In Rural roads, a two coat hot bitumen seal shall be provided following the completion and 
testing of the base course. The cul-de-sac is to have a minimum of 50mm of Asphaltic 
Concrete. 
 
In all other applications, a wearing course shall be a minimum of 25mm of asphaltic concrete. 
The cul-de-sac is to have a minimum of 50mm of Asphaltic Concrete. 
 
Final AC shall only be placed after inspection and approval by the Certifying Authority. 
 
For rural road construction the base course is to be provided with a cut-back bitumen primer 
coat.  Within 24 hours the wearing surface, comprising a two coat hot bitumen seal is to be 
applied. 
 

7.2 CRUSHED OR RIPPED SANDSTONE - (SUB-BASE 
COURSE) 

All material shall be delivered from approved quarries. Any approval given to the source of 
supply of materials may be withdrawn if a significant number of samples taken from the 
pavement after compaction fail to comply with this Specification. 
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Crushed or ripped sandstone shall be either 75mm or 100mm nominal size derived from  a well 
cemented medium grained quartz sandstone free from overburden, clay seams, shale and other 
deleterious material and shall meet the following requirements. 
 

7.2.1 Material Requirements 

 Linear Shrinkage: Text Method AS1289.C.4.1 – 1977 
  Max Linear Shrinkage – 5% 

 CBR - Min 30% 

 Grading: 
 
Table 7.1 below sets out the desirable grading limits. 
 

TABLE 7.1 GRADING REQUIREMENTS FOR CRUSHED SANDSTONE 

 
Nominal Size Percentage Passing 

75.00mm 85-100 
53.00mm 75- 100 
37.50mm 65-100 
26.50mm 57-94 
19.00mm 50-88 
9.50mm 37-76 
4.75mm 27-65 
2.36mm 20-52 
1.18mm 15-42 
425,µm 10-28 
75,µm 5-17 
2,µm 0-5 

 

7.2.2 Variations 

Where the grading and linear shrinkage tests vary outside the above limits and there is 
evidence that the subject material (or material similar in composition to it) has given satisfactory 
performance under similar conditions to the construction in question, then the following 
requirements shall be applied. 
 

 % Passing 425µm  Maximum Limits 15 - 45 

 Linear Shrinkage % x % Passing 425um Maximum 160 

 Plasticity Index % x % Passing 75,µm  Maximum  200 
 

CONSTRUCTION ___________________________________________________________________________________________________ 

E–60 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

CBR - Min 30% of the Min. 19mm fraction when compacted to 100% of the standard max. dry 
density to AS 1289-5.1.1- 1993 is obtained. 
 
Alternatively, a sub-base material satisfying the requirements for a class "DGS" material as 
specified in RTA QA Specification 3051 - Unbound Base and Subbase Materials for Surfaced 
Road Pavements and RTA QA Specification 3052 - Material to be Bound for Base and Subbase 
Materials for Surfaced Road Pavements, may be used subject to approval from the Certifying 
Authority. 
 
The minimum compacted thickness of the sub-base course shall be 200mm of sandstone or 
175mm of "DGS" material. 
 

7.2.3 Sampling and Testing of Materials 

The Developer shall arrange for a sample load of the proposed sandstone material from the 
approved quarry to be delivered and stored on site after approval of the source. 
 
Samples for testing shall be taken from the sample load by the Certifying Authority to assess the 
conformity with this Specification. 
 
No other deliveries of sandstone shall be made without the Certifying Authority's  approval of 
the sample load meeting the Specification requirements. 
 
Where in the opinion of the Certifying Authority any materials do not meet the requirements of 
this Specification the Developer shall, on instructions from the Certifying Authority, remove such 
materials from the site. 
 

7.3 CRUSHED ROCK (DGB 20) - (BASE COURSE) 

Crushed rock (DGB 20) shall be unbound granular material and may consist of a blend of two or 
more materials. When the primary material is deficient in fine particles, material may be added 
and blended as necessary to meet the requirements of the Specification. Material produced by 
blending shall be uniform in grading and physical characteristics. The material shall comply with 
RTA QA Specification 3051 - Unbound Base and Subbase Materials for Surfaced Road 
Pavements. 
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TABLE 7.2 MATERIAL REQUIREMENTS 

 

Test Method Description 
DGB20 
20mm 

AS1289.C6.1 Coarse Particle Size Distribution  

 % passing 53.0mm sieve - 

 % passing 37.5mm sieve - 

 % passing 26.5mm sieve 100 

 % passing 19.0mm sieve 95-100 

 % passing 6.7mm sieve 50-70 

 % passing 2.36 sieve 35-55 

AS1289.C6.2 Fine Particle Size Distribution  

 Ratios (for that portion of the material passing 2.36mm sieve)  

 A -  Pass 425 ,µm sieve (%) 35-55 

 B -  Pass 75 µm sieve  

  Pass 425 , µm sieve (%) 35-55 

 C - Below 13.5 µm  

  Pass 75 µm sieve (%) 35-60 

AS1289.C1.2 Liquid Limit (if non-plastic) – Max *20 

AS1289.C2.1 Plastic Limit (if plastic) – Max 20 

AS1289.C3.1 ** Plasticity Index – Max 6 

DMR.T114 Maximum Dry Compressive Strength of fraction passing 19mm sieve At Least 1.7MPa 

DMR.T213 Particle shape by Proportional Calliper- % Misshapen (2:1) Max 35 

DMR.T215 Minimum Aggregate Wet Strength ¢ 100KN 

DMR.T221 Dusting or falling unsoundness of slag - Max 1 particle in 12 

DMR.T215 Wet/Dry Strength  

 Variation Dry-Wet % ¢ # Max 

   Dry 35 

 
Notes (applicable to Table 7.2) 

(1)* The maximum value of the Liquid Limit may be increased to 23 for non-plastic material, provided that the 

value determined is not influenced by the presence of adverse constituents. 

(2)** After being subjected to pre-treatment comprising 5 cycles of compaction (Test Method T102) and/or to 

artificial weathering (Test Method T103), the Plasticity Index shall not increase by more than 3 from that of the 

sample prior to any pre-treatment and shall not exceed the values of at Table 7.2. For category 2(d) base 

materials the maximum plasticity index shall be 8. 

(3)¢ Based on testing of any size fraction of the sample specified by Test Method T215. The material may be 

crushed to provide sufficient quantities of material for any particular size fraction. 

(4)# For category 2(d) Class DGB 20 base materials the wet/dry strength variation shall not exceed 45%. 

(5) Material consisting of rounded river stone shall have a minimum of two fractured faces on at least 75% of the 

particular larger than 6.70mm. 
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Alternatively, where shown in the Documents, the base course material shall consist of crushed 
or ripped sandstone, either 50mm or 75mm nominal size, derived from a well cemented medium 
grained quartz sandstone free from overburden, clay seams, shale and other deleterious 
material. 
 
Crushed sandstone however, may only be used as a base course material where the wearing 
surface consists of a single coat flush seal and a minimum of 25mm of asphaltic concrete or the 
sandstone is stabilised using cement or lime as determined from test results from an approved 
soils laboratory. Refer to Section 7.4. 
 
Where stabilised crushed rock is used as the base material, it shall be spread and compacted 
within twenty-four (24) hours of delivery. 
 
The minimum compacted thickness of the base course shall be 100mm for "DGB 20" material or 
150mm for sandstone. 
 
The base course shall, adjacent to kerb and gutter and/or existing pavement, be finished to a 
level which will permit placement of the specified thickness of the wearing course. 

7.4 STABILISATION OF IN SITU AND IMPORTED 
MATERIALS 

In the construction of roads in rural areas, it may be possible to stabilise the pavement material 
to provide the required pavement. 
 
A pavement design shall be submitted to the Certifying Authority for consideration, and shall 
include details of the type and quantity of stabilising agent to be used to obtain an Unconfined 
Compressive Strength of 1.5 MPa and the proposed depth of stabilising. 
 
The minimum thickness of any stabilised pavement shall be 250mm. 
 

7.5 SHOULDERS 

(Table Drain details refer to Section 4.15).  
 
The subgrade level must extend to the invert of the table drain on both sides as per Drawing No. 
SD1. The shoulder shall consist of the road pavement subbase material with the exception of 
the top 100mm, which shall consist of either a DGB20 or  20mm nominal Crushed Shale 
material. 
 
The material shall be uniformly compacted at required moisture content and graded and 
trimmed to the designed finished levels. 
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The minimum width of the Shoulder is to be 1.2m. 
 
A Concrete Dish Drain is to be provided where the table drain exceeds 16% or is less than 1%. 
The adjacent road shoulder is to be sealed. 
 

7.6 DELIVERY 

The pavement material shall be transported from the source to the work in vehicles which are 
constructed so as to prevent the loss of material. Material shall be supplied with a moisture 
content (uniformly distributed) between the optimum moisture content and 3% below the 
optimum moisture content. 
 

7.7 BOXING AND SUBGRADE 

The formation shall be finished with a boxing for the reception of the pavement.  The boxing is 
to extend a minimum 300mm behind the nominal kerb line or 300mm outside the edge of seal in 
rural construction. 
 
The finished subgrade shall be graded parallel to the designed finished surface of the roadway 
and at a depth below grade line equal to the finished thickness of pavement.  Shoulders and/or 
footpaths shall be finished true to profile as shown in the Documents. 
 
The subgrade shall be inspected by the Certifying Authority and the placement of pavement 
material shall not commence until approval to do so has been obtained from the Certifying 
Authority and testing has been undertaken in accordance with Section 7.10. 
 
Permission to construct a stabilised subgrade shall only be given where, in the opinion of the 
Certifying Authority, the subgrade soil lends itself to this type of construction.  Results of all soil 
tests carried out on the subgrade material shall be submitted to the Certifying Authority along 
with details of the type and quantity of stabilising material to be used. 
 
At points on the road where, by reason of the design grading and the boxing, water would tend 
to accumulate, temporary provision for drainage shall be made by cutting the shoulder at 
suitable and frequent points and diverting the drainage.  Care shall be taken to prevent scour of 
any part of the construction.  All cuts for temporary drainage, unless otherwise directed to be 
retained as catch or shoulder drains, shall be restored to the satisfaction of the Certifying 
Authority prior to the placement of pavement materials.  Alternatively, with the Certifying 
Authority's permission, temporary connection may be made to the pipe drainage system, 
provided all necessary restoration is carried out under the direction of the Certifying Authority, 
and adequate filter surrounds are provided to the pipe system inlet, to intercept sediment. 
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7.8 SPREADING 

Pavement material shall be spread in uniform layers of not more than 150mm nor less than 
75mm so that after compaction the total pavement thickness is as specified. Spreading shall be 
undertaken by a method which will ensure that segregation does not occur. 
 
All pavement layers shall extend a minimum 300mm behind the kerb line or 300mm outside the 
edge of seal in rural construction. 
 
Prior to compaction, the moisture content of material, shall be adjusted to optimum moisture 
content. Where necessary, water shall be added by an approved method and shall be mixed 
uniformly with the pavement material by an approved mechanical device. If there is existing 
excess moisture in the material, it shall be dried to the specified moisture content by loosening 
and aerating. 
 
Where the compacted surface is below the specified level the defective area shall be scarified to 
the full depth of the layer, new material added as required and the area recompacted to 
required levels. 
 
Pavement material shall not be spread upon a water-logged subgrade or sub-base. If at any 
time the subgrade or sub-base material should become rutted, or mixed with the pavement 
material, the Developer shall remove the material, reshape and compact the subgrade or 
sub-base material and replace the pavement material with fresh material if required. 
 

7.9 COMPACTING AND TRIMMING 

During compaction operations the moisture content of the material of a layer or course shall be 
uniformly adjusted throughout, so as not to exceed Optimum Moisture Content or be less than 
Optimum minus 3%, or as otherwise approved. Water may be added in an approved manner to 
achieve or to maintain the required moisture content. 
 
After the moisture has been brought to the specified moisture content, it shall be compacted 
immediately with approved equipment. The compaction shall begin at the sides and progress to 
the centre, parallel with the centre line of the roadway, uniformly lapping each preceding pass 
and covering the surface completely. 
 
The surface of any compacted layer of material shall, on completion of compaction and 
immediately before preparation for the overlaying with the next layer, be of a roughened texture, 
free from compaction planes (false pavement), ridges, cracks, or loose material. All segregated 
or otherwise defective areas shall be removed to the full thickness of the layer, re-laid with new 
material and recompacted to the satisfaction of the Certifying Authority. 
 
After the first course has been completed to the specified depth and tested, the second course 
shall be uniformly spread on the prepared surface and similarly treated. The top of each course 
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shall be graded and trimmed generally to line and level and the profiles checked by the 
Certifying Authority. 
 
Variations in the compacted thickness of each course shall be in accordance with Section 1.11. 
 
Any irregularities in excess of the stated tolerances shall be corrected by loosening the 
surfaces, removing or adding pavement material as required and compacting the area to a 
uniform surface conforming to the designed cross section and grade. In no case shall quarry 
dust or other fine materials be used to build up depressions. 
 
Compaction of pavement material shall continue until there is no visible movement of the 
pavement under the proof roller as specified in Section 7.10.3. 
 

7.10 PAVEMENT TESTING 

7.10.1 General 

The Developer shall arrange and bear the cost of all pavement testing as required by this 
Section. 
 
Test results for each pavement layer shall be submitted to the Certifying Authority for approval. 
Approval to construct subsequent pavement layers may be given only after the Certifying 
Authority has reviewed the test results. 
 
The pavement compaction requirements shall be as follows: 
 
Minimum Dry Density Ratios (AS1289 5.4.1-1993): 

 Base course 98% Modified 

 Sub-base course 98% Modified 

 Subgrade 100% Standard 
 
 (a) All testing shall be carried out by a NATA registered laboratory. 
 
 (b) All testing shall be in accordance with test procedures as detailed in AS 1289 
 
 (c) CBR testing shall be carried out on a sample which has undergone four days 

soaking in the test mould. 
 
The Certifying Authority shall be notified prior to all testing and construction. 
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7.10.2 Density Testing 

Density testing shall be carried out on the basis of: 
 

 One (1) test every 50 metres of pavement, taken 1.0m from the face of kerb on 
alternate sides of pavement. 

 

7.10.3 Proof Testing 

The Developer shall make available an approved 3-wheeled self-propelled roller  
(minimum 10 tonne in accordance with Section 4.12) and shall carry out proof loading of each 
pavement layer to the satisfaction of the Certifying Authority before proceeding to the next stage 
of construction. Alternatively a single rear axle water cart with a minimum Gross weight of 10 
tonne may be permitted by the Certifying authority. 
 

7.10.4 Benkleman Beam Testing 

Benkleman Beam testing at 15m intervals per lane shall be carried out as required by the 
Certifying Authority in accordance with the requirements of ARRB Special Report number 41 at 
the top of the base course level. The maximum tolerable deflection at any point on top of the 
base course shall be as shown in Figure 20 ARRB Special Report 41, or for traffic loadings 
outside the range of Figure 20 ARRB Special Report 41, as specified by the Certifying Authority. 
 

7.11 DEFECTIVE MATERIAL 

If at any time during the progress of the work, any material supplied is found to be not in 
accordance with this Specification, the Certifying Authority will direct the Developer to remove 
the unsuitable material and replace it with satisfactory material. Previous acceptance of the 
whole or part of the material by the Certifying Authority, shall not restrict its right to direct 
removal and replacement of material subsequently found to be unsatisfactory. The Developer 
shall carry out such remedial work immediately. 
 

7.12 COMPLETED PAVEMENT SURFACE 

The completed pavement shall have a uniform, hard, monolithic surface, which shows no visible 
movement under the roller and in which the pavement particles are tightly and uniformly 
embedded in a gritty, cementitious matrix. 
 
Final sweeping of the pavement shall be carried out immediately prior to the application of 
bituminous surfacing materials. The coarse particles of the surface course shall be bared but 
not dislodged and shall be free of all slurry and/or dust which, in the opinion of the Certifying 
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Authority, may interfere with the proper adherence of the bituminous materials to the pavement 
surface. 
 
Prior to the application of the bituminous wearing course, the Developer shall maintain the 
pavement in a smooth sound condition to the satisfaction of the Certifying Authority. 
 

7.13 OPENING PAVEMENT TO TRAFFIC 

If required during the progress of the works, the Developer shall freely and without undue 
obstruction permit traffic to use the constructed pavement prior to the preparation for and the 
application of bituminous surfacing material. 
 
Where such use cannot be provided, the Developer shall construct adequate side-tracks or 
detours. 
 

7.14 MAINTENANCE 

During the construction period and throughout the duration of the Maintenance Period, 
completed pavements shall be maintained by the Developer in a clean and sound condition. 
 
In the event of any defect appearing in a pavement and whether before or after the application 
of surfacing material, the defect shall immediately be made good by the Developer. The defect 
area being scarified as required, defective material removed, fresh pavement material added 
and the area re-compacted and trimmed and surfaced to produce a pavement which conforms 
with the requirements of the Specification and which blends evenly in with adjoining 
construction, all to the satisfaction of the Certifying Authority. 
 

7.15 RESTORATION OF TRENCHES 

Upon completion of trench excavation for the installation of services and laying of ducts, all 
surplus material shall be removed from the site. 
 
All footpath areas shall be returned to the standard crossfall and any vegetation replaced. 
 
Where sewer and water crossings are to be provided in existing roads, the trenches shall be 
backfilled and compacted with a sand/cement blend 20:1 mix to subgrade level, then DGB20 to 
within 50mm of the road surface. 
 
The final 50mm shall be AC10 with an emulsion tack coat applied to both the top of the DGB 
and the sides of the trench. 
 
All openings shall be saw-cut prior to backfilling to eliminate all irregular edges. 
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8. WEARING COURSE 

8.1 GENERAL 

The placement of the wearing course shall not commence until all field tests and geotech test 
results have been successful and approval to do so has been given by the Certifying Authority. 
 
The surface of the pavement shall be in accordance with Section 7.12, swept free of loose 
stones, dust, dirt and foreign matter. 
 
All necessary precautions shall be taken to prevent bituminous materials from entering gratings 
or drainage outlets. During spraying and spreading operations, hydrant boxes, sewer manholes 
and the like shall be adequately protected with sand and shall, on completion of the work, be 
cleaned off and left in a satisfactory condition. 
 
After the completion of the placement of the wearing course, all material swept into the gutters 
and onto the footpath area is to be removed and disposed off immediately. 
 

8.2 SPRAYED BITUMINOUS SEALING 

This specification provides for the spraying of hot bitumen and the application of suitable 
precoated aggregate to an existing sealed surface or an unsealed prepared surface in a two 
coat application. All works in accordance with  RTA Specifications QC1012 - Sprayed 
Bituminous Surfacing and RTA Specification 1151 - Specification for Supply and Delivery of 
Cover Aggregate for Sprayed Bituminous Surfacing. 
 
Each application of binder shall be covered with aggregate and rolled as specified, before the 
subsequent application of binder. 
 
Unless otherwise authorised, no sealing work shall be carried out while the pavement 
temperature is less than ten degrees (10°C) in the shade, or during periods of wet weather. 
 
Where the seal adjoins an existing pavement, the second coat shall overlap that pavement by a 
minimum of 500mm. 
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8.2.1 Application Rates 

8.2.1.1 Application rate for a single coat flush seal are: 

 
Class 170 hot bitumen sprayed at 1.20 litres per square metre 10mm precoated aggregate 
spread at 1 tonne per 80 square metres. 
 
Where directed by the Certifying Authority, the flush seal shall be protected from scour by the 
application of a second seal coat 1.0-1.5 metres wide in front of the lip of the gutter and/or the 
placement of cold mix deflectors or sand bags. 
 

8.2.1.2 Application rate for a two coat flush seal are: 

 
Option 1: 20mm/10mm 

First Coat: Class 170 hot bitumen sprayed at 1.10 litres per square metre 20mm 
precoated aggregate spread at 1 tonne per 50 square metres, 

Second Coat: Class 170 hot bitumen sprayed at 1.65 litres per square metre 10mm 
precoated aggregate spread at 1 tonne per 80 square metres. 

 
or 
 
Option 2: 14mm/10mm 

First Coat: Class 170 hot bitumen sprayed at 1.10 litres per square metre 14mm 
precoated aggregate spread at 1 tonne per 60 square metres, 

 
Second Coat: Class 170 hot bitumen sprayed at 1.35 litres per square metre 10mm 

precoated aggregate spread at 1 tonne per 80 square metres. 
 

8.3 ASPHALTIC CONCRETE 

The minimum thickness of the asphaltic concrete wearing course shall be 25mm and 50mm in 
turning areas and cul-de-sacs. 
 
A 7mm primer seal or single coat seal is required under all asphalt. 
 
In new roads, the placement of the asphaltic concrete shall not be undertaken until the 
placement of all services has been completed and permission obtained from the Certifying 
Authority. 
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Supply, spreading, jointing and compaction of the asphaltic concrete shall be in accordance with 
the requirements of RTA Specification 1013 - Part K Asphalt. 
 
Any depressions or uneven areas are to be brought up to the general level of the surrounding 
seal by the application of a compacted correction course before the main AC course is laid. 
 
The asphaltic concrete wearing course shall be finished flush with any kerb and gutter and/or 
existing pavements, hydrant boxes, sewer manholes and the like. 
 
The use of a Residential Type B 'gap' graded 10mm mix shall be provided on all roads with a 
design traffic loading of 2x10^5 or less. 
 

____________________________________________________________________________________________________CONSTRUCTION 

E–71 



PART II 
____________________________________________________________________________________ hawkesbury development control plan 

9. PAVEMENTS FOR ROUNDABOUTS AND 
CARPARKS 

9.1 ROUNDABOUTS 

The use of unbound or bound granular materials shall not be permitted for roundabout 
pavements. Roundabouts shall consist of  one of the following pavement types: 
 
a) Full Depth Asphalt Pavement 
 
Roundabouts may have pavements constructed in full depth asphalt (FDA) where the design 
traffic does not exceed 5 x 105 ESAs. Austroads Pavement Design Manual 1992 shall be used 
for thickness design. A wearing surfacing of minimum thickness 50mm SBS polymer modified 
asphalt and a bottom course of high bitumen content asphalt shall be used. 
 
Alternatively the pavement may consist of full depth asphaltic concrete on a concrete base 
dependant upon approved pavement design. 
 
The pavement design report shall include justification of the selection of asphalt modulus values 
used in the design. 
 
b) Rigid Pavement 
 
Where the design traffic exceeds 5 x 105 ESAs and where the design subgrade CBR is less 
than 6, the required pavement shall be a rigid pavement, consisting of a steel fibre reinforced 
concrete (SFRC) basecourse over a lean mix concrete sub-basecourse in accordance with the 
RTA Guide to Design and Construction of Concrete Roundabouts. The wearing surface shall be 
a minimum of 50mm AC10. Austroads Pavement Design Manual 1992 shall be used for 
thickness design. 
 

9.2 CARPARKS 

Flexible or rigid pavements are permitted for carparks.  
 
Pavements shall be constructed in accordance with Section 7. 
 
The wearing course shall only consist of Asphaltic Concrete with a minimum thickness of 50mm 
for flexible pavements. 
 
All loading zones shall be constructed in concrete or concrete segmental block paving to resist 
damage from diesel and fuel spills. Paving colours should be mottled to mask spill marks. 
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10. RIGID AND SEGMENTAL PAVEMENTS 

10.1 DESCRIPTION 

A Formal pavement design shall be prepared by a registered NATA laboratory based on 
sampling and testing of the subgrade materials from the site. Details of the pavement design, 
results of subgrade testing (including design California Bearing Ratio values for the subgrade) 
and design traffic loadings are to be submitted to the Certifying Authority for approval prior to 
commencement of pavement construction. 
 
Paving units shall be provided to areas shown in the Documents true to all grades, levels, 
curves etc as required and laid to give uniform and regular pattern and shall conform to the 
relevant Australian Standard or MA 15 "Interim Specification for Interlocking Concrete Paving 
Units", MA20 & T35 as per the Cement and Concrete Association of Australia. 
 

10.2 PAVING UNITS 

10.2.1 Concrete 

Paving units shall be 80mm thick Type A units complying with "Interim Specification for 
Interlocking Concrete Paving Units" published by the Concrete Masonry Association of Australia 
and shall have a characteristic compressive strength of 45 MPa when sampled and tested in 
accordance with MA15, MA20 & T35 as per the Cement and Concrete Association of Australia, 
unless otherwise approved by the Certifying Authority. 
 

10.2.2 Clay 

Paving units shall be 65mm thick fired Clay Pavers Class 4 and shall comply with the relevant 
Australian Standards, Paver Note One "Specifying and Laying Clay Pavers" and shall have 
round arrises to (4) four sides of the wearing surface but not exceeding (5) five mm radius. 
 

10.3 SUBGRADE 

The subgrade shall be formed at the required depth and in general shall be cut from the solid. 
However, when over cut it may be built up to the correct level by the addition of material 
approved by the Certifying Authority. All subgrades shall be thoroughly compacted to the 
requirements of Section 4.12 and finished to a firm, smooth surface of uniform bearing value. 
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Where this form of pavement abuts a flexible pavement, a subsoil drain shall be laid for the full 
width of the road pavement join. The subsoil drain shall be within the subgrade with the 
aggregate backfill finishing at the bottom of the sub-base and shall be fully under the 
rigid/segmental pavement with its trench edge aligned with the join between the two types of 
pavement. 
 
Pavement construction shall not proceed until the subgrade has been inspected and approved 
by the Certifying Authority. 
 

10.4 BASE COURSE FOR ROADS, DRIVEWAYS AND 
COMMUNITY TITLE ROADS 

The base course shall consist of concrete of a strength of 20MPa, 150mm thickness, (100mm 
for a residential driveway), and reinforced with a layer of F72 Fabric having 25mm top cover laid 
on a 100mm minimum thickness of sandstone sub-base course, (30mm sand/cement sub-base 
for a residential driveway). 
 
The base course and sub-base course shall extend to the rear face of all edge restraints, unless 
otherwise specified, and shall be inspected and approved by the Certifying Authority prior to 
commencing the placement of the sand bedding course and the laying of the units. 
 
Control joints shall be constructed at 12m maximum intervals. These joints shall be dowelled 
and have an approved expansion material separating the slabs. Dummy joints shall be provided 
at every 3m, sawcut to a depth of 25mm. 
 

10.5 EDGE RESTRAINT 

Concrete kerbs and gutters, kerbs and edge strips shall be constructed to the details shown in 
the Documents and in accordance with Section 6.12.  25mm drainage holes shall be provided at 
2m centres in the concrete edge restraints. Refer to Drawing Nos. SD15 and SD65. 
 

10.6 SURFACE DRAINAGE 

After compaction of the paving units, their upper surface shall finish sufficiently above the levels 
of adjacent surface drainage channels, edge strips or drainage inlet pits to ensure positive 
drainage from the grooves formed between adjacent units. Where this is not detailed in the 
Documents, the units shall be laid ensuring that the lower edges of chamfers finish not less than 
10mm above the lip of edge restraints. 
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10.7 BEDDING SAND 

10.7.1 Material 

Bedding sand shall be well graded angular, non-cohesive sand passing a 4.75mm sieve and 
conforming to the following grading limits: 
 

Sieve Size % Passing 
9.52mm 
4.75mm 
2.36mm 
1.18mm 
600µm 
300µm 
150µm 
75µm 

100 
95-100 
80-100 
50-85 
25-60 
10-30 
5-15 
0-10 

 
The bedding sand shall be free of deleterious soluble salts or other contaminants likely to cause 
efflorescence, or otherwise leading to reduced skid resistance.  
 
Bricklayers sand and single sized dune sands are not suitable. 
 

10.7.2 Moisture Content 

The sand shall be uniform moisture content when spread and shall be protected from rain when 
stockpiled on site prior to spreading. Moisture content shall be in the range of 4% to 8%. 
 

10.7.3 Spreading 

The bedding sand shall be spread and screeded in a loose condition to the design profile and 
levels, plus necessary surcharge to achieve a uniformly 20mm thick layer following final 
compaction of the pavement. 
 
The spread sand shall be carefully maintained in a loose condition and protected against pre-
compaction both prior to and following screeding. 
 
Any pre-compacted sand or sand left overnight shall be loosened before further paving units are 
placed. Sand shall be lightly screeded in a loose condition to the predetermined depths only 
slightly ahead of the laying of paving units. Under no circumstances shall the sand be screeded 
in advance of the laying face to an extent to which paving will not be completed on that day. 
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10.8 PLACEMENT OF PAVING UNITS 

Paving units shall be placed so that they do not come into contact with adjoining units, whilst 
maintaining correct joint alignment using a grid of stringlines. Paving units shall be laid with a 
nominal joint width of 2mm to 3mm. 
 
Should it be necessary to manipulate individual paving units to ensure correct joint alignment 
and that no paving units are in point contact with each other, a brick bolster shall be used.  
Under no circumstances shall screw drivers or other implements likely to cause edge damage to 
the paving units be used. 
 
All full units shall be laid first.  It is the contractor’s responsibility to ensure the best laying face is 
chosen when laying double-faced units. 
 
Paving units shall be blended from various packs to ensure uniform spread of colour. 
 
The first row shall be laid at a suitable angle to achieve the required orientation of paving units 
in the completed pavement.  Edge or closure units shall be neatly cut to fill gaps.  Such units 
shall consist of not less than 25% of full unit surface area.  Cutting of units to less than 25% of 
size shall be avoided by using insertions of half or three quarter batts as shown Drawing No. 
SD65. 
 
Pavers shall be laid in either 45 or 90 degree herringbone with a joint width of 2mm-3mm. 
 
All full pavers should be laid first.  Closure pavers (cut to fill gaps adjacent to edge) should then 
be laid subsequently. 
 
The finished pavement shall conform to the construction tolerances and be free draining at all 
times.  The applicable finished surface tolerance is a maximum deviation of 10mm from the 
bottom of a 3m straight edge and the level of adjacent pavers shall not differ by greater than 
2mm. 
 
To infill spaces between 25mm and 50mm wide a concrete having a 1:2:4 (cement : sand : 
coarse aggregate) mix and having a colour similar to the paving units may be used.  The 
nominal aggregate size should not exceed one third the smallest dimension of the infill space.  
For smaller spaces dry packed mortar may be used. 
 

10.9 COMPACTION OF PAVING UNITS AND JOINT 
FILLING 

A thin layer of joint filling sand should be spread evenly over the paving units prior to 
compaction to aid the movement of the compactor and minimise surface damage. 
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The paving units shall be compacted and brought to level using a high frequency, low 
amplitude, vibrating plate compactor.  The plate shall be of sufficient size to simultaneously 
cover a minimum of 12 pavers.  A suitable resilient material such as plywood (minimum 
thickness of 12mm) shall be placed between the vibrating plate and the paving units, to provide 
a cushioning effect.  (NOTE:  Direct contact of the steel plate of the compactor with the paving 
unit surfaces will weaken the edges of the paving units resulting in subsequent spalling). 
 
After this, the whole sequence of spreading and brushing in jointing sand, removing the surplus 
and vibrating with tow or three passes of the plate compactor is to be repeated.  Compaction 
shall be undertaken as soon as reasonably practicable after placing paving units, though it 
should not be performed closer than one metre from any unrestrained edge.  Compaction shall 
continue until lipping has been eliminated between adjoining paving units.  To ensure complete 
filling of the joints, both the joint filling sand and paving units shall be as dry as practicable.  
Ideally, joint filling shall be carried out prior to the completion of each day’s laying. 
 
Any paving units not complying with the acceptance criteria hereinafter described, or damaged 
during compaction, shall be immediately removed and replaced.  In the case of double-faced 
paving units, the paving units can be turned over if the alternative face meets the acceptance 
criteria.  Where possible, pavers rejected should be used as closure units or infill pieces to 
minimise wastage. 
 
The joint filling sand shall be a clean fine-graded rounded sand, free from deleterious materials 
such as clay and soluble salts or other contaminants. 
 
Approved additives are to be incorporated in the jointing sand to provide bound and pliable 
joints.  Cement additives are not to be used. 
 
The joint filling sand shall conform with the following grading. 
 

TABLE 10.1 

Sieve Size % Passing 

2.36mm 100 

1.18mm 75-95 

600 microns 50-80 

300 microns 20-45 

150 microns 5-15 

75 microns 0-5 

 

 

 

 

 

 

Under no circumstances should traffic, including construction traffic, be allowed onto the segmental 
pavement prior to the completion of the laying, cutting-in, compacting and joint filling process. 
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Where traffic volumes and/or the frequency of heavy vehicles is anticipated to be high, 
additional compaction by approved multi-wheeled pneumatic tyre road rollers may be required. 
 

10.10 PAVERS IN FOOTWAYS 

Paving units shall be provided to areas shown in Documents. 
 

10.10.1 Paving Units 

Pavers shall comply, and be laid, to the following requirements: 
 

10.10.2 Dimensions 

The pavers may be concrete or clay of rectangular shape and nominally 230mm long, 114mm 
wide and a minimum 60mm thick. 
 
The actual dimensions measured shall be such that the following tolerances are not exceeded. 
 

 ± 400mm on the length of 20 pavers 

 ± 400mm on the width of 20 pavers 

 ± 40mm on the depth of pavers 
 

10.10.3 Edge Treatment 

The pavers shall have chamfered or rounded edges on all four sides in the finished pavement 
surface.  The radius of the rounded edge, however, shall not exceed 5mm. 
 

10.10.4 Base Course And Laying 

The sub-grade shall be prepared to grades and crossfall indicated on the documents and in 
accordance with Section 10.3. 
 
A layer of 100mm thick reinforced concrete (F72) of a strength of 20 MPa shall be placed upon 
this prepared sub-grade. 
 
A layer of fine, non-adhesive sand 30mm (loose) max, shall be placed on the concrete base, 
screeded and trimmed to level and grade.  The sand shall be in accordance with Section 10.7.  
Placement, compaction and joint filling shall be in accordance with Sections 10.8 and 10.9. 
 
Damaged units shall be taken up and replaced with new units. 
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10.11 TESTING 

The pavers shall carry a certificate from a registered NATA laboratory to show the compliance 
with the following requirements: 
 

 Abrasion Resistance shall not exceed a loss of 3.0cm³ on any one 
unit when tested in accordance with the 
South Sydney City Council test method. 

 Characteristic Compressive Strength shall be a minimum value of 45 Mpa. 

 Cold Water Absorption shall not exceed 8.0%. 

 Efflorescence shall be nil. 

 Lime Pitting shall be nil. 
 
Polished Frictional Value (PFV) -shall achieve a minimum value of 45 or greater when tested in 
accordance with the South Sydney City Council test method. 
 
Slip/Skid Resistance - shall achieve a BPN of 50 or greater. 
Transverse Breaking Load - shall be a minimum value of 5.0 KN. 
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11. PRIVATE ACCESS ROADS AND RIGHT OF WAYS 
(ROW) 

11.1 GENERAL  

TABLE 11.1 

Pavement Access Type Min. 
Width Type Thickness Reinforcement Seal 

Max. 
Grade 

Residential       
A. Battle Axe 
 (Single lot) 
 
1. Within Road Reserve 3 
2. Within Property 

 
 
 
3.0m 
2.5m 

 
 
 
Concrete 
Concrete 

 
 
 
100mm 
100mm 

 
 
 
1 x F72 
1 x F72 

 
 
 
N/A 
N/A 

 
 
 
12% 
25% 
 

B. Multiple  
 (Duplex & Battle Axe) 
1. Within Road Reserve 4 
2. Within Property 

 
 
3.0m 
2.5m  

 
 
Concrete 
Concrete 
 

 
 
150mm 
150mm 

 
 
2 x  F72 
2 x  F72 

 
 
N/A 
N/A 

 
 
12% 
25% 

Industrial/Commercial       

1. Within Road Reserve 4 
2. Within Property 
 

6.0m 
6.0m 

Concrete 
Concrete 

150mm 
150mm 

2 x  F72 
2 x  F72 
 

N/A 
N/A 

8% 
16% 

Rural       
A. Battle Axe/ 
 Single Right of Way 5

1. Within Road Reserve 4 
 
 
 
 
 
2. Within Property 
 

 
 
3.5m
 

 
3.5m 
 
 
3.5m 
 
3.5m 

 

 
3.5m 
 
 
3.5m 
 

 
 
Crushed 
Rock 2 

 
Flexible 
 
 
Concrete 
 
Crushed 
Rock 2 

 
Flexible 
 
 
Concrete 
 

 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
150mm 
 
150mm 
 
 
Pavement 
Design 
1 X 104 
150mm 

 
 
N/A 
 
 
N/A 
 
 
2 x F72 
 
N/A 
 
 
N/A 
 
 
2 x F72 

 
 
Unsealed 
 
 
Flush 
Seal 
 
N/A 
 
Unsealed 
 
 
Flush 
Seal 
 
N/A 

 
 
8% 
 
 
8% 
 
 
8% 
 
16% 
 
 
20% 
 
 

25% 

B Multiple Right Of Way 6 
 
1. Within Road Reserve 4 
 
 
 
 
 

 
 
4.5m 

 

 
4.5m 
 
 

 
 
Crushed 
Rock 2 

 
Flexible 
 
 

 
 
150mm 
 
 
Pavement 
Design 
1 x 104 

 
 
N/A 
 
 
N/A 
 
 

 
 
Unsealed 
 
 
Flush 
Seal 
 

 
 
8% 
 
 
8% 
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Pavement Access Type Min. 
Width Type Thickness Reinforcement Seal 

Max. 
Grade 

 
2. Within Property 

 
4.5m 
 
4.5m1 
 
 
 
4.5m1 

 
 
 
4.5m1 

 
Concrete 
 
Crushed 
Rock 2 

 
 
Flexible 
 
 
 
Concrete 

 
150mm 
 
150mm 
 
 
 
Pavement 
Design 
1 x 104 
 
150mm 

 
2 x F72 
 
N/A 
 
 
 
N/A 
 
 
 
2 x F72 

 
N/A 
 
Unsealed 
 
 
 
Flush 
Seal 
 
 
N/A 

 
8% 
 
16% 
 
 
 
20% 
 
 
 
25% 
 

 
 
 1Passing bays are to be provided at maximum 100m intervals or more frequently where safety 

conditions dictate (eg. lack of sight distance). 
 
 2To be used for Private access roads and Right of Ways which are to be unsealed (as outlined in the 

Consent), but where the section of access from the sealed road to the boundary line is to be Bitumen 
sealed, the pavement may be constructed without the need for a pavement design undertaken by a 
Geotech Engineer.  
This however does not absolve the Contractor from achieving required densities and satisfying proof 
rolling. 
These works are to be undertaken in accordance with the Driveway Specification – Section 1 and 5 of 
the Civil Works Specification.  

 
 3Where Kerb and Gutter does not exist, a Heavy Duty Layback is to be provided in accordance with the 

Driveway Specification of the Civil Works Specification. 
 
 4Where Kerb and Gutter does not exist, a Heavy Duty Layback (wings optional) or Pipe Crossing is to 

be provided in accordance with the Driveway Specification of the Civil Works Specification. 
 
 5Shoulder not possible due to 6.0m access handle. Table drain to be 0.75m from edge of pavement to 

the invert or adjusted to suit the width of the access handle as stipulated in the Consent. 
 
 6Shoulders to be a minimum 0.50m from edge of pavement and the table drain 0.75m from the edge of 

the shoulder to the invert or adjusted to suit the width of the access handle as stipulated in the 
Consent. 

 

TABLE 11.2  RELEVANT SECTIONS WITHIN THE DRIVEWAY SPECIFICATION. 

Description Reference 
Layback Driveway Specification – Section 2 
Concrete Driveways Driveway Specification – Section 3 
Driveways Using Pavers Driveway Specification – Section 4 
Bitumen Sealed Driveway Driveway Specification – Section 5 
Piped Vehicular Crossing Driveway Specification – Section 6 
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12. VEGETATION AND REVEGETATION 

12.1 DESCRIPTION 

This Specification provides for the preparation, fertilising, sowing, surfing, watering, mowing and 
generally caring for grasses on defined areas so as to provide a dense uniform distribution of 
the various varieties of grasses specified and the provision of street trees to Hawkesbury City 
Council's requirements. 
 

12.2 PREPARATION 

Areas to be grassed shall be ripped along the contour to a depth of 200mm prior to topsoiling to 
provide a key for the topsoil and improve infiltration of water. Following ripping, the areas shall 
be topsoiled. 
 
On steep slopes and on other areas of high erosion hazard a rough surface shall be developed. 
A fine filth shall be acceptable only on areas of low slope. 
 
Light grading may be necessary to effect the required surface profile and shall be carried out by 
the Developer if so directed. 
 
The topsoil of areas to be grassed by turfing shall be compacted with a light roller. 
 
All weeds and the roots of all noxious weeds shall be thoroughly cleared from the site. Trees 
existing on the site shall not be disturbed other than by being trimmed as directed. 
 

12.3 GRASSING BY SEEDING 

12.3.1 Grass Seed 

The seed used shall be of the best quality available, shall have good germination characteristics 
and be true to variety. The seed shall be obtained from reputable suppliers and the Developer 
shall produce satisfactory evidence to prove the compliance. 
 
Until used, any seed in the possession of the Developer shall be stored off the ground in a cool, 
dry place and shall not be stored any longer than possible before being used. 
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Reserves, footways, embankments, fill and disturbed areas 

Seed mixture for reserves, footways, embankments, fill and disturbed area shall be: 
 
a) Spring/Summer Mix 
 Lolium perenne (Perennial Rye) 60 kg/ha * 
 Cyclodon dactylon (Couch)   
 Irrigation Hulled  30 kg/ha  
 Axonotus affanus (Carpet Grass)  30 kg/ha  * 
 Trifolium (O'Connell Sub Clover)  3 kg/ha 
 Festuca Rubra (fine Fescue) 27 kg/ha  
 150 kg/ha 

 * For drought conditions substitute Tall Fescue (15 kg/ha) for Perennial Rye (7.5 
kg/ha) and Carpet Grass (7.5 kg/ha). 

 
b) Autumn/Winter Mix 
 Lolium perenne (Perennial Rye)  90 kg/ha  
 Festuca rubra (fine Fescue)  30 kg/ha 
 Agrostis tenius (Bent)  7.5 kg/ha 
 Festuca arundinacea (Demeter Fescue) 22.5 kg/ha 
 150 kg/ha 

Seed mixture for earth drainage channels 

The following mixtures of seed shall be used on inverts and batters of drainage channels and 
inlet and outlet drains shall be: 
 
a) Spring/Summer Mix 
 Lolium perenne (Perennial Rye) 60 kg/ha 
 Festuca arundinacea (Demeter Fescue) 45 kg/ha 
 Cyclodon dactylon (Couch) Irrigation Hulled 15 kg/ha 
 Axonotus affanus (Carpet Grass) 15 kg/ha 
 Trifolium Repens (White Clover) 3 kg/ha 
 Trifolium (O'Connells Sub Clover) 4.5 kg/ha 
 Echinochloa frumentacea (Japanese Millet) 7.5 kg/ha
 150 kg/ha 
 
b) Autumn/Winter Mix 
 Lolium perenne (Perennial Rye) 90 kg/ha 
 Festuca arundinacea (Demeter Fescue) 30 kg/ha 
 Puccinellia Distans (Saltol) 15 kg/ha 
 Trifolium repens (White Clover) 3 kg/ha 
 Trifolium (O'Connells Sub Clover) 4.5 kg/ha 
 Secale cereale (Ryecorn) 7.5 kg/ha 
 150 kg/ha 
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12.4 SOWING 

When the area to be sown has been brought to a condition suitable for the sowing of grass 
seed, the seeding mixture shall be proportioned in accordance with the requirements of clause 
12.3 of this Specification. 
 
After proportioning, the various quantities of seeds shall be thoroughly mixed so that each 
variety will be uniformly distributed throughout the whole. 
 
The seed mixture then shall be uniformly distributed at the prescribed rate of application per 
hectare and unless otherwise specified, the prescribed quantity per hectare of fertiliser shall be 
distributed at the same time. 
 
After sowing, the whole of the area shall be uniformly watered. The volume of water to be 
applied at the time shall be equivalent to 10mm of rain unless weather conditions dictate 
otherwise, in which case the Certifying Authority shall determine the volume of water to be 
applied. 
 
The Developer shall take care to avoid the formation of rills on the surface by a too rapid 
application of the water. 
 
Sowing shall be carried out by the method indicated in the Documents or otherwise specified. 
 

12.5 HYDROSEEDING 

When sowing is to be carried out by hydroseeding, a hydromulching machine approved by the 
Certifying Authority shall be used to mix and spray a slurry of seed mixture, fertiliser, mulch and 
water onto the area to be grassed. Sufficient mulch material shall be contained in the slurry to 
carry and stick the seed mixture and fertiliser to the prepared surface. 
 

12.6 HYDROMULCHING 

Where hydromulching is to be undertaken a heavy covering of mulch, usually hay/straw mulch 
and an anionic bitumen emulsion, is spread with the seed. 
 

CONSTRUCTION ___________________________________________________________________________________________________ 

E–84 



  PART II 
hawkesbury development control plan ____________________________________________________________________________________  

12.7 CONVENTIONAL SOWING AND MULCHING WITH 
BITUMEN 

When sowing is to be carried out by conventional methods the seed and fertiliser may be 
distributed uniformly by means of a mechanical seed sower to be followed by an application of 
bitumen emulsion. 
 
No area shall be sown with seed whilst it is in such a softened state due to excessive moisture 
that it cannot support the weight of the loaded bitumen sprayer. 
 
The seeds shall be covered by 5mm of soil by means of rolling or other methods acceptable to 
the Certifying Authority. 
 
As soon as practicable after the application of the water, the area shall be sprayed with bitumen 
emulsion by means of an approved power sprayer fitted with a fixed spray bar set at the 
maximum width per row. 
 
An approved solution of slow-breaking anionic bitumen emulsion and water mixed in the ratio 
1:1 shall be used for this purpose. The application rate shall be 1.0 litre per square metre for 
general work and four litres per square metre for drainage channels subject to concentrated 
water flows. 
 
In areas where it is impracticable to utilise the fixed spray bar of the sprayer, the bitumen 
emulsion may be applied by means of an approved hand spray attached to the power sprayer. 
 
Any areas deformed and/or rutted shall be repaired and resown by the Contractor, at his 
expense, to the satisfaction of the Certifying Authority. 
 
All concrete structures shall be protected from overspray with emulsion and any surfaces 
sprayed shall be cleaned to the satisfaction of the Certifying Authority. 
 

12.8 GRASSING BY TURFING 

The sods shall be of couch grass unless otherwise specified. They shall show healthy growth 
and to be of even thickness when delivered to site. The area from which the supply of grass is 
to be obtained shall be mowed before the sods are cut. 
 
The placing of the sods shall be commenced immediately the soil has been watered and 
fertilised. 
 
On completion of the laying of the sods, they shall be compacted by watering and rolling with a 
100 to 150 kg roller. Each sod shall be butted against the previously laid sod and no gaps shall 
remain between the sods after laying. 
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Sites too steep for this compaction treatment shall be covered with a locating mesh of a type 
approved by the Certifying Authority. 
 
Immediately after the sods have been rolled, approved topsoil shall be spread to a depth of 
10mm over the whole area and thoroughly watered. 
 

12.9 FERTILISERS 

The fertiliser to be used shall be an approved Nitrogen, Phosphoric Acid, Potash compound 
starter fertiliser. 
 
Unless otherwise specified, fertiliser shall be spread at the rate of 200kg/ha for footways, 
embankments and reserves and 250kg/ha for drainage channels. 
 
Where clay panning is evident or where hard packing river loams are used, then the Certifying 
Authority may direct that Gypsum be spread at the rate of 200-500kg/ha. 
 

12.10 CARE OF GRASSED AREAS 

The Developer shall regularly care for the sown and turfed areas and shall regularly maintain 
the moisture content of the ground at a level sufficient to allow, where applicable, proper 
germination of the seed to take place, to assist the rooting of the runners and generally to 
encourage the subsequent growth of the grasses. 
 
This regular care by the Developer shall be continued throughout the currency of the 
Maintenance Period. 
 
Two months after the sowing of the grass seeds and three to four weeks after laying turf, the 
Developer shall make an application of Sulphate of Ammonia at the rate of 250kg per hectare 
which shall be well watered into the soil. 
 
The Certifying Authority may direct the Developer to defer this second application of fertiliser to 
a later date if he is of the opinion that the grass growth would benefit by such deferment. If so 
directed, the Developer shall defer the application of the fertiliser until the later date nominated 
by the Certifying Authority. 
 

12.11 MOWING 

From time to time during the currency of the Maintenance Period the Developer shall mow the 
grassed area with an approved power grass mower. The height of cut shall be nominated by the 
Certifying Authority. 
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If the Certifying Authority so directs, the Developer shall mow the grass within 48 hours of being 
so directed. 
 

12.12 ESTABLISHMENT 

A uniformly distributed dense grass cover of the specified varieties of grass shall be established 
over the whole of the area specified to be grassed so as to eliminate wind and water erosion of 
the surface. 
 
The Developer shall take all steps necessary to establish the dense grass cover and will not be 
regarded as having fully discharged obligations until such time as the required dense grass 
cover has been established. 
 

12.13 MAINTENANCE 

The Developer shall maintain the grass cover established for the period of the Maintenance 
Period. 
 
If necessary, during the period of the contract, the Developer shall take all action necessary to 
re-establish areas of grass damaged or destroyed by adverse weather conditions, fire, 
floodwaters, vandalism or any other cause. 
 
The Developer shall make good any damage that may be caused to any finished surfaces, 
fences or paved areas by his plant or trucks used during the progress of the work. 
 

12.14 STREET TREES 

Where street trees are to be provided by the Developer, the species selection and planting shall 
be in accordance with Hawkesbury City Council's Tree Management Guideline and pop 13 - 
Landscaping. 
 
Street trees are to be provided as follows: 
 

 Corner Lots - 4 trees per lot 

 Single Frontage Lots - 2 trees per lot 

 Cul-de-sac or Turning Head Lots  - 1 tree per lot 
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12.15 REVEGETATION OF BUSHLAND AREAS 

Where works are undertaken within bushland, restricted development areas or other areas as 
determined by Hawkesbury City Council, revegetation shall be carried out in accordance with 
Hawkesbury City Council's requirements and guidelines. 
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13. STREET FURNITURE 

 

13.1 STREET NAME SIGNS 

Street name signs shall be provided for all new and existing roads as required, and shall be 
erected in accordance with AS 1742.5 at locations shown on the approved plans or as directed 
by the Certifying Authority. Refer to Drawing Nos. SD80 and SD81. 
 
"No Through Roads", except  those designated "Place" or "Close", shall be provided with 
200mm blades complete with the wording "NO THROUGH ROAD". 
 

13.1.1 Sign Blades 

Signs shall be manufactured from an approved marine grade high tensile strength aluminium 
extrusion, with a pointer shaped end. 
 
The length of the signs shall not be less than 500mm or more than 750mm. 
 
The profile of the blade shall be of a typical “I” beam shape. The web shall be 2.5mm minimum 
thickness and the flanges 18mm minimum width. 
 
Street name signs shall be white on blue, Class Two (2) Engineer Grade reflective and, 
depending on location, be single or double sided. 
 
The height of the blades shall be either 150mm or 200mm light gauge blades. 
 
The letters and background shall be provided on both sides of the plate.  
 

13.1.1.1 Background 

 
The background sheeting shall be 3M Blue 3275 Class 2 Engineer Grade reflective sheeting 
bonded to the prepared extruded aluminium blades by the 3M approved method to meet AS 
1906.1, applicable for a 7 year warranty. The sheeting shall extend for the full length of the 
blade and be unspliced along its length. 
 
The minimum width of background material shall be: 
 

 170mm for 200mm blades 

 126mm for 150mm blades 
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13.1.1.2 Legend 

 
Letters shall be made from 3M White 3200 Series Class 2 material and as detailed below: 

 

 150mm light gauge blade. 
 100mm high Highway Series B Font Style lettering for street names. 
 

 200mm light gauge blade. 
 100mm high Highway Series B Font Style lettering for street names with 30mm high 

Times Bold white Class 2 supplementary text upper and lower case "No Through 
Road" suitably positioned under street name. 

 

13.1.1.3 Letter Series 

 
Highway Series B Font Style lettering for street names shall be used. 
 

13.1.1.4 Abbreviations 

 
Abbreviations for road suffixes are to be the same size and font as that used for the street 
name. Standard abbreviations to the requirements of clause 6.4 of AS 1742.5 shall be used. 
 

13.1.2 Posts 

Metal posts shall be to AS 1074 galvanised with cap, 3.25m in length with 65mm nominal bore 
and 3.6mm wall thickness. 
 
The posts shall be sunk into the ground to a depth of 600mm below the existing finished 
surface. An galvanised or mild steel locking pin shall penetrate through the post within the lean 
mix concrete zone. The pin shall be 10mm diameter x 150mm long and shall be located 300mm 
from the bottom of the post. The excavation (250mm) around the post shall be rammed and 
back filled with lean-mix concrete (proportions 1 part cement to 20 parts aggregate, by volume) 
to within 50mm of the finished ground surface. If located in the verge, the remaining 50mm shall 
be backfilled and rammed with top soil or selected excavated material free from rocks, etc. The 
surface shall be levelled and neatly trimmed. 
 
When placed in a sealed surface such as concrete, pavers etc, a "Loc-Socket" or equivalent is 
to be installed prior to placing the post. 
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13.1.3 Fixing Of Blades 

The sign blades shall be fixed at right angles to the post by mild steel brackets or cast 
aluminium brackets and secured to the post by an adequate number of galvanised nuts and 
bolts. 
 
The top of the sign blade shall be at least 5mm clear from the top of the post (excluding cap). 
 
The standard height to the underside of the sign from ground level shall be between 2.5m and 
3.0m. Where two street name signs are to be carried on a single post, they should not be 
mounted on the same horizontal plane. 
 

13.2 WARNING ,REGULATORY AND OTHER SIGNS 

Warning and Regulatory and other signs such as hazard markers, directional signs etc shall be 
provided and erected in accordance with the AS 1742 and AS 1743 at locations as shown on 
the approved drawings or as directed by the Certifying Authority. 
 

13.3 PATHWAY BARRIERS, BOLLARDS AND BICYCLE RAILS 

Galvanised metal posts painted white shall be to AS 1074, with nominal bore, shape and 
dimensions complying with the relevant standard drawing. 
 
Pathway barriers shall be placed at the ends of pedestrian access ways as per Drawing No. 
SD61. 
 
Bicycle rails shall be placed at the road end of cycleways and at road intersections as per the 
Drawing No. SD61. 
 

13.4 GUIDE POSTS AND PROTECTION FENCES 

Guide posts shall be supplied and erected in accordance with AS 1742 and RTA QA 
Specification R131 - Guideposts, at locations shown on the approved plans or as directed by 
the Certifying Authority.  The guide posts shall be painted white and be fitted with retro-reflective 
delineators.   
 
Protection fences shall be erected at locations shown on the approved plans or as directed by 
the Certifying Authority. Guard Rail shall be designed and erected in accordance with RTA 
Specification R132 - Safety Barrier Systems and RTA Road Design Guide - May 1996 Section 6 
" Safety Barriers For Roads and Bridges".  
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14. MISCELLANEOUS WORKS 

 

14.1 PAVEMENT MARKINGS AND DEVICES 

A system of clear and effective pavement markings and devices is essential for the proper 
guidance and control of vehicles and pedestrians an is to be in accordance with AS 1742.2. 
 
All linemarking is to be thermoplastic and shall be provided in accordance with AS1742.2 and as 
shown on the approved plan or as directed by the Certifying Authority.. 
 
Raised pavement markers shall be provided in accordance with AS1742.2 and as shown on the 
approved plan or as directed by the Certifying Authority. The type of RPM being either Non-
retroreflective or Retroreflective will depend on the nature of the linemarking. 
 

14.2 MAINROADS 

All works on or adjacent to Main Roads shall be constructed and inspected to the requirements 
of the Road and Traffic Authority. 
 

14.3 CLEANING UP 

Prior to the final clearance of the works, all surplus material and rubbish shall be removed and 
the whole of the site left in a clean and tidy condition. Any road pavement, footpath or kerb and 
gutter damaged or destroyed during construction shall be reinstated to a condition to the 
satisfaction of the Certifying Authority. 
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15. COMPLETION OF THE WORKS 

15.1 FINAL INSPECTION 

Prior to the final inspection being undertaken, the following information is to be provided to the 
Certifying Authority: 
 

 Work-As-Executed Plans. Refer to Section 15.2. 

 All Geotech information such as density tests. 

 All other Certificates relating to the construction works or as requested by the 
Certifying Authority. Refer to Section 15.2. 

 

15.2 WORK-AS-EXECUTED PLANS 

Following the completion of engineering works in a subdivision or development, Work-As-
Executed plans are required to be prepared by a Registered Surveyor and the Consultant  and 
forwarded to the Certifying Authority prior to the Final Inspection. The Work-as-Executed plan is 
to be undertaken on a copy of the approved plan. 
 
The Work-As-Executed plans should include the following: 
 

 Certification that all works including pavement depths have been completed generally 
in accordance with the approved plans. 

 Levels taken at all pavement layers including the sub-grade. 

 Certification that all pipes and drainage structures are located within proposed 
drainage easements. 

 Certification of works on private property based on information originally submitted on 
approved plan. 

 Any departures from the approved plans. 

 Any additional work that has been undertaken. 

 Stripped and finished levels.  

 Length of lintels and pit types shown on plan and long sections. 

 Location of all service conduits. 

 Location of flushing points and subsoil drains. 

 Location of start and end of construction. 
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 Top of kerb levels shown on cross sections and kerb return details. 

 Footpath levels at boundary shown on cross sections. 

 Road centreline levels shown on long and cross sections. 

 Invert of pipes at pits and pit surface levels. 

 Certification for any structural works. 

 Location of gutter crossings. 

 Width of road and footpath at regular intervals. 

 Location and details of Permanent Marks (PM's) and State Survey Marks (SSM's). 

 Top and toe of batter levels. 

 Certification of the plan by a Registered Surveyor and Consultant where necessary, 
having the following note on every sheet: 

 
"I certify that: 

 
1. All construction has been carried out in accordance with the attached 

engineering plans and the specification and with regard to location and 
level, is as shown ticked in red ink or with variations shown in red ink 
thereon. 

 
2. All drainage works are  situated within drainage easements and/or 

reserves as shown on the Deposited Plan. 
 

3. All construction within private land has appropriate easement, right of 
way or like restriction over the whole of the structure. 

 
 

Date………………………… Signed……………………………….……………… 
  Registered Surveyor". 
 

15.3 DEFECTS LIABILITY PERIOD 

 

15.3.1 Maintenance 

It shall be the responsibility of the Developer to maintain the works until Council has released 
the final plan of subdivision.  For building works it shall be the responsibility of the Developer to 
maintain the works until final inspection of the works by the Certifying Authority or final 
clearance of the works whichever is the later. 
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15.3.2 Description 

The Defects Liability Period shall have a duration of six (6) months. 
 
At any time during the Defects Liability Period, the Certifying Authority or Council may direct the 
Developer to rectify any defects, which become evident within the constructed works. 
 

15.3.3 Subdivisions 

The Defects Liability Period shall commence from the release of the final plan of subdivision. 
 
Prior to the release of the final plan of subdivision a maintenance bond in the form of a bank 
guarantee or cash security representing 5% of the total cost of the subdivision works, with a 
minimum amount of $5,000, is to be lodged with Council. 
 

15.3.4 All Other Developments 

The Defects Liability Period shall commence from the date of the final clearance by the 
Certifying Authority. 
 
A maintenance bond shall be assessed and lodged with Council prior to the final clearance. 
 

15.4 BONDING 

15.4.1 General 

Where works cannot be carried out immediately for reasons beyond the Developer’s control, or 
where the Developer wishes to delay the works and submits good reasons therefore, the 
Council may accept a bank guarantee, together with an appropriate deed of agreement 
prepared by Council’s Solicitor, or a cash security to allow deferral of the works (particularly in 
respect to minor works).  Bonding fees and all Council costs to be met by the Developer. 
 
Bond amounts shall be provided upon request. 
 

15.4.2 A.C. Sealing 

Developers shall lodge a bond to cover the cost of the final 25mm/50mm layer of Asphaltic 
Concrete (A.C.).   
 
Works cannot commence until a minimum of 75% of the blocks are fully developed. 
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During this time the Developer is responsible for maintenance of the sealed surface. Any failure 
on his behalf may lead to call-up of all or part of the security to enable remedial works to be 
undertaken by Council.  Alternatively provide a two coat seal (14/10) in lieu of the single coat 
seal as outlined in Section 8.3. 
 

15.4.3 Path Paving 

Path paving construction shall be deferred for a period following practical completion of the 
roadworks. 
 
The option available to the Developer is to Bond the Works, by lodging an appropriate security 
with a Deed of Agreement. Works cannot commence until a minimum of 75% of the blocks are 
fully developed. 
 

15.4.4 Maintenance 

Prior to the release of the Final Plan of Subdivision, a Bank Guarantee or Cash Security,  
representing 5% of the total cost of the subdivision works, with a minimum amount of $5,000, is 
to be lodged with Council. This is to provide for the satisfactory performance of works and the 
replacement of any failed or unsatisfactory work and any repairs required, inclusive of the 
maintenance of any traffic control facilities. 
 
The bond will be held by the Council for a period of at least six (6) months from the date of 
subdivision certificate or compliance certificate for that portion of works. During this time the 
Developer is responsible for maintenance of the works. Any failure on his behalf may lead to 
call-up of all or part of the security to enable remedial works to be undertaken by Council. 
 
Upon satisfactory completion of this Maintenance period, the Bank Guarantor Cash Security, or 
any amount remaining, will be refunded to the Developer. 
 

15.5 CONTRIBUTIONS / MONETARY PAYMENT 

Contributions and/or monetary payments for certain outstanding items must be lodged prior to 
release of the subdivision certificate as detailed in the Development Consent. Council may 
accept a contribution covering the cost of minor works.  Subsequently, the work will be carried 
out by Council as soon as practical, as staff and finances permit, but no guarantee is given that 
the work will be completed prior to sale or development of the land. 
 

15.5.1 A.C. Sealing 

Developers shall lodge a cash payment to cover the cost of the final 25mm/50mm  layer of 
Asphaltic Concrete (A.C.) following installation of services by the various authorities. Such 
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payment is assessed by Council after submission of Work-As-Executed plans and is based on 
Council's current construction rates. 
 
However a two coat seal (14/10) is required in lieu of a single coat seal as outlined in Section 
8.3 to protect the pavement. 
 

15.5.2 Path Paving 

A cash contribution may be lodged as an alternative to the bonding of these works. Council will 
use the monies for the construction of paths at a later, appropriate time. 
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1. LIST OF STANDARD DRAWINGS 

The following standard drawings are referenced throughout this document.  All civil works to be 
undertaken shall be designed and constructed in accordance with these drawings. 
 
Drawing 
Number 

Description 

Road Construction, Kerb and Gutter 
  

SD1 Typical Rural Road Cross Section 
  

SD2 Typical Urban Road Cross Section 
  

SD3 Subsoil Drainage Detail 
  

SD4 Sheet 1 Standard Kerb and Gutter Profiles 

 Sheet 2 Standard Kerb and Gutter Profiles 
  

SD5 Sheet 1 Standard Dish Crossing for Kerb Returns 

 Sheet 2 Standard Dish Crossing for Kerb Returns 
  

SD6 Standard Infill Kerb and Gutter and Shoulder Works 
  

SD7 Typical Turning Areas for Rural and Residential Accessways and Cul-de-sacs (Residential) 
  

SD8 Fixing Kerb to Existing Pavement 
  

SD9 Sheet 1 Concrete Joint and Layout Details for Accessways and Thresholds 

 Sheet 2 Concrete Joint and Layout Details for Accessways and Thresholds 

 Sheet 3 Concrete Joint and Layout Details for Accessways and Thresholds 
  

SD10 Sheet 1 Wombat Crossings - 10 to 11m wide Carriageway Raised Threshold with Centre Island 

 Sheet 2 Wombat Crossings - 10 to 11m wide Carriageway Flush Threshold with Centre Island 
  

SD11 Sheet 1Wombat Crossings - 12 to 13m wide Carriageway Raised Threshold with Centre Island 

 Sheet 2 Wombat Crossings - 12 to 13m wide Carriageway Flush Threshold with Centre Island 
  

SD12 Sheet 1 Wombat Crossing- All Roads - Raised Threshold Signposting and Linemarking 
 Sheet 2 Wombat Crossing- All Roads - Flush Threshold Signposting and Linemarking 

 Sheet 3 Wombat Crossing- All Roads - Special Details 
  

SD13 Typical Speed Hump Profile - Watts Profile 
  

SD14 Typical Indented Bus Bay Detail 
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Drawing 
Number 

Description 

SD15 Sheet 1 Segmented Paving for Roads 

 Sheet 2 Segmented Paving for Roads 
 

Drainage 
  

SD30 Sheet 1 Standard Grated Gully Pit  

 Sheet 2 Standard Grated Gully Pit (Multi Grated Sag Pit) 

 Sheet 3 Standard Grated Gully Pit (Saddle Type) 
  

SD31 Standard Grated Surface Inlet Pits 
  

SD32 Standard Junction Pit Detail 
  

SD33 Sheet 1 Standard Gully Pit for Type SF Kerb 

 Sheet 2 Standard Gully Pit for Type SF Kerb 

 Sheet 3 Standard Gully Pit for Type SF Kerb 
  

SD34 Standard Flush Grated Surface Inlet Pit for Type SC Kerb 
  

SD35 Reinforced Detail for Pits 
  

SD37 Sheet 1 Concrete Headwalls for Single Pipe Culverts 

 Sheet 2 Concrete Headwalls for Double Pipe Culverts 

 Sheet 3 Concrete Headwalls for Triple Pipe Culverts 
  

SD38 Bulkhead Detail for Stormwater Drainage Trenches 
  

SD39 Kerb Roofwater Outlet Connection 
  

SD41 Standard Step Iron Detail for Stormwater Pits 
  

SD42 Concrete Cradle Support 
  

SD43 Typical Open Drainage Channel 
  

SD44 Sheet 1 Pedestrian Pathway - Overland Flow Path Type 1 

 Sheet 2 Pedestrian Pathway - Overland Flow Path Type 2 

 Sheet 3 Non-Pedestrian Overland Flow Path Type 1 

 Sheet 4 Non-Pedestrian Overland Flow Path Type 2 

 Sheet 5 Footpath Treatment for Overland Flowpaths 
  

SD45 Flood Warning Sign 
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Drawing 
Number 

Description 

Footpaths, Driveways and Private Access 
  

SD60 Vehicular Crossing for High and Low Level Access 
  

SD61 Sheet 1 Standard Footpath and Cycleway Details - Joint Detail 

 Sheet 2 Standard Footpath and Cycleway Details - Handrail Detail 

 Sheet 3 Standard Footpath and Cycleway Details - Pedestrian Pathway Barrier 
  

SD62 Standard Pram Ramp Crossing  
  

SD63 Pathway Steps 
  

SD64 Footpath Treatment for Overland Flow Pathways 
  

SD65 Sheet 1 Segmental Footpaving 
 Sheet 2 Segmental Footpavings 
  

SD66 Concrete Drive Slab Detail 
  

SD67 Pavers Driveway Detail 
  

SD68 Layback Crossing Detail 
  

SD69 Piped Vehicular Crossing 
  

SD70 Prohibited Location of Driveways 
 

Signage and Street Furniture 
  

SD80 Standard Street Sign 
  

SD81 Standard Street Sign Locations 
  

SD82 Street Tree Planting Detail 
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SECTION X-X I.. .1 YO~'''6~ ~ ~""·b\N~. 

Ie'.-J 
EXISTING GOOD EDGE OF PAVEMENT 

EXISTING....-- TABLEDRAIN NOTES 

~~~TRANSITION TABLEDRAIN 1. PAVEMENT JOINS ALONG WHEEL PATHS 
TO SUIT NEW WORK SHOULD BE AVOIDED. JOINTS TO BE AT 

SEAL TRANSITION TO EXISTING 
LANE OR SUMP LINES WHERE POSSIBl.E. 

OVER SUITABLY COMPACTED 

APPROVED EXIS TlNG MA TERIAl. 2... ~\....L b''f'V\~S\(:lNS ,~ 

WHERE REQUIRED. 
REFER' X 

'" 
-", 

ENSURE MIN 300mm OVERLAP 
TO EXISTING. 

. f\t\\LL\ M~~. 

"7Dbb- ,;>p70 
PROPOSED 

". 
"sTORMWA TER DISCHARGE 

DEVELOPMENT F APPROVED 

~ SUBSOil DRAINAGE TO BE DISCHARGED 

PLAN TO AN APPROVED LOCA TION 

-
I 

PROPERTY /I' I II I BOUNDARY 

F00 1PA 1H CROSSING / I I l '" 
SUBSOIL DRAIN 
FL USHltlG POINT. 

IT 

-g 
lu 

PAVEMENT DESIGN SUBJECT TO 

300mm INTO THE TRUE ORIGINA~ GEOTECHNICAL REPORT, (PENDING 
PAVEMENT ~XTENT OF WOR~S).,r 

r- MAKE SMOOTH JUNC TlON
 
, "_ / WITH EXISTING
 

EXTEND PAVEMENT A MINIMUM OF 

KERB & GUTTER 
STEPPlt'G Of PAVEMENT -,- 
LA YERS r1A'( BE NEcESSArn 
PENDIN(i {jEOTECtlNI(AL -'" ". - . _. ~"/~ .--_...
ADVICE. Id A OR COUNCiL 300 ~.. 300._....._ 

~ 

o 

3% & V 
--A.R. 'wEARING

SURFACE I
B

liSE COURSF 
----..I" 

REQUlr<EtlUHS. 150mm .j 
I 
I 

SUBSOIL DRAINAGE MAYBE I
 
REOUIRED AT THE INTERFACE I/"\
 ._WBSOIL DRAINAGE ,-r-b 15 ~ 
OF THE EXISTING 8. NEW -_.~ \ j I
 '.,'
:51'"~ E 'PeS, r" C>~~ ~ 'b. 
GEOTECHNICAL ASSESSMENT 
PAVEMENTS PENDING ON-SITE L. J 

.~ ~."rA-' L~ ~ t\:t.. 
c "'S.h ~ b it.... t\L.~""-rt: 

S~bf\~ \t\)F\LL \(.tf-~ a G.\Yn-t·~ ~"h. ~~\.)Lb~ \...0ci-~Hawkesbury City Council 

~ SCALE : NTS DRAWING No.: S:.1:> Co 



,_ 13m .,.. 13m ., 

! 
/ 

r 

L __ ] 
617/ " R4D 

BULBS ~lfl"( rH. ENLARGED 
& LANDSCAPfO CENTRAL 

61 

ISLANDS PROVIDED IN 
AC(ORDANr E WI TH COUNCIL 

I.. 8~ ..I 

U
'S~ REQUIRE MOl T', 

.~ 

III	 

~'?" 
~'<.: 

<";;)1:'I	 .
 
RADIUS
 

EV£WAY -:1f 4.5m 

'" ~ /I': 6.o,;;-:~ - 

RADIUSRADIUS 
4.5ml,.5m 

',.

E 

'"
o ~ ~ 

>
~ RADIUS 
3: 105m /),
 

>

UJ 

,~;t;;/t-f'..cr 
a	 4- '. 

"1)-~~.5~ " ':f-,",V.!:!OTl 
1. INCOMING WIDTHS TO SUIT ROAD (A'TEGOI~IES AS SIIOWN. 

1.	 NOTWITHSTANDING THE ABOVE DIMENSIONINC,. THE flPPfWPRIATE DESIGN VEHICLE 
TEMPLATE IS TO BE USED TO VERIFY ADEOUATE 11f1fIOELJVERII,jG AREA. 
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CON~tttISLAND / 
INFILL DETAILS 
ON THE 
PLANS OR 
THE 

/ 

EXISTING PAVEMENT 

MEDIAN 
TO BE AS SHOWN 

APPROVED ENGINEERING 
AS DETERMINED BY . 

ENGINEER. 

/77; 

'L--12mm GALVANISED STEEL 
DOWELS 500mm CENTRES 
MIN 150mm INTO EXISTING PAVEMENT 

DETAIL OF	 DOWELLING MOUNTABLE (SF) KERB
 
TO EXISTING PAVEMENT
 

. N.T.S. 

INFILL
:·Ornm COVER TO 

OF DOWELS 
CONCRETE ISLAND / MEDIAN 

TOP 

/ 

EXISTING PAVEMENT 
"--12mm GAL VANISED STEEL 

DOWELS 500mm CEN TRES 
MIN 150mm INTO EXISTING PAVEMENT 

DETAIL OF DOWELLING BARRIER (SM) KERB 
TO EXISTING PAVEMENT 

N.T.S. 

" " "-
"	 

CONCRETE ISLAND / MEDIAN 
INFILL DETAILS TO BE AS SHOWN 
ON THE APPROVED ENGINEERING 
PLANS OR AS DETERMINED BY 
THE ENGINEER.""

~ "	 ,\\..\t~ /'
"	 ?I),;/"	 / "	 (' / /' "	 :\\~.)/ / /

"	 t0~' //, /" /"()5.- I / / / 
V ~),-

/ " I .-~ CuT c.Ok:>T1I\.)\)I)QS/.'-

*\.. / . "!/ ------ \ ke:v ASo SH-ot..;)J.:)
S..... /' IIHO EXISrlN(; r'/WfMEril 

/' / TO ANCHOR I<l~n 

DETAIL OF KERB ANCHORING 
INTO EXISTING PAVEMENT 

N. TS 

NOTES 

1.	 ONL Y MOUN TABLE KERB OR BARRIER KERB (KERB ONll'i i 0 Bl: 
FIXED TO [XISTING PAVEMENTS AS DETAILED ABOVt 

2.	 WHERE ROADS ARE TO RECEIVE A RESHEET KERBS :';!11Il L ~~ 9.AI~9J 
SUFFICEIN TL Y TO COMPENSA TE FOR THE RESHEET THI~ ~ \.JNJ.L ~,', 

MILLING OF THE EXISTING SURF ACE IS TO TAKE PLACf 

Hawkesbury City Council ~,x,~c. kt1'Z'K \0 E Xf~"~~ ?~E:M~T" 
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II 

ADDITIONAL JOINTS 
IN ACCORDANCE 
ISHEET 31 ARE TO 
WHERE NOMINATED BY THE 
ENGINEER PENDING ISLAND 
LA YOUT 
METHODS 

LCJ - LONGITUDINAL CONTRACTION JOINT 
TCJ - TRANSVERSE CONTRACTION JOINT 
EJ - EXPANSION JOINT 
IJ - ISOLAnON JOINT 

LOCATE JOINT RADIAL TO CURVE
APPROXIMA TE (ENTRALLY ALONG'A' 

. . . . . .. .

f:::::::::::::::::::::::::::::::::::J
., , . 

~

~:· ... ·····l·¥ 

FULL DEPTH ASPHALTIC

.................... ,.
................ o.
 STEEL REINFORCING FABRIC 
so TOP COVER 

('Ell'".. 'ill£lli'

* PRAM RAMPS OMITTED 
FOR CLARITY 

GENERALLY &
 
WITH DETAIL
 ARC.
 

BE PROVIDEO WHERE REQUIRED BY THE ENGINEER
 
Y12 DEFORMED BARS 600 LONG @ 1000
 

CONCRETE INFILL
 CENTRES TO BE PROV~ED TO T~ THE 
PAVEMENT TO THE KERB.AND CONSTRUCTION 

'T' INTERSECTION THRESHOLD 
IJ

PLAN IJ ALL AROUND PIT. SUBGRADE BEAM 
12m MAX OR EDGE THICKENING TO BE PROVIOED 

TO PAVEMENT ADJACENT TO PITS 
~ ~ i2 L TCJ TO BE PROVIDED AT PROLONGAnON OF 

ALL TYPES OF STRUCTURE PROJECTIONS INTO 
WHERE WIDTH EXCEED/' CONCRETE PAVEMENT AREAS AS SHOWN 
S.am A LONGITUDINAL 
CONTRACTION JOINT ILCJ/ STEEL REINFORCING FABRIC 
WILL BE PROVIDED IJ IJ so TOP COVER 
CENTRALLY. 

ACCESSWAY PLAN 

~~e1'E: TO'\rr ~ l.AA()U' D~-rA'tS 'f=o£. (\C!!'.J~:cs.~~~'f; et n~~\\oLt:S 

SCALE : NTS DRAWING No. : CS;]) ~ cs.\\~"'t , ()~.3 
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APPROVED SEALANTI .' .~ :n:...:";~L :;,.::,.:::,::' 
PROVIDE DOWEL 
TO ALLOW 25mm 

REFER TO DOWEL 
FORMED SLAB 
EDGE 

't .' 

SAW CUT AND PROVIDE STEEL SA W CUT AND PROVIDE 
RESERVO~ AND 

Y12 

SEALANT. SEE 

lr;;;;;/ff~/;;;;;;;r;;;j .

REINFORCING
TOP 

SEALANT RESERVOIR AND 

REFER 

l:n:7n:n:::~2~n;;n;n::l· 

SEALANT 

DOW~L CAP 

SEALANT. SEE DElAIL •A' FABRIC 50 DETAIL 'A' 
COVER ~~S~3 

~~~N~~~3~~;N~~ 3 

PROVED DEFORMED StiR 500
TO ALLOW 25mm TO DOWEL 

CENTRES, 600 LONG
EXPANSION DIMENSION TABLE 

TRANSVERSE CONTRACTION JOINT (IT1l LONGITUDINAL CONTRACTION JOINT (!J.11 

STEEL REINFORCING 
FABRIC FROM 
PAVEMENT SLAB BENT 
UP 75 FROM EDGE OFSEE NOTE 6 . 

FALL--
• • • • • • • • 'I' SLAB 8. PROJECTING 

50 INTO KERB 
~~~. ~~.,N~~3
WX~ e 

FORMED SLAB EDGE Ii..B Y12 DEFORMED BAR 500 
TO BE AOEQUA TEL Y SCABBLED CENTRES, 600 LONG 
PRIOR TO CONTINUATION OF WORK INTEGRAL KERB FOR CONCRETE ROADS 

CONSTRUCTION JOINT 

PROVIDE 10mm THICK APPROVED EXPANSION PROVIDE 10mm THICK 
MATERIAL FULL DEPTH. TOP 25 TO BE . 75 TYP ~-APPROVED EXPANSION---II MATERIAL FULL DEPTH.I . FALL- ~ TOP 25 TO BE APPROVED

~;;:.,N~:'3 ~~~OTE 6-~;:$~~;: SEALANT 

CAP ~Q~ .5 "-
EXPANSiON ISOLATION JOINT (ill ~SEE NOH fir BARS 

ACCESSW-'\ Y PLAN . 
DIMENSION TABLE * DENOTES DOWEL TO BE DEBONOED BY APPL YING 

EXPANSION JOINT It!l BITUMEN 8, POL YTHENE WRAPPING 

DRAWING No. : <;b9 'Sttffi"" 2..6~.s 
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INDUCED CRACK 

DETAIL 'A' 

CONCRETE BAsE STEEL REINFORCING 
THICKNESS FABRIC 

lmm) lAS 1204) 
100 F12 
125 .-F12 
150 F72 
175 F82 or F828 
200 F82 or F828 

STEEL REINFORCING FABRIC TABLE
 

CONCRETE 
THICKNESS 

lmm) 

DOWEL 
DIAMETER 

lmm) 

DOWEL 
LENGTH 

(mm) 
100 12 250 
125 16 300 
150 20 . 350 
175 20 350 
200 24 350 

All dowels placed at 300mm centres 

DOWEL DIMENSIONS
 

,.' r 
. ;''--j L c_ 

NOTES: /-" .. 
1.	 ALL \1JlRK-TA-CARRIED OUT IN ACCORDANCE 

WITH~YONG SHIRDCOUNCIL ENGINEERING 
REQUIREMENfs-"FOR DEVELOPMENTS. 

2.	 ALL EXPOSED CONCRETE EDGES TO BE ROUNDED 
TO A 5mm RADIUS. 

3.	 ALL DOWELS TO BE EFFECTIVELY DEBONOED AS 
SPECIFIED. 

4.	 SAWCUTS TO BE CARRIED OUT AT A TIME TO 
ENSURE CRACKS ARE INDUCED AT THE JOINT 
LOCA TIONS AND TO MINIMISE SPALLING. 
UNPLANNED CRACKS IN SLABS WI[L RENDER THEM 
UNACCEPT ABLE. 

5.	 PROVIDE APPROVED CURING COMPOUND TO 
FINISHED CONCRETE SURFACE IN ACCORDANCE 
WITH THE MANUFACTURERS RECOMMENDATIONS. 

6.	 REFER TO STEEL REINFORCING FABRIC TABLE. 
1.	 ALL DOWELS TO BE PLACED CENTRALLY. 
B.	 CONCRETE THICKNESS SUBJECT TO GEOTECHNIC AL 

INVESTIGATlON/DESIGN & COUNCIL APPRO.v AL 

9.	 THESE STANDARDS ARE TO OE READ IN CONJUN
CTION WITH THE "CEMENT & CONCRETE ASSOCIA T
ION OF AUSTRALIA". CONCRETE STREET &- PIIRKING 
AREA PAVEMENT DESIGN &- (TN 50) "OUTLINE 
GUIDE FOR CONSTRUCTION OF CONCRETE ROAD 
PAVEMENTS". 

10.	 ALL DIMENSIONS IN MILLIMETRES U.N.o. 

11.	 MINIMUM COMPRESSIVE STRENGTH 
AT 28 DAYS. 

12.	 PAVEMENT EDGE THICKENING WILL 
REQUIRED WHERE NO KERBING 15 

13.	 LATERAL SUBSOIL LINES WILL BE 

IFCI TO BE )OMPa 

GENERALLY BE 
PROPOSED. 
REQUIRED II T THE
 

INTERFACE OF FLEXIBLE AND RIGID PAVEMEN rs IN
 
ADDITION TO COUNCIL'S STflNDARD REQUIREMENTS.
 

14.	 WHERE LONGITUDINAL GRADES WARRANT OR THE 
PROTECTION OF ADJACENT PII VEMENTS OR SrrWCTURES 
IS NECESSARY. SLAB ANCHORS WILL BE PROVIDED. 

VI 
VI 
w 
z 

c:J z 
-
> « 
a.. 

r--t 
I 

In 

~ u 
-
X 
I 

UJ 
l 
w 
a: 

~ 
..... 

u 
~ 
u 
u.. 
o '\ 

3 

APPROVED SILICONE /DOW CORNING) 
SEALANT BBB OR APPROVED EQU/VALENT 

AS PER SEALANT
 
MANUFACTURER'S
 
SPECIFICATION
 

BACKER ROD 

SPLINE RUBBER TO BE PLACED 
1MMEDIA TEL Y AFTER· INITIAL CUT 
IS MADE & CLEANED OUT 

Co~~~~ :rou~;"1 i: L~MS', D~TA\\..S Fo~ k~~\A;)~'1S t ,"e.~\\o~Hawkesbury City Council 
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. SECTION~2 .: 

! 
0.45 I 11.40 I 3.15 

1. ALL ISlANDS TO' BE PAJN7ED wHIlE\;." '~" 
~~'O .... u'''n", OR "''''' .")' j;.,' .•••. ,
,,1I'c;...nAI ~II"" ~ :'::':1.,;~~.t,A,·~ 

2. P£DESTRJAN CROSSWALK UAIOONCS;:~~·' ..,. 

I 
:....I a PIANO KEYS 10 BE PAlNImWHnE:It. f'fOIOtII!Y .. (niERWO FUSTlC ORS1WllAR).'i;,{;.;}:;0

I TO SUIT ElGSI'. 3. All. OUTER IS1.ANDS TO HAVE J"'e~X-FAU. 
'gbl.:l"Q CHEVRONS IS INDlCATEDONPl 
4.' CONSJRUCT-4..5 ·:in· W10E'~:;~ Ii ::.T:
. TO ·SUIT. PREFERRED SLOPE 1.1." ,,~""",.)~: .':'',."I 3.15 I 1.40 II. O.~5:.,..· 

1 -1- .
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DETAIL oS.. ~ 

DI$Ia<C 
SUlt"~ 

.'~.'  I }~~}4-1
". -'~' ", .':' 

DErAIl 'A'.. ~ 

( •.),. OOJOlES OIU91S1ONS FORPLAN A 11 m WIDE RON:1NAY. 
IW WErre; 

NOTES:
'. '".:i 

1.	 AU ISlANDS TO BE PAINTED WHITE 
(niE.~ PLASTIC OR SIMILAR). 

2.	 PEDESTRIAN CROSSWALK LIARKINGS 
TO BE PAINTED WHflE 
~ PL.ASnC OR SlaAIlAR). 

3. AU. OUTER ISLANDS TO HAVE PE'bE?S'J"llt,llh,J 
'::;~; "," . lteU""l.j) CHF.VRONS loS INOICATEJ> ON PlAN. 

4.	 PlACE 'KEEP LEF1" $lCNS ON BOllit~;:,~.~t.·;\;' , ". >. -'" . APPROACHfS IN CENIRE ISLAND• :%'~{'~d~c;'; 0.45 '11.1o! . .3.45 .' . I. 3.4~ . ,.10 I.,O.45. 5.	 CONS1RUCT 4.0 m WIDE PRAY RAW2 
(l~O"', .J TO SUrf. PR£FERl"CWSI.OPE 1;14 . 

. ~ ok WIN. SI..OPf: 1:12 JQ PER "S.i:) It...r"\'1~:J'''I~~;~;·;:·j:fif:~(·!~~_(:·7'). SHEEr No.3	 WI' 

c:;.e.A L @. .. \-,)"l"-S. 
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1800 
2000 ... 

';" 

DETAIL "A' 
.. ...a&1IlES 

,	 (llJIDI Q.IM) 

. 0UIBt l5LUOD cur 21 FLl. ~ cur II/JO illUOr
.m) 8dUMM . '7 j ~~ ~'f4lW JW:'!O . ~o 

~-L ~l-~ .~\·f····tciTT/~ :?'SZ~ 1:Ull'•• - ;1i'UF.W~··" t ~ 

-~~ II "'" I .. • I .,.,;,' g; 
~ 4!1OO ~ 

, • (3000).1 [5.">00J. '---r;-[3000).' 
• ()IIC)QION _ INllICU<S.. 

DcSfAlC£ IlE1'MOBo CIlDSSliOC
SECllON 2-2. 4t CDM POINT FOIl .(••) .6. . [)£Nores D1W£NS1ONS MCA£ lUttL

FOR A 13m WIDE CAAAw:;£WAY.	 ..~ 
~ 

, [••]_ DENOTES WIDENED Pl.A.lFORU &: ?RAU. 
RAUP FOR BUS ROUTES ONl.Y. 

NQTES: 
,. All. ISlANDS TO BE PANTa) WHITE 

(THERlJO PLAS1'lC OR SWIl.AR)• 
2.	 PEDESTRIAN CROSSWAU: t.WOONGS 

&: PlANO KE'fS TO BE PAINTED WHITE. 
(niEfWO PLASTIC OR ~l1.AR).fWl 

.. WDIIl::l	 I 3. AU. OUTER ISLANDS TO HAVE ,.p8'b~~et. fIQIDIIX( 
~ U~ CHEVRONS IS JIIl)lCAlED ON PlAN.I. 

0'2 4-. PlACE 'KEEP LEFT' SDlS ON 60TH 
~ CDI1R£ ISlNID q "! .,.< EXlSl1NG SfNCI,\RO APPROACHES IN CENTR[ ISLANO. 
m !roomlH~ S.	 CON::l'TRUCf 4.5 m WID: PRAAA RAMP 

TO SUIT. PREFERRED SlOPE 1:14

t 

~~ I . ....	 . ,J~ & t./IN. Sl.OPE 1:12 /IS PER 'Sbft..i'\
SHEET _ IV! 3 -.., 

i"" I . 6.' fOR REGIONAL ROADS REFER TO RTA 
GUIDEUNES FOR HEIGHt DETAJl.S &: ADJUST~ I' L80 !. ~7!$ I 3:75.1~~ I ~45. lHRfSHOU) APPROACH iWoIP TO SUIT. 

. (2.00},6, (3.95) A. . (3.95).6. ,.. ;' ,.(2.QO) ,A. 7. RQOJ)S WJD£R THAN 13... REQUIRE 
S?tC1AL TREATUENT TO SUIT SITESECTION 1-1 .", <', 
CONDIllONS.'IM IolEIRiS 

<;VA L(i: : "-3'"t'S 

\A...)Dt't\tAT CR.b~S.'t-.)~ ... \'2."", 1l) ,~W\, w'bE c.~f.ft, f)..c.~~'1Hawkesbury City Council 

___________..II_~_~_\c; ~ ~~\\_~L_b - V-,:}''n\- e.~trT\~L~ DRAWING No. : Sob" ~C:I!\' of '1.. 

r 

lo..

I 



....-.,.-----"~
 

3~25 

~-:ll. 

{3.<45~ 

o 
o 
..; 

•00 ~ 0.3 
... 0 

0 .....0; .• ..:!:!. . 
- r----------. 

~j I ' 
:::l.; 1 

11

OJ'S~q 

NO. 

~I~ 
. ~. 

III~ 

.. ~ 

..... 
(••) .... DENOTES DIMENSIONS . NOTES:	 .I~.ooj", 

FOR A 13m WIOE ~t:ialAY. 1.	 ALL ISlANDS 1'0 BE p~tmD WHITE 
(THERUO PLASTIC OR SlUItAR). < .~ 

K1Il£S 2. P£DE'STRIAN CROSSWALK w.RKINGS ~." 
TO Be: PAINTED WHITE '. . .::' .: 
(THERUO PI.AST1C OR SIMIlAR). ':<, 

3. AU..·OUTER ISLANDS TO HA\IE ~~~.,-.e~~ 
~ u.~~ CHf.\IROHS AS 1H00000TED ON f't.AN•.§(~::. 
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;W5-:10 ... 
.W8-2 

DIRECTION OF mAFrlC 

WOMBAT CROSSING 

," :~,":.: .' 

.~'j;~~'~~f'c' 

100m . 

250m 

.,' 

;.;.$!S~:,... 

'1-.'.'

we':',J '.' ". ":~;;~lL 8
W8-210 

" ~~:: .~ 6Okm/h 

~ ',:t~~T.~:;. ! 

DIRECTION OF TRAFF1C 

·~·;=<I, 
~w~.:.;::' 

. 

.' 

- . ".. ~ ? SPEED·~~~~~il~!.;:,,,, 
1. PRCMDE R.PJot'·ON'·;BB:lJN_.'0"·;"..:......;,..'. {" .. ,:; 

,:.-, 

,:.:..... ,'. .'.'. W6-3'~ WS.;..10 ~~~lB • ,; :~':~:~:!~~~'"'' 
. 60 km/h . IN THERWO .PlASTlC OR.SDMlAR.;;~:".," . . :i '. . 

. . ~. : _..•':':'.~_.:; "." "'.;"": " "'·:'~"C·/·"';" " .~...::. : _.)~'.:~~ ;:-:-":: 
.' . ,.::. . , .,,, 3. BB UNES ~D~4OIlph/6OIiPtiZONEq
':: •.... ,.:.,;(. . . PAVDlENT WARJ<JNGS TO BE PAINTED. 

'WH~IN ntERWPlAST1C:OR SIMI~ 
. "...." '.,"- ;:".~,:::,;! ... -~1.5.'·':"l :-:,,.:.. ": ..··i..:.: ~ 

.' .... WHERE NO- CEN11W.i MEDtAN;'ISLANO'~1 
". .': ,. REOUIRED BB UNES.TO BE ADJUSTEI 

R4-1 Bj<., . '.. ?~l~:,.·.;:\g.:;.' ;):);)i:'i:~.:i;i~;';'[/25~ wa'2<'@~~lB ·ij::';'i· 1.8_2,0'
'. '.. --- ., , '.' . 40 km/h' s.: ~L AAJ) ":CHE.VRONSTO BE~.Pl·.<~k jhm '.. '. , ON ALL f'OUR"OUJm·JSI.ANDS., .", 

.. ~ :7"':;:~il~-. 
POSl11ON WItH. 1;:'- .-~~.~ 

<;;~ALE: 1 ~-.-..s 

"'-JOf.\~4\T Cf-~~ \~~ - ALL ~o~S • -~A'~E.b '"t"M.~~ L...:h 
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~ 
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R5-400 (R)~ 

Ei .5-400 (ll 

Hawkesbury City Council 

\.. 



.. """"" 
RS-400 
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250m 
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.. W6-J :gc?;c~i':\~~~N;WS-210 
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DIR~CTION OF TRAFFlC BB . en .,.-{c', !~i; 
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R:i-400 _. W8-210.4(j km/h 
(L) RJ-1B 100m ,. . ;;::

I: 259m "I .1 
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Ei R5-400 (L) 

....: .. ; .. 
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i r R4-1B1/ 40 km/h ( 
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,

~R4-1B
60 km/h 
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N..,t"lIJIf)(,,-""N~gi--rrrnrTIJCONliNUEDje> do. 0.0 OO>'yll: 

RNIP UP AT 1:20 
TO IWSED FVMORY 
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dio.LI 
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OUTER ISINIO 
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~ 
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I "-- UHE ~ "It) I!£ PJoNTD) WHfI'£ 
'N rHERWO PlASllC OR SlIoIILARI
 

PIANO KEY MARKING DETAILS
.. ~ 

SOmm NB MEDIUM GALVANISED 
STEEL PIPE Ilmm WALL THIlKNESSI 
POWDER·COATED 'GOLDEN YELLOW' 

STANDARD REflECTIVE PANel 600 J: 400 1.6mm 
MARINE GRADE ALUMINIUM. 
DOUBLE.·SIDED PANEL 

Y, HIGH lNTENSI1Y CLASS' REFLECTORISED 
YELLOW SCOTCHLITE SMEETING 

R, SCREEN PRINTED RED TRANSPARENT 
3M INK.i t 

T

t
200I 2S , 2S , 6 LUG WELDED 10 

6'S POST AND COLD GALVANISED 

1
'20 '0(1) HOLE WI1H MB CADMIUM
L PLA1ED SECURiTY· HEADED 

NU1 & BDU 
'00 REFUGE ISLAND 

T .;«;~':.;:·i·~:r.~q~;~~~~<, CARRIAGEWAY 

'.
 LOCK SOCKET
 

PEDESTRIAN BOLLARD 
AS PER IPEDBA.HAWCO R·YI 

a;: ~ 
I 'I i:: ... i .: ·:r~.II ~ logr I~ 

. II" !J'i I j..::I .ID ;JCC). 0 
.•.OOiOtEs CX»ISJRix:r:m!~~i;.l3. I r1 W 0' I ~ 1:14 PREfERREP. 1:12 ...uJIL.;, 

~ . 'flr 
¥.:' 
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~ .s -- -\ ;;. 
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~ I
 .'i~~ ...~j on, ~I 
d~ .' :~ 

. ,~~~: 

CONSTRUCT PRALl RANP 
1:12min. 1:14 PREFERRED.~ ~J.. VAAIABI£ DEPENDING 
ON REOUJROAENTS '::i. 
WITH O.5m WINGS!~ I j~ ~ c~ CI 

-:-.J: 

il 
~u ~ z '" 
&-8 ~ 

~~-\. 

PlAN \1EW 

"" 'MOnt TO :lUlr toolP",", 1.2 I 0.11
 

'" J I
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~ -~-"T-ill ~t~ 
CZ i~a==- wnm 00 .. • , ~ 

;.;. 

Z .~~ 
~ .: '. ~~ 

SEC110N A-A 0 . :1~U 

.~7· .. 0CJlID 
<I 

TYPICAl· PRAU IWlP ·DETAlL .• 

NOTES:,........ UlW~ EXISliNc>~inii~j.~~;~;f~i
 
·REQUIRE St>ECIAl.1REAlWENT l!c DESIGN CONSIOERA~ ';:':;:>?',:: 
iWNTAlNlHE ~. UIN. REQUIREUENT OF.RAMP SLOPE'~1:1~ 

."":" 

2. £VEIn' ~t~lSHouLD .H.f.I£' AT.'IEAST ". ;~:'TO ·15in::;~Sf;.'1~~r 
a:" FORtoWJS£l) FOOTPAlH FORW-llON ON EJJHER SIDE <~~<',.. 
OF CROSSING. •...:... . .' ."_ ;. '..::.;''''':'... '. . ..' ,."··.c·· 
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Exis~ing 

Kern & GuH-er 

Ai 

SEE DETAil C 

TY.1'ICAL liNE MARKING 

SPEED HUMP PLAN 

TAPER A.C. DOWN 
• TO. MA TCH LIP~.....~ ~ 500[
~ 500 -l
 

SEC T!ON B
 

DETAIL C
 

ROAD LEVEL 

1------_1.·b~ ...... _ 

SECTION A-A 

~TES 
CROSS SECTION OF SPEED HUMPS 

1, 

2. 

~ INS - 10 1600 * 6001 

The outsid'E! li!dge'S oJ tN s:pead humps ar@ 
by drillholes on the top of kerb. 

tocoted 

Hawkesbury City Council 
f. 0 _\ DRAWING No. : <;'1) ,~ 
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• RUN-IN TAP£R---....... 
1 IN ~ MIN. "'" 

150 KERB 
AND GUTTER ~o 

PLAN
 NOTE: 
a RUN-IN 
TO 
RUN-IN 
RUN-OUT 

• RUN-OUT TAPER 
1 IN ~ TO 1 IN 10. 

~K(ReONlY rRl00i=! ~ ....; Ow 
..,. t  ~ -,. t'll .-'] tqoo 

~ -CO===} I 
3~ 
E~ 
ID..J 

fULL WIDTH CONCHETE fOOTPA Hi 

r-----.- (0 x I)m I 

TAPERS MAY MEED TO BE VARIED ACCORDING 
AND VOLUME ETC. 

LESS THAN 1 IN 5. 
AS LONG AS PRACTICABLE. 

•• WIDTH (INCLUDING CLEARANCES) MAY NEED TO BE INCREASED WHERE 
LARGE/WIDE BUSES ARE INVOLVED. 

n = NUMBER Of BUSES USING THE STOP SIMUL TANEOUSL Y. 
I = LENGTH Of BUS (INCLIOING CLEARANCES IF DESIRED)., 

r ABRIC DISCONTINUOUS 
AT JOINT. MAINTAIN 75 
COVER TO VERT. JOINT. 

MIN. IS WIDE JOINT 
fUED WITH AN 
APPROVED SEALANt 
AND fiLLER. 

I-~~ 
R20 GAL vANISED DOWEL, 350 LONG 
AT 300 CTS. PLACED CENTRALLY IN 
SL AB AND ABOUT JOINT. APPL Y AN 
APPROVED BOND BREAKER TO ONE 
END AND fIT AN EXPANSION CAP 
WITH APPROVED fiLLER. 

JOINT TYPE 2 (JT2) 
EXP ANSION JOINT 

t---t-.I------I -i 
~ 

11°O~ 

fORMED KEY JOINT WITH 
REMOVE ABLE PVC EDGE 
MOULDING - f" ABRle 
DISCONTINUOUS AT JOINT. 
OR 
3mm WIDE SAWCUT JOINT 
40mm DEEP - fILLED WITH AN 
APPROVED SEALANT. SAWCUT 
TO BE MADE WITHIN 24 HOURS 
OR INITIAL SET. EVERY SECOND 
WIRE TO BE CUT AND REMOVED. 
REMAINDED TO BE DRAPED TO 
PROVIDE MIN. 50 COVER TO SAW CUT. 

JOINT TYPE 1 (JT1) 
SAW CUT / FORMED JOINt 

~~1-
ROADWAY 

w 
~i 

BUSBAY 

~ =C:I_ I ~ -IT 

I- JOO -j 
MIN. BASE Of 
175mm DGB 20 
OR SUB BASE 
COURSE. 

JOINT TYPE 3 (JT3) AND 
DISH DRAIN 

~ 

AND RUN-OUT 
SITE CONDITIONS. TR/,ffIC SPEED 

TAPERS SHOULD NOT BE 
TAPERS SHOULD BE 

ISOL ATlON JOINT - EDGE 
THICKENING 

''\~'C.AL \l0'ht.\0,,"='h ~\)<;. tA'1 ~~F'A''-· 

SCALE : NTS DRAWING No. : ~ ''-' 

~ ::::; 
m 
Q: 
w

YI2 AT 600 CTS. :x: 
50 COVER REINfORCED CONCRETE
2 Y12 EXTRA IIOR. 40	 PAVEMENT 10 ENGINEERS 

DET All, BROOM fiNISH. 

( 
. 37.· 

1/ ' . , ", r"x X X 
K X	 X X • 100 DGB 20 

987. MODIFIED 
COMPACTION(MIN.)SAND STONE B.'\SE 'j w12~ i. 300.1 

COURSE TO I.e 
APPROV5!> 

INTEGRAL STD. 150 KERB
 
DETAIL
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89w ~~\~ .ASPHALTIC~~~ ..,	 -450 CON~TE 

",rERU)CI<h";
PAVERS• 

EDGE STRIP.

R£WLAA $HI.Pti: 

~ l	 . 100 lUlCK DGD 20 ~~~~S
31 SAND BEDDINO ~'!L SW'AtE COlRSE.
 

~[fr. . ,....e-CR~li£O
 .... ' ..... t' - .,	 . S-'WSTONE 
. ~ .:-. • -	 . ijA$€COOR$£. 

rt,J-!:'f$K:If ,t~~.:"':ArET£ ....,Th "tOV~ft.35 lOP COvtR. 
PAVERS & DISH CROSSING B	 8.	 . L.	 ~ 

80 no APPROVED ~JERlOCKlt"G 
PAVERS tAl> TO t.W«..f'ACl'I.&:S TURF AS 
SPECf'~ lION. . OIR£:~T~. 

,... WIOTH AS REotIR'iD . ,I 
"SNIl_ I~ •
 

, ~
 c~ 
~'" _,_ 

eoNSTRijCT~ 

~CRU5MEO 
SANDSTONE TYPICAL PAVING PLAN20 ""'a CONcRETE BAStC~.r-7l- fllBRJC 

36 TOP COV£R. ~t 

SECTION A - A
 
PAVERS & ROLL KERB DETAIL
 

NOTES. 
l CO¥PflESSlV£ 5THE~TH (F'Q) fOR CAST INSITU COH\:RE1E 

&0 l~ APPROVED H1ERLOCKI-oIf,O ~ SHALL 1iIE: A ~ ZO IAP~.AT 28 DA't'5. 
PA'iE~S LAk1 TO MAH..f"AClURES. \_ ~OO "\ REINFOfiCED CONCRETE 

2.	 f)DNFORCEMENT ~HALl BE F'1- TOP !'#J eonOM WI-£RE 
WICATE(> ANO COlO OHAWN BARS TO IIE.L~VANT

SPECElCAlION. .	 EDot STRP. . 
.-. j ~l' .2Y\'l BARS IAN. 50 COV~R. A\jSYRAl.,IAH STANOARD. 

30 SA}() &OOIHC. ~It . .-~- .. ~ PROVIDE 25mm 
3. PAVERS SHALL BEliOmm Tl-tCl< HTER\.OCl(I'lG l'YPE Of 

.	 -." .,,; '.' .'., . __ '.. : . a DIAMETER. DRAINAGEHOLES	 APPRoveD MANuFACTURE AND SHAll Of: LAID tl. .e;r-r .~ '---:..--. ~ AT 2m . -RL . " 'f • - 'CENTRES ACCOflOANC[ WITH W.N\JFACTUR~RS SF'ECf'ICATiOIiS 0.1 A 
. . ' ' . ". ' '. , ....--CRUSHEO MlNMJM' Umm APPROVED sAND 'BEOOt-IC. ' 

2~ W'Q CONCRETE '.' '. '. ' SANDSTONE 
•. ALL OOoiO'lSlONS IN MlLllMETRfS lJHLESS NOTED oTtlERWISE. 

35 ~ COvER. SECTION a - B " 

PAVERS & EDGE STRIP DETAIL AT THRESHOLD 

t=U:. FABRlC ,	 BASECOURSE. 

'.SE'G. 'fV\ ~TA L .~C-\ ~,\0 ~~ 'Ro~Hawkesbury City Council, 

SCALE: NTS	 DRAWING No. :~'h 'S- ~\\-EE"" 'b~ 



Figure 1 Trimming to avoid small edge infill pieces 

I ill i IT. \. I I .M ~ '-. '-'. 'A '>..... "
')/ r A.(/'')/ >/ ~;//"y 
..r-,.•.<:/' ...../.<--<./ '''(/'.''y/ ..,,//'-...../A.,.... 

, " " .. '\. , " 
\...... ..../"',. //'\,"'" / ..~...,... ,//"'" /"""', //""'''' /'...., ~ 

'--
.. ./ ...../ ...../ ...../ ' ../ '-/ 'v './'

1 

'::=-;:;;~;g~ pieces-=;e;,,;it;~d~ 
Figure 2 

I I !
• , I 

i 
.\ I I !! ! Tl 

! I : I Ii!
i I I I' 

Recommended insertion of pavers Al terna tive recon', menda tion; 
cut to half length. insertion of pavers cut to three 

quarter length. 

Hawkesbury City Council 
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STANDARD I<ERB 
It GU1TER 

UASTIC JOIN T 

o PRECAST CONCRETE 
SHOlMll 

APPROVED PRECAsr 
CONCRETE LINTEL 

C 

.......--~ 

:... 

-Pf!OOJIt
SECTION C 

UASTIC JOINT 

i 

~oMlt.lAl A B C D ~ASS .. 
!>PEt-lIN( (rom) (mm) (mm) (rom) (kg) 

1.2 1825 1480 1180 130~ 370 
1.8 2438 2083 lna 2007 4-4.5 
2.4 J048 2692 2J9O 2615 552 
3.0 3857 3302 3000 32215 724 
3.8 42157 381~ 3810 383S 823 
....2 - .an 4S21 4220 #4S 80of. 
4.8 5488 5130 4830 5OS5 898 

CONCRETE 
'YIN 

IoIASTIC 
JOINT 

",""AAO " .. 

,.....~."'m' 

C 

ATE de I'RAUE 
AlENT 

ClARITY 

-

D J 

( TO BE USED ON GRADE ) 

. . . 
I ~ I 

./' ......... 

I I \ 

BE I.
~ WELOLDK GG18.50 

~001l£1 OR APPROIlED EOU 
Plf"£ PIP£ GRA TE REUOIIED 1'1 

C---LONGlTlJDINAL SUPPORT BAR TO 
LOCATED ADJACENT TO tHE UP 
OF GUTTER 

GRATING DETAil 
NOTES: 

WHERE DEPTH EXCEEDS '11.00.......RO~ APPROIlED 24mm OIl. SlEEL STEP IRONS AT '3S0mm c\c TOP TO OOTTOU OF PIT 
·Sec ~J:)"it" ';:. . -' " '"  - : -', 

2. ALL CONc;RETE SHALr'HAVi:. A I.IINIMUIoI COUPRESSIVE STRENGTh' Ot F'e .. 20 MPa Q 28 DAYS 

3, UINJUUM COVER TO AlL PIPES SHAlL BE 600mm UNDER ROADS AND 45Dmrn ELSEWHERE. UNLESS OTHERWISE: SPECIFIED 

4. WHERE lliE INTERNAl YIlDIJj EXCEEDS 9DOmm OR DEPlli EXCEEDS 1800mm THE WAlLS SHALL BE REINFORCED IN 
ACCORDANCE v,ITH -SO 3'5':'""-" -- '")' ' 

5. M1NIUUM COlIER TO:RE:'Nf~CEUElr('sHAi.L BE _ CHl ...._ 

6. ALL STEEL REINFORCEMENT SHAlL COUPLY YIllli AS 1302 AND AS 1304 

7. Fl218 MESH CAN BE REPLACED WITH FIll UESH -WIlli Y16 BARS 0 200 c\c 

8. l00mm OIl. SUB SOIL DRAINAGE PIPE. 10m LONG AND WRAPPED IN A FlL TER SOCK. SHALL BE PROVIDED ON lHE 
UPSrREAt.I FACE OF...lliE f>lCT ANDFSliALL..BE CONNECTED AT INlET PI~E INVERT LEVEL AND CLEAR OF ANY BENCHING. \ 
oz.,r,Cc __ "''' ...,-. 6''''' -c,R l'".~es: Gt-.""I"'e"1L 'T'4 ...... :l>1""'~", su-

9. THE GRATE" FRAME SHALL BE INSTALLED WITH THE LONGlTlJDlNAL SUPPORT BAR ADJACENT TO THE UP OF THE GUTTER 

10. 00 NOT SCALE mOM TillS DRAWING 

.. 

- A 

8.50 GRATE&. FRAME 
OUIVALENT 
OR CLARITY 

,.'~ ~ t ... _', . _.... .... , . 
QOO + os Wdl' fI'E ~_ 

SECTION 0 - 0 

./ , , ...... 
/ \ 

'"I 8 

) 

~a.A~s.~bA-£.'b 

SCALE NTS 

~~LL"t Q,-, " 

DRAWING No. : <;J) ~() S~, \ ol=3 

~ d.jJ;~'

;F0... ...,' ,HI 

.. 
"'ASTIC JOINT 

APPROIlED PRECAST 
CONCR£ TE lINTEL 

...... ~ .... 
~ 

SECTION A - A 

. I 

A-


( TO BE USED AT SAO POWTS 

~~,~':'.=.~'::l

~E '" CD" .....'" ""'" fl2111 WESH 

I
 
I
 

~ I 

.. ' • 

., 

.•... ',. "--;-: ..~ .•'."~ -J 
,°4" .. -;. 

~ ~ 
SECTION B - B 
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~	 ~ 

/~ 
"""";""'""i -.- • - 
...~.; ~ Of."; :. ~ 

l'ElOLOI< ORA TE 
DR APPROII£D EQUIVALENT 
- SEE SHEDUL£ 

APPROVEO PRECAST CONCRETE KERB UNTEL 

-------r\I~---

AA ...... 

I c:::-]
CRA'TE fRAloIE 

-----J----f-:::J I

STANDARD KER8 ok CUTTER 

UNI TS ARE TO BE I II alT}1 II I '- "HOLCK GIlAl'E AND FRAloIE
 
WELDED TOGE lHER I I '.(. I OR APPROVED EOUIVALENT


C I - SEE SCHEDULE
 ___~ l J _ GRATE RE"'OVEO FOR CLARITY 

_~---iOo---T{ Fl216 "'ESH TOP AND BOTTOI,( 
AND FRAUE 

HID 

STANDARD KERB .It CUTTER

APf'ROIlED PRECAST CONCRETE KERB UNTEL
OPENlhC AS SHO""," IN QRAWINCS

SECTION A - A 

AND FR AloIE

IIPPROII£D PRECAST COHCRE TE 
KERB UNTEL

WELOLCl< Q'tATE 
OR IIPPROIIED 

7.5x2~ HID CALVo
TO UC SEcnON 

(OUI vAlEN T \.. EXTENDED CHAUBER, WHEN REQUIRED. IS TO 
WECiOE YIELDED BE ALIGNED WITH GRATE OPENING 

AND GRATE FRAloIE 
B J 

GRATE SCHEDULE
.E.l.Ati 

CALVo 10000C 14.6 UNIIlERSAL
 
CClLUUN SECnON
 

81	 uESH 

SECTION C - C 

NoMINAL 'A' ~o. OF GRATE UNITS 
opENING (mm) GG78.50 0078.-49 

ONLY PROIilDE 100 FAlL 
EXTENDED CHAloIBER IS USED 

I••• ,:: ... -':oJ.':- :-~ 

1tiJI~ 

7:1x25.:I:l0 .HIO CALVo WEDCE WELOED 
TO UC SECTION AND CRATE FRAloIE 

3.0 J300 3 -
3.8 3910 - 4 
4.2 .f62O 4 -
-4.8 5130 3 2 
5.-4 5740 5 -

Hawkesbury City Council 

Ilo... 

APPROIlED PRECAST CONCRETE KERB UNTEL 

WELOlOK GRATE AND FR..."'E 
OR IIPPROIlED EQUIVAl.EN T 

ISO DIA. UPVC PIPE 08VERT TO BE AT 
SUBGRAOE LEIlEL (AT LOW POINTS ONLY) 

c;i" 

~'O':: I:. F121~ UESH TOP AND BOTTOtol 

WHERE AN 
F81 Y(SH 

SECTION B - B 

NOTES: 

1.	 ALL CONCRETE SHALL HAVE A UII~I"'U'" COUPRESSlIIE STRENGTH 
Of" F'c - 20 MPo 0 28 DAYS 

2.	 All STEEL RElNFORCEYENT SHALL COMPLY WITH AS lJD2 AHD AS 1304 

J.	 UINIUUI,( COVER TO REINFORCEUENT SHALl BE 40mm 

4.	 ALL STEELWORK FASRIC...TION SIlALL BE STRICTLY IN ACCORDANCE WITH 
AS 4100 AND AS 1!l54 

:I.	 WELDS. UNLESS OTHERWISE NOTED. SHALL BE 6mm CONTINUOUS FILLET AHD 
SHALL BE PROTECTED WITH AN APPROIlED COlD GALVoVllSED PAINT 

6.	 All STEELWORK SHALL BE HOT DIPPED GALVANISED (HID CALV.) AFTER 
FABRICATION. ANY SURFACE SUBSEOUENTL Y DAloIAGED SHALL BE PROI[CTED 
WITH AN APPROVED COLD GAlVANISED PAINT 

1~-_ l00rnm DIALlETER SUB SOIL-'DtiAINAGE'PIPE.J.Om LONG AND YoRAPPEDIN~ 
A FILTER SOCK. SHALL BE PROVIDED ON THE UPSTREAM FACE OF THE PIT 
AND SHALL BE CONNECTED AT INLET PIPE INVERT LEIlEL AND CLEAR or ...
...,.~.,. I'IEN/;;"'ING. 2 1l ll:lo"'- "1:>1 ... ~Oa.l:oll- Fo(l., PI ~"S G.~ 

.. -"n"""..... 5'"&-.5:--.. --" - .. . 
8.	 Vit,,:.RE THE DEPTH OF THE PIT EXCEEDS, nOO..,...pROVlDE 24mm DIAUETER 

HOT DIPPED GAlVANISED STEEL STEP IRONS AT 3:SO......~\t fROIooI TOP 

TO BOTTO'" Of PIT. S~ S~ Iff . • 
9.	 F1218 MESH CAN BE REPLACED WITH F~; IolESH WITH Yl6 BARS 0 200 t\t 

10.	 ltff-GRATE- FRAloIES-·SHAI;t:-·ef-jNS'fALHD~JlLWL.L£l/II.CI.1UAl-!MJPPORT 
itAR-....DJACENJ.-lO-TH(-UP·-{jF-·lHE-GItff£R 

11.	 00 NOT SCAlE FROU THIS DRAWING 

S"W\~b~~n q{(f\~~ 

DRAWING No. 

Mucn ~it~~ SA~ q,.) 
~ ~Srtro-t6F~

---------_:....:..... 

C, \,) LL'-\ ~ ., 

NTSSCALE 
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,-~-----,,, 

~ 

~atiL.,.
 

IolASnc .oNT 

APPROVED .. .-:..~ .. jPRECAST 
CONCRETE: LINTEl 

A

( 10 BE USED AT 5.'D POINTS ) 

~ LOW POINTS ONLY) 

~. 

(j-J
/' :'t~ ,-:.' .~ .... 

LOCATED ADJACENT TO THE UP 
OF GUTTER 

GRATING DETAIL 
NOTES: 

WHERE DEPTH EXCEEDS 't'2.00"",,*,RO~ 
·Sec- siiit', . ,:" ,,'-

J. UINI/,/UU COvER TO ALL PIPES SHALL BE 

4. WHERE THE INTERNAL YtlOTl:! EXCEEDS 
ACCORDANCE WItH ~- 35'.~"'- "j 

5. IolINIMUU COvER TO'REINF'ORCEIolENf-sHALL 

6. ALL STEEL REINFORCEMENT SHALL COUPLY WITH 

7. F1218 MESH CAN BE REPLACEO 'MTH F81 

8, .... l00mm OIA SUB SOIL DRAINAGE 

8.50 GRATE'" FRAME 
OUIVALENT 

'R CLARITY 

.I ~~ 

2. ALL CONUlET£ SHAlT HA\It. A IoIlNIIolUIol 

.- -\ . 
-t. 6 . 

-.'• 

-,.' 
: 

............ 

Fl211! IoIESH 

~ 
SECTION 8 -

Hawkesbury City Council 

----- J ". 
STANDARD KERB 

t.l'UllLn ~ '" CUTTER 

~-Did IU'~~''''''' "" .-
~ ~~ 

,..; 

koMl",AJ A B C 0 MASS ~ Asnc JOINT 
pP~I"'( (mm) (mm) (mm) (mm) (kg) 

1.2 1825 1480 1180 13&5 370IolAsnc
 
JOINT 1.8 2438 2083 1778 2007 ~
 CAs'r 

2.04- 3048 2892 2390 2615 552 
~ 3.0 3657 3302 3000 me 7204- -tAf !PO fIi

3.6 ...287 381~ 3610 J8J5 823
SECTION A - A SECTION C - C....2 ' 4871 4621 4220 4+4S 80... 

....8 M88 !130 4830 150!5 998 
CONCRETE: APPROVED PRECAST CONCRETE

,"'" o UNTEL, oPENINC AS SHO"'" 
IN DRAWINCS . ,I 

/' . ."
\ A C C/ 

LONClTUOINAL SUPPORT ----BAR TO BE --
Vl£LOLOl< GG78.50 GRAIE .5< FRAME 
OR APPROVED EOUIVALENT 
GRATE RE/,/OVED FOR CLARITY

I 8 

D J 
~~A~~':'~(AT ( TO BE USED ON GRADE ) 

. 
I
 
I
 
I
 

~PROVED 24mm D1A STEEL STEP IRONS AT 15'Omm c\c TOP TO OOTTQI.A OF PIT 
. .. - ._,-_ 

CQ/,/PRESSIVE STRENGTh Ot f'e m 20 IolPo a 28 DAYS 

600mm UNOER ROADS AND 45Dmm ELSEWHERE. UNLESS OTHERYt1SE SPECifiED 

900mm OR DEPTH EXCEEDS 1800mm THE WALLS SHALL BE REINfORCED IN 
- '. - - 

BE_ 11-0...._ 

AS 1302 AND AS 1304 

MESH .WItH Y16 BARS 0 200 c\c 
-;  PIPE,1Dm LONG AND WRAPPED IN A flL TER SOCI<, SHALL BE PRO\llDED ON THE 

~TREAIoI FA~ OF'STH~P1T ANOF~Ll~E C~~N~fIP AT I!iET PI~E INVERT LEVEL AND CLEAR OF ANY BENCHING.'~ eoo t OS Wdlf P!'£ ~ 9. THE 'MA'7tFRAM"1: SH~LL 'e6 
E'TNsT...!uO WIT: mE LON~'fu~AL~P~T~~"'.:;'}~Nr~-t-MUP OF THE GUTTER 

10. DO NOT SCALE FROM nilS DRAWINGSECTION 0 - 08 

s.~bA-e:J:) C;Q.A~ ~~LL"t (>"
 

SCALE NTS DRAWING No. : <;J) ~t) S~, 'C)~3
 



___

STANDARD KERB .t: CUTTER 

APPROVED PRECAST 
OPENlhC AS' SHOWH 

/~ 

~ - ... - . 
••••• .. •• ' OJ 

fBI UESH 

ISO DIA. UPVC PIPE 08VEIIT TO BE AT 
SUBCRAD£ LEVEL (AT LOW POINTS ONLY) 

1'0\:'4-
CI~I~ MESH TOP AND BOTTOIA 

APPROVED PRECAST CONCRETE KERB UN TEL ..... 

WELOlOK GRA TE hND FRAME 
OR APPROVED EOUIVAl.ENT 

SECTION B - B 

NOTES: 

1. AlL CONCRETE SHAlL HAVE A IAINII.IUI.I COUPRESSlVE STRENGTH 

Of F"c - 20 MPo 0 28 DAYS 

2. All STEEL REINFORCEloIENT SHALL COMPLY WITH AS IJ02 AND AS IJ04 

J. "'INIIAUM COVER TO REINFORCEIAENT SHAll BE 40mm 

4
0 

ALL STEELWORK FABRICATION SliAlL BE STRICTlY IN ACCORDANCE W1TIi 
AS 4100 AND AS 1~54 

~o WELDS. UNLESS OTliERWlSE NOTED. SHAll. BE 6mm CONTINUOUS FillET AND 
SHAll BE PROTECTED WITH AJoI APPROVED COlD GALVANISED PAINT 

6. AlL STEELWORK SHAll BE HOT DIPPED GAlVANISED (H/O CAlVo) AFTER 
FABRICATION. ANY SURFACE SUBSEQUENTLy DAIolAGED StiAlL BE PROTECTED 
WITH AJoI APPROVED COLD GAlVANiSm PAINT 

1-:- _ l00mm DIAUETER SUB SOIL-·D"A'NAGE·PIPE:3.0m LONG AN~ I'lRAPPEDIN.• 

A fiLTER SOCK, SHALL BE PROVIDED ON TliE UPS TREAIol FACE ~ THE PIT 
AJoID SHAlL BE CONNECTED AT INLET PIPE INVERT LEVEL AJoID CLEAR or .... 
AtIY I'lENt:><ING. '2.",()O ....  1:>,,,,, !>':;'!Soll.. Fotr, "q)'lOS G~ 
'-~""N ~s::..._. --0 , .' . 

B. vm<.RE THE DEPTIi Of THE PIT EXCEEDS' .I'lOO"W'ROVIDE 2 4mm DIAIolE TER 
HOT DIPPED GALVANISED STEEL STEP IRONS AT 3SO""""c\c FRW ToP 

TO BOTTOIA Of' PIT. S~ S~ 1ft ' • 
9. F1218 ...ESH CAN BE REPLACED WITH F~I IAESH MTH YI6 BARS 0 200 c\c 

10. 1HE"-GRATE" FRAIolES-SHAU:..Bf-;NSl'Al-t£D....'~U1LIlI£..l.DI>lCI.Al-5UPPOIl T 

itAA--ADJACEN~-10 ....THE-UP-.{)F-1tIf-OOff£R 

II. DO NOT SCALE fRQ/,t THIS DRAWING 

A 

.... , -:: .....f~~~ :~l! 

ONLY PROVIDE 100 fAlL WHERE AN 
EXTENDED CHAUBER IS USED 

tmJIli&\t 

H/O CALV. looue 14.a UNIVERSAL 

COLUIAN SECTION 

75.25.550 ,!i/O GAlV. WEDGE WELDED 
TOUC SECTION AND GRATE FRAIAE 

GRATE SCHEDULE 

-------r\l~ - 

APPROVED PRECAST CONCRETE KERB UNTEL 

NoMINAL 'A' ~o. Of GRATE uNm 

OPENING (mm) GQ78.50 0078.-49 

3.0 3300 3 -
3.e 3910 - -4 

4.2 4520 4 -
4.8 5130 3 2 
5.4 5740 6 -

I c:::-}I II .tTl I I I '- \\£LDLOK CIIAn: AND FRAIolE 
I I '·1· I OR APPROVED EQUIVALENT
I - SEE SCHEDULE 
~ l J _ GRATE REIAOVED FOR ClARITY 

-~---';'---t~ F1218 IAESH TOP AND BOTTDIA 

J 
\.- EXTENDED CHAIABER. WHEN REQUIRED. IS TO 

BE ALIGNED WllH GRATE OPENING 

B 

.ELAti 

KERB UN TEL 

A - A 

S\l\~btt\~D G ((~"Tt'h M\)cn ~it~" SA ~ q'T-'JC, \,)LL'-\ ~ ,T 

SCALE NTS DRAWING No. ~ 3bS\f~t6f-~ 

CONCRETE 
IN DRAWINGS 

W£l.OlOK CRATE AND FRAUE
 
OR APPRO~ EClUIVAlENT
 
- SEE SHEOUL£
 

SECTION 
STANDARD KERB A CUTTER 

C 

A 

-----J----f-:::J 
CRATE FRAIolE UNITS AR£ TO BE 

WELDED TOCE lHER C 

81 IAESH 

APPROVED PRECAST CONCRETE 
KERB UNTEL
 

\l£LOl.OK CRA TE AND FRAIolE
 
OR APPRO~ EQUIVALENT
 

7,:i~2~ H/O GALV. \\£CiOE WELDED 
TO UC SECTION AND CRATE fRAIolE 

H/D CAlVo tOQUC 14.8 UNIVERSAL 
COLUIAN SECTION 

SECTION C - C
 

Hawkesbury City Council 



TOP' REMOVED FOR !:LARITf
'", , ,	 CHIMNEY OU1ENSlDNS 860 x 69'0. 

KATU'RAL	 SURFACE ·INLET to BE AS SP((ffIEll 
(M 01U.\1fINfiS. 
(SEE J'(ons, 2 &. 3} 

seE H.OTE 1 

F't: TO BE	 2i> MPll 
111 28- OA:rS ~::'------T lII*::;, 

... WliiR£ DEPTH EXCEfOSx 
< \1-OQ PROV:1OE 24 alA..:s:: 

G.I •. STEEL S.TEP IRONS 
AT .35l> C'ENTifS. 
c::; E:E Sb .... ' EXPOSE P1PE. REJN.FORtEf1£ltT 

Am} Ttl RN UP "NTO PIT WAll 

MASS CONCRETE --- 

SECT10N.AL ELEVATlON 
.NOTES.: t	 FOR DETAILS Of 'WAll STEEL 

SEE STANDARD' ORAWING SO 35. 

Z. FOR DETAILS OF KERB INLET
 
SEE 57AN DARC DRAWING SO 30.
 

3. WALL THlCKNESS IN CHI MNEY 
SHALL BE ADJUSTED TO SUIT
 
TYPE OF PIT UD.
 

4. SADOLE PITS SHALL BE CONSTRUCTED
 
ON I'I?ES OF 105Qmm orA. OR eiREATER.
 

Hawkesbury City Council 
DRAWING No. : ~:D ~o 

c;.~bb\.~ ~1>E S\\-€f!\ '!b~~. 



---

----- ------------

-------
--

------ ----------------

"WELDLOK" OR EQUIVALENT
 
SURCHARGE PIT COVER & FRAME GRATE &. LEGS TO BE HOT DIP
 
FRAME FlmD WITH LEGS GALVANiSm AFTER FA8RICATION
 

500 

FIHISHEllSURF: 
51 x51 xB ANGLE LEGS 

M---6mm FlUET WELD 
TO FRAME &: BASEPLATE 

DETAIL 'X' 

MAXIMUM SIZE PIPES 75 SQx8 PL WITH 
INLET/OUTLET 750 DIA 1-16 DIA HOLE CENTRAL 

ON STRAIGHT. 

1-M12 G....LV. HDLDING 
DOWN BOLT PER LEe100 DIA SUBSOIL 

DRAIN SEE NOfE J BOLTS 150 LONG WITH 
35 PROJECTION
 

MASS:CONCRETE./ I
 
BENCHING 1.'5.Q...j
 9QO ~50 

SECTfON A-A DETAIL 'X' 
INLET AND SU RCHARGE PIT TtPE A 

''WELDLOK'' OR EQUIVALENT
SURfACE INLET PIT 
COVER 

500 
F72 JO COVER 

: 

SURCf9RGE'l'lTS'Sl-ZES TABLE 

PIT OPENING-SIZE GRATETIPE 

TYPE A 900lC900 p.e.90g0 8 

TYPE" a :: 5O'Oxgacr.· p~e~6'09'O ,.. 
TYPE C 900)(900 P.c.Soc.:lO B 

• WE It liRAlE TO BE FtTTED wrrn LEGS AS. PER DETAIL 'X' 

... -
'faa OIA SUBSOIL -J 

ORAl N SEE NOTE 3 

'I~J 

\ 

".;., 

'~ ...1 

--------1------..

NOTES; 
I. COWPRE'SSM: S'TR!ICIH (fOe) 

FOitCAST 1NSml~ 
SHAU;·8E'A'N1Nlro1lllE2D<1.CPtI 
AT 250AYS. 

. 2. TOP OF OOlCHlNO SHAl1. BE 1/2
OF' 0Ullf:T PIPE l)~ 

J. 100 0lA. SUBSOIl. ClWMAGE PIPE 
-~,-- 3OOOLOHG WJWlI"!D' IN'FABRIC 

10 ~'%'I~trt~~~O 
o 4. ,AU. PIB SKAU. at PROWlED-
 o WI1ll A 1.0ClC~CUP. 

S. PIT GRAn: SHALL 8E 'WELDLOK~ 
ClA.LY CAATl:CC 7S-!I1 OR . 
APPRCMt! EQUlVALDT. (SKIRTED) 

8. OURlMO'INSTAI:I:ImON'O$=' CAAT£ 
~O' FRAUE COllTRACTOO'1S TO 
ENSURE Ct.EARN«:E BE'lWE~HINGE UKTEl. N«J OPEN QlfJITE 
(R£l"D TO INSTAwnDH 
Rll.fJWlC£) 

7. WHER£ PfT'.S Aft!! PACMDm IN 
P£'OEST1l1AH PATHWAYS Tli£A GRAn: $HAU. BE SUPPLIED WITH 
;. PEDESlltIAM SAF'I! NESH. 

PLAN SURCHARGE PITS TYPE A.B & C II. AU. DIIooIENSlOHS ARE IN ...UJNO"R£S. 

SECTION 8-8
 
SURCHARGE PIT fiPES B & C
 

900 TYPE '~' PIT 
6OOT'l'PE"a' p
900 l'fPE 'C' PIT 

<;'~'h~~ ~~A-~ S.\)R~AC.(;: :r~LE' ~t,.s'Hawkesbury City Council 
SCALE: NTS DRAWING No. : CS~ ';, 



PRECAST MANHOLE COVER AND SURROUND
 

( 

( 

(HEAVY DUTY mE - ROADS 
~ ~GHTWElGHT T"t'PE - FOOTPATHS)n ~O \/ATCH F1N1SHED SURFACE l.E\IELS AND SLOPE 

300WlOE FEATHERING WITH PREMIX 
ALL AROUND PRIOR TO H01l.llX FOR 
PtiS· Itl CARRIAGEWAY LOCATIONS. 
~O fEATHERINCREQU1RED WHERE 
1. FUJSH SEAL IS THE FINAL SURFACE 

Of CARRiAGEWAY. . 
2.. CONCRE:TE PAVEWENT. • 

~
 
I~
 I 
I 
1 

lOUTI.ET 
: PIPE ,I 
I 
I 

15 MORTAR FJUEOJOINT 

t.iASS CO~ BENCHING 

I 

INlET: 
PtPEI 

r 

--- -

1SJ SECTION A-A 
VARIES 

'\ \\ 
___J~_
I \ 

---I-~

--7t .,.e~ --A 

/S~
 j 
ANGlE~ 

I 
I--t--~ 

-----,.~+--
,~:.". 

NOTES 
1. 100 DtA SWSOtl DRA1HAGE PPEJOOOI..ONG~.·tf 

I 
t 
I 
I 
I 
I 
I

/' 

~--------..,...r+--"", 

., 

PLAN FABRIC SOCK TO BE PflIOYIDElJ ~ TO INlET PIPES. 
2. COfdPRESSIve snmtc:rI1 F'e FOR CAST IHSmJ 

CONCRETE SHAU..BE 20 YPa AT 28 DAYS 
3. 'MiERE Pf1S EXCaJ)·'UlOO D£EP. PROW)[ S1EP IRONS 
- REFER 10 DRAVl1NQ ' s~ , ~. _. . . 
4. TOP " BENCHIHO SHAU. BE 1/2 " 0U11£T PIPEDlAWE'1ER 
5. AU. DIr.tENSIOH ARE IN I.It.LJWE'1ERS 

\:
 lHawkesbury City Council 
SCALE : NTS DRAWING No. : ~b 31.- ) 



CD 

81 ~ 
FSL -11-i8 

.,.,.' 

, . 

. , 

" . 
., 

I 
..I" 

SUBSOIL DRAIN OUTLET 
'M1ERE REQUIRED 

PROVIDE LOCKDOVtN BOLT 
OR APPRO\1:D EQUIVALENT 

150 

~~~~O~U ____::r 

. 
. 

--.1 ... 

O' I" I 10011 CAPPED SUBSOIL DRAIN 
HUSHING POIN T WHERE REQUIRED 

A-A 

B 
• I -

E.LAti tx" ~ MEDIAN STRIP GULLY GRATE (SEE NOTE 9) 

REfERENCE POINT 
PA\1:MENl 

460 ,j 
760 _I 

~ 
• ~ 

"" 

-j 1~8 FS 

" 

. ....... 

7. PITS DEEPER THAN 1200 TO BE fiTTED 'MTH GALVANiSm 
STEP IRONS. A"l:> \'~ 'S.~ ..... , 

B. ALL EXPOSED EDGES TO BE ROUNDED I'll Hi 20 RADIUS. 

9. FOR DETAILS ON MEDIAN STRIP GUllY GRATE SEE 'MIDLOCK 
GG7B - 64 MEDIAN STRIP GRATE OR APPROVfD EQUIVALENT 

6. DEPTH OF PIT NOT TO EXCEED 2000 

HOl[S; 

1. ALL DIMENSIONS ARE IN I.4ILLlMETRES. 

2. DRA'MNG NOT TO SCALE. 

3. CONCRETE COMPRESSlVf SmENGTH f'c ,~Po 

4. LEVEL OF REFERENCE GULLY PIT SHOY.N IN THE DRAYlING REfER 
TO THIS REFERENCE POINT •. 

5. SIDE WALLS or ALL PITS DEEPER THAN 'If(oO ARE TO BE 
REINFORCED' .a.s .:pE' IZ.. ~]) 35, 

- ...... . .~. 

900 .. 1 
1200 I ., 
~ 

S~'b~:b Q~L.L"\ V" ~o~ \'1.~E ~~ \(.,EJL~ 

SCALE : NTS DRAWING No, ;~s~ $~~ '()~3 ... 

GRA1£ OMITTED FOR 
CLARITY 

Y12@ ISOc/c 
BOTH WAYS 

3-Y16@ J5c/c 
30 COVER 

PIT 'MOENING iF REQUIRED 
TO ACCOMMOOA TE MEDIAN 
DRAINAGE LINE 

[ 50~I ~ 

~""""""'lt't.. 

I 
I 

I I I. 

~_t~~~lM~:L~~4~
 
I • 
\. - - - - - ---.:'=-----",--

-1 1501 I 
-\ 1,50 

SECTION 

Hawkesbury Ci.ty Council 

"



PRECAST 

~ 

--1--r...-  -7 
~ I 
. \ 

'. 

1 /1 Ir~ )' ~r>: t::; ::::J--!
. 

~ 

I 

..
 
/ " 

t I 

-/1:]. 1040 r-- STEEL GRILLE (SEE DETAIL)
 

I 1251" 915 .. /
 

3/16il M.S. RODS 970 LONG
 COVER SEE DETAIL BELOWl~±j' 1=== =i~! i t
I -t' I~ 

I I I I
 
I I I I
 oSUPERELEVATED PAVEMENTI I I "l"r--'----------------T--', 
I I I I . 3- Y12 8ARS @ 300 clC EACH WAY 

F81 MESH 40 8TM COVERELEVATION OF INLET 
-I/) 1000 HOLE FOR SUBSURFACE 
:::2:"l" 

DRAIN CLEANOUT WHERE 
REQUIRED. TO BE CAPPED.

A d-' ,_, 
zO 

\~ . ;, 
I , .... -' ,I t. 

II II '< 
II ,I
 
II II
 

I/) 
~ 

1000 HOLE FOR SUBSURFACEL 750 01,::0:; 
DRAIN OUTLET WHERE REQUIRED. 450 ! I . . I 

--~-::=.:I
il-----::-::!,-_.&.- SECTION A-A 
~:; ~~i::J ~j itJ -..: FOR PIPE DIAMETER UP TO 750mm-_-_-_-.J-L-_-_-_-_-_--n.-...:- ~:;1

II .... II
 
I t'- .
'1..._,,, ..._) 

TYPE SF KER8 NOTES: 
1. ALL DIMENSIONS ARE IN MllLIMETRES.

COVER AND GRILLE REMOVED 2. DRAWING NOT TO SCALE. 
3. CONCRETE COMPRESSIVE STRENGTH F'c 2Cl1MPo. 

3- Y12 BARS @ 300 CIC EACH WAY 4. LOCATION AND LEVEL OF GULLY PIT SHOWN IN THE 

FLOW 
/ "
 

PLAN WITH 
A-

DRAWINGS REFER TO 11-IIS POINT. . .. 

RECESS 80><25 TO 
l/CONTAINR.l0G.1. 

5. SIDE WALLS OF ALL 
TO BE REINFORCED 

PITS DEEPER THAN I~O ARE 
A.,<;' Pe« £1> 35". 

LIFTING BAR 
6. DEPTH OF PIT NOT TO EXCEED 3500. 

102><102><10 ¥.S. ANGLE 
7. PITS DEEPER THAN 1200 TO BE FITTED WITH 

GALVANISED STEP IRONS .""s "f"e:"Yl-. <;.b~,. . 
8. ALL EXPOSED EDGES TO BE ROUNDED Win; 20 RADIUS. 
9. SURFACE OF PRECAST COVER TO 8E FINISHED WITH 

MA TERIALS AND METHOD SIMILAR TO THAT SPECIFIED 
FOR MEDIAN PAVING. 

PLAN OF PIT COVER 

F81o 
I I e I 

I. 1050 .. I 

Ul 

en 

Hawkesbury City Council ~~'hA-~h ~\')LL'1 Pcr ~o~ ""''1~t ~F \(~ 

SCALE : NTS DRAWING No. :s.b~~ <;.~ 1Cl~ 3 



A 120 4\OY REINFORCEMENT BARS AT 100 CENTRES 
1" (WHEN HAUNCHED IN 2 DIRECTIONS.) 

* PIPE DIAMETER RANGE 
1200 825mm TO 900mm INCL 

0·250 fOR PIPES > 900mm 

NO·IIN-1)x250\.250 FOR MUL T1PLE PIPES 

L-. F1218 MESH IWHERE N=NUH6ER OF lINESI 
PAVEMENT 

o 
-.:7 RETURNED MINIMUM .300 

4/140 COUN TERSUNK HOLE S w 
n:
5 ::::;; 6 HOLES 85x50 EQUALLY SPACEDo :::l w ::::;; GRIND ALL EDGES

~ I. 900 .115°1. 550 ·1 n: ZI MAXIMUM 
~ ~ o o 'I' 

., 

I H 

CJ CJ CJ CJ CJJ: 0 
I- I") 
a.. ~1000 HOLE FOR SUBSURFACE
 

DRAIN CLEANOUT WHERE
 o
 
REQUIRED. TO BE CAPPED.
 

w

o ~O I. • ~I !-i-O
750 o 

N 1250. . 

o MILD STEEL GRILLEo 25 BEVEL -I r 
~ 

100e HOLE FOR SUBSURFACE 
DRAIN OUTLET WHERE GRILLE SECTION ~ 
REOUIRED. L TAP 12 WHITWORTH[l-l':; '50.50' 

1f 
,. 45 I~ 

o 
'<tI. laDf~T i 

l~~~LOI ~~ i :I ~ f---i0
* 

~I ~~RTH THREAD 

SECTION A-A BEARING PLATE COUNTERSUNK SCREWS 
FOR PIPE DIAMETER OVER 750mm 

2 REQUIRED 4 REQUIRED

AND MULTIPLE PIPES 
NOTE: ALL MILD STEEL MATERIAL TO BE GALVANism ON COMPLETION 

Hawkesbury City Council 

"-
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PROVlDE EXPANSION JOINT. Vt1lt1 T~ 
25 APPRO~O SIUCOOE SEAL ENSURE 

. SEAl IS LOW OF FINISHED SURFACE. 

2.	 (''OMPRESSI~ STRENGTH (Fe) FOR CAST INSITU. CONCRETE 
SHAlL BE A MINIMUM teMPo a 26 DAYS. 

3.	 100 DIMlEl£R SUBSCXL DRAINAGE PIPE .3m LOOG ~APPED 
IN FABRIC 500< TO BE PROVlDED ADJAC£NT TO INLET PIPES. 

4.	 ALL PITS TO BE ADEQUATELY STROOIUNED. 
5.	 PHS DEEPER THAN 1200 TO HA'w'E STEP IRONS PROVlDED• 

SEE S1)""',' 
6.	 All. DIMENSIONS ARE IN MIWMrnES U.N.O. 
7. NO RENDERING PERM/nED IN STRUCTURAL ca.lPONENTS. 
8.	 LI~L AND LOCATION OF PIT REI1RS TO paNT • 

(COUNCIL USE ONLY). 

FlNI~ED LE..u ~(X>[ 

TO	 SUIT MeAL DRAIN 
CROSS SECTION 

PROVlDE 5 RADIUS 
TO EXPOSED COONERS 

3m SUBSCXL DRAIN 
(SEE NOTE· 3) 

~~ au\ ~ t150 ...... 50 

SECTION B-B 

S~":hA-€.h 'F'-\J~" G~A"le» <s.oft~Ac.~ '~L~'· t" ;:CfC:.. ''t~ ~c.. \{lUHawkesbury City Council 
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TOP REfI10V£O FO R 
(WHY INLET 10 BE AS 
SPECIFIED IN ORAWINGS. 
(SEE HOTE 2) 
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r----- 25 Ch811lfer on 
A />= ± K' exposed surfaces 
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ELEVATION 
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Reinforcement 

2 required in each headwall 

r---- I

i ./.71--, 
A 

"" 

~ r.

fA 
o 
to 

'" 
ELEVATION
 

(. 

_ • E3 
I » I » l' 

~ 

200 
Curtain 

Wall 

SECTION 88 

!oJ 
E3A 

s 

0 Pipe diameter (M) 300 375 450 525 600 750 900 
a Footina &Kerb (1l\lIl) 150 150 150 150 180 205 230
b Curtain wall !l1I1I) 75 75 75 75 110 110 110 
c Curtain wall width (1Ml) 300 300 300 300 450 450 450 
d Kerb-heiaht (I11III) 230 230 230 230 300 300 300 
e Kerb-cover (1Ml) 40 40 40 40 50 50 50
f Headwall heioht !111mI 300 300 300 300 380 380 3BO 
Q Curtain wall deoth !111m) 380 380 380 380 530 530 530 
W Headwall lenoth (I11III) 500 690 840 990 1120 1450 1780 
L Re inforcelllent lenoth !111m) 765 840 915 990 1100 1250 1400 
Reinforcement dia (I11III) 10 10 10 10 12 12 12
Reinforcement In/Length (DInt) 3060 3360 3660 3960 4400 5000 5600 
two headwalls I Mass (kg) 2.0 2.2 2.4 2.6 4.0 5.2 5.9
Conc.in two headwalls (m') 0.48 0.54 0.65 0.76 1.34 2.04 2:.~H OUtlet protection (m) 1.2 1.6 2.4 3.1 3.6 4.3 -t. 8
S Outlet protection (m) 1.45 1.8 2.1 2.4 2.753.35 1&. 

PIPE DIAMETERS 300 TO 900 

1
75 I 50

t 1 Fh:M~

50 
200 Lc 

LONGITUDINAL SECTION 

0 Pipe diameter 
h Headwall heioht 
g Curtain wall depth 
c Curtain wall width 
f Headwa 11 he ight 
W Headwall length 
Conc.in two headwalls 

(mm) 
(mm) 

(mm) 
(mm) 
(mm) 

(mml 
(m 3) 

1050 1200 1350 1500 1800 
1380 1550 1700 1900 ;)210 
600 600 700 700 750 
700 }OO 700 900 900 
450 450 530 530 600 
1930~300 1;>490 1:>850 3400 
4.3 5.6 6.4 8.2 11.1 

H frJtlet protection 
S Outlet protection 

(m) 

(m) 

5.5 6.1 6.7 7.3 8.5 
4.6 5.2 Is. 65 6.1 7.3 

PIPE DIAMETERS 1050 TO
 

Clear cover to outer face of reinforcement 
50mm unless otherwise shown 
Concrete Grade 20MPa 
All dimensions are in millimetres 

!" 

S201REINFORCEMENT FOR 2 HEADWALLS 

SHAPE MARl< OIA PIPE 11 LENGTf1 NO TOTAL 
MASSOIA iRED '0 LENGTH 

IlIII mm mm mm 1\ leg
Al 12 1050 1850 1650 4 7.40 6.57 

1200 . 2250 2250 4 9.00 7.99 
1350 2400 2400 4 9.60 8.52 
1500 2800 2800 4 11.20 9.95 
1800 3300 3300 4 13.20 11.72 

1<2 12 1050 1200 1200 4 4.80 4.26 
1200 1550 1550 4 6.20 5.51 
1350 1900 1900 4 7.60 6.75 

I 
11 

I 1500 2350 2350 4 9.40 8.35 
1600 2950 2950 4 11.80 10.48 

A3 12 1350 1250 1250 4 5.00 4.44 
1500 1700 1700 4 6.80 6.04 
1800 2350 2350 4 9.40 8.35 

A4 12 1800 1750 1750 4 7.00 6.22 
A5 . 12 1350 1825 1825 2 3.65 3.24 

1500 1975 1975 2 3.95 3.51 
1800 2300 2300 4 4.60 4.08 

81 12 1050 650 950 4 3.80 3.37 
1200 1000 1300 4 5.20 4.62 
1350 700 1000 4 4.00 3.55 

~ 
1500 1100 1400 4 5.60 4.97 
1800 1100 1400 4 5.60 4.97V 82 12 1050 1950 2250 a 18.00 15.98

\~. 
1200 2350 2650 8 21.20 18.83 
1350 2525 2825 8 22.60 20.08 
1500 2850 3150 a 25.20 22.38 
1800 3450 3750 a 30.00 35.64 

El 12 1050 1200 2700 4 10.80 9.59 
1200 1350 2850 4 11.40 10.12 

I 1350 1575 3075 4 12.30 10.9211 1500 1750 3250 4 13.00 11.54~~ ~'>.s; 
'\~ 1800 2100 3600 4 14.40 12.79 

E2 12 1050 1330 2830 4 11.32 10.05
135· 1200 1470 2970 4 11.88 10.55 

1350 1675 3175 4 12.70 11.28 
1500 1800 3300 4 13.20 11.72 
1800 2150 3650 4 14.60 12.96 

~ E3 12 1050 1600 5800 2 11.60 10.30 

~ 
1200 1750 6550 2 13.10 11.63 
1350 1950 7350 2 14.70 13.05 

135· 1500 2250 8250 2 16.50 14.65* 2 Pipe Oia's 1800 2600 9800 2 19.60 17.40 
Zl 12 11050 580 1330 I 4 5.32 4.72 

1200 600 1350 8 10.80 9.59 
1350 700 1450 8 11.60 10.30 
1500 650 1650 8 13.20111.72 

... 620* 
1800 650 1650 8 13.20 11.72 

Z2 12 1050 740 1490 8 11.92 10.58380 1200 900 1650 8 13.20 11.72 
j 1350 1000 1750 8 14.00 12.43 

I 1500 950 1950 8 15.60 13.85I 
r 1800 1000 2000 8 16.00 14.21 

't Z3 12 1050 1010 1760 8 14.0B 12.50 
1200 1200 1950 8 15.60 13.85 

-l16o} 1350 1300 2050 8 16.40 14.56 
1500 1200 2200 8 17.60 15.63dia 
1800 1250 2250 a 18.00 15.98 

24 12 1050 1320 2070 8 16.56 14~U* 1500 dia and 
I 1200 1500 2250 a 18.00 15.98

la80 dia only 1350 1575 2325 8 18.60 16.52 
1500 1500 2500 8 20.00 17.76 
1800 1600 2600 8 20.80 18.47 

25 12 1500 1800 2800 8 22.40 19.89 
1800 1850 2850 8 22.80 20.25 

Z6 12 1800 2150 3150 8 25.20 22.38 

"~""'-.)~tS~~~'1:, c.., ~ CO\,) iIJ c..1~ ~1Y~_' <;.\\~,- \ o~ 3. 

CONCRETE HEADWALLS FOR
 
SINGLE PIPE CULVERTS
 

1800
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ELEVATION
 

Headwall heiQht (mm) 1300 1300 13001300 1380 13iJO 1380 

Curtain wall Width (111m) 1300 1300 1300 1300 1450 1450 1450 
Kerb-heioht (111m) 1230 1230 1230 1230 13001300 1300 
Kerb-cover (1IIIl) 1 40 I 40 I 40 1 40 I 50 I 50 I 50 

Curtain wall (1IIIl) I 75 I 75 1 75 1 75 112011201120 

Curtain wall deoth ham) 1380 1380 1380 1380 I 530 1530 1530 

o Pi e diameter (1IllII) 75~ 

- FootinQ & Kerb (11m) 2Q5l230 

W Headwa 11 1enQth (lIIal! 500 690 840 990 1100 1450 1800 
l Reinforcement 1enoth hm) 1630 1780 1930 2080 33503650 3950 
Reinforcement dia lIam) 10 10 10 10 12 12 12 
Reinforcelllent inlLength (1IlIIl) 6520712077208320113-40014500158001 
two headwalls I Hass (kg) 4.0 4.4 4.8 5.1 11.913.014.0 
Cone.in two headwalls (m a) 0.510.881.161.401.833.003.75 
H OUtlet protection lin) 1.2 1.6 2.4 3.1 3.6 4.3 4.8 
S Outlet protection (m) 2.322.753.-133.524.05 4.Bl 5.63 

600. 750 & 900 J6 
300. 375. -450 & 525 J6 

I ,.. I r' .~:~a .. I ,'Ii 

~ L~~ /d<k.' ,~\'P 135. 

Re1nforcellent 
2 requ1red In each headwall 

'* 200- for 300. 375. 450 & 525 fI5 and 600IIlI 

I~~--

ELEVATION
 

:JE3 

SECTION BB 

J 

,/ 

PIPE DIAMETERS 300 TO 900 
f Dr 600. 750 & 900 !d 

~so
 

~.t 

~CEMENT FOR 2 HEADWALLS 

SH4PE KARl< OIA PIPE 
11 LENGTI NO TOTAL MASSOIA REQ'O LENGTH.. - IDIlI mm m kg

Al 12 1050 1850 1850 4 7.40 6.57 
1200 2250 2250 4 9.00 7.99 
1350 2400 2400 4 9.60 8.52 
1500 2800 2800 4 11.20 9.95 
1800 3300 3300 4 13.20 11.72 

42 12 1050 1200 1200 4 4.80 4.26 
1200 1550 1550 <I 6.20 5.51 
1350 1900 1900 <I 7.60 6.75 

II 1500 2350 2350 <I 9.40 8.35- 2950 11.80 10.<181800 2950 4 
A3 12 1350 1250 1250 4 5.00 4.44 

1500 1700 1700 4 6.80 6.04 
1800 2350 2350 4 9.40 8.35 

A4 12 1800 1750 1750 4 7.00 6.22 
AS. 12 1350 4300 4300 2 8.60 3.24 

1500 4750 4750 2 9.50 3.51 
1800 5400 5400 2 10.00 4.08 

81 12 1050 650 950 4 3.80 3.37 
1200 1000 1300 4 5.20 4.62 
1350 700 1000 4 4.00 3.55 

P 
1500 1100 1400 4 5.60 4.97 

s:.~ 1800 1100 1400 4 5.60 4.97 
"S 82 12 1050 1950 2250 8 18.00 15.98 

1200 2350 2650 8 21.20 18.83 
1350 2525 2825 8 22.60 20.08 
1500 2850 3150 8 25.20 22.38 
1800 3450 3750 8 30.00 26.64 

El 12 1050 3500 5000 4 20.00 9.59 
1200 3800 5300 4 21.20 10.12 
1350 4200 5700 4 22.80 10.92

lUI 1500 4550 6050 4 24.20 11.54s:. ~ 

'\~ 1800 5175 6675 4 26.70 12.79 
E2 12 1050 3630 5130 4 20.52 18.22

135 0 

1200 3920 5420 4 21.68 19.25 
1350 4300 5800 4 23.20 20.60 
1500 4600 6100 4 24.40 21.67 
1800 5225 6725 4 26.90 23.89

lUI E3 12 1050 3900 8100 2 16.20 14.39 
1200 4180 8900 2 17.96 15.95 

~ 1350 4500 9900 2 19.80 17.58 
135· I 1500 5000 11000 2 22.00 19.54*2 Pipe Dia's 1800 5150 12350 2 24.70 21.93 

21 12 1050 580 1340 4 5.36 4.76 
1200 600 1360 8 10.88 9.66 
1350 700 1450 8 11.60 10.30 
1500 650 1650 8 13.20 11.72 

~620* 
1800 650 1650 8 13.20 11.72 

22 12 1050 740 1520 8 12.16 10.80380 
1200 900 1650 8 13.20 11.72 

:i I l 1350 1000 1750 8 14.00 12.43 

L-4>-
1500 950 1950 8 15.60 13.85 -, 1800 1000 2000 8 16.00 14.21 

23 12 1050 1010 1790 8 14.32 12.72 
I 1200 1200 1950 8 15.60 13.85 

-l1601 1350 1300 2050 8 16.40 14.56 
dia 1500 1200 2200 8 17.60 15.63 

1800 1250 2250 8 18.00 15.98 
24 12 1050 1320 2100 8 16.80 14.92* 1500 dia and 1200 1500 2250 8 18.00 15.981880 dia only 1350 1575 2325 8 18.60 16.52 

1500 1500 2500 8 20.00 17.76 
1800 1600 2600 8 20.80 18.47 

25 12 1500 1800 2800 8 22.40 19.89 
1800 1850 2850 8 22.80 20.25 

26 12 1800 2150 3150 8 25.20 22.38 

"~~esl!.\)~'( C\'r\-fC-o\.)L\)UL T~b~" S~T '2.o~.3-
CONCRETE HEADWALLS FOR 

DOUBLE PIPE CULVERTS 

D Pipe diameter (Jnm) 
h Headwall heiQht (mm) 
g Curtain wall depth (1IllI\) 

c Curtain wall width (mill) 
f Headwall height (mm) 
W Headwall length (mm) 
Conc.in two headwalls (m 3) 

H OUtlet protection (m) 

S OUtlet protection lin) 

1050 1200 1350 1500 1800 
1380 1550 1700 190012210 
600 600 700 700 750 
700 700 700 900 900 
<150 <150 530 530 600 
1930 12300 12490 285013<100 
6.0 8.2 9.3 11.8 14.9 
5.5 6.1 6.7 7.3 8.5 

i§...89 t7.66 8.27 18.88 10.4 

50 

1100 

PIPE DIAMETERS 1050 TO 1800
 

Clear cover to outer face of reinforcement 
50mm unless otherwise ~hown 

Concrete Grade 20Mpa 
All dimensions are in millimetres 
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S203~CEMENT FOR 2 HEADWALLS r------- e • 

A ...dV1+ 

ELEVATION LONGITUDINAL SECTION BB 

o o ... 
V 'ta it PLAN SECTION AA qJ 

~ l6 •f--------1 .1 
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• - I.. 300.375. eo, S!!l pi __ 1... ICQ, 7:lIl '1lOO 111
 

0 Piol! diameter (1IIIIl) 300 375 450 5::!5 600 750 900 
a Footina &Kerb (1IlIlI) 
b Curtain wall (mm) 
c Curtain wall width (1IIlII) 
d Kerb-heiaht (mill) 
e Kerb-cover (u) 
f Headwall height !lnm) 
~ Curtain wall deoth (1IlIIl) 

150 150 150 150 180 205 230 
75 75 75 ~i5 120 120 120 
300 300 300 300 450 450 450 
230 230 230 230 300 300 300 
40 40 40 40 50 50 50 

300 300 300 300 380 380 380 
380 380 380 380 530 530 530 

II Headwall lenath (1IlDl) 
L Reinforcellent lenath (1IIIIl) 

500 690 840 990 1100 1450 1800 
2500 2750 3000 3250 4600 5050 5500 

Reinforcement dia (M) 10 10 10 10 12 12 12 
Reinforcement inlLength (mm) 
two headwalls .1 Mass (kg) 
Cone.in two headwalls (Ill') 

10000 111000 12000 1:>,000 11W)() ~200 ~ 
6.2 6.8 7.4 e.o 16.3 17.9 19.5 
0.95 1.04 1.25 1.45 2.61 3.64 4.88 

M Outlet protection (Ill) 
S OUtlet protection (m) 

1.2 1.6 2.4 3.1 3.6 4.3 4.8 
2.2 2.7 3.2 3.6 4.0 4.9 5.9 

PIPE DIAMETERS 300 TO 900 

f-
A 

L -
T 

ELEVATION
 
LONGITUDINAL SECTION
 

o Pille dl••ter 

C<>nC .1n two Ileacl".na 
" cutlet IM'OtecUon 
S CUtlet IlrDtecUoa 

II ....ad...ll heiaht 
CUrta1n ",,11 c1apth 
CUrte1n ""11 "1dtll 
...._11 Ilell1!lt 

I( ...._11 lenGth 

PIPE DIAMETERS 1050 TO 1800 

SHAPE 14AA!( ilIA PIPE 
L1 LENGTI' NO TOTAL MASSDIA iREO'O !LENGTH 

M II1II mill IIlIIl III ka 
Al 12 1050 1850 1850 4 7.40 6.57 

1200 2250 2250 4 9.00 7.99 
1350 2400 2400 4 9.60 8.52 
1500 2800 2800 4 11.20 9.95 
1800 3300 3300 4 13.20 11.72 

.1.2 12 1050 1200 1200 4 4.80 4.26 
1200 1550 1550 4 6.20 5.51 
1350 1900 1900 4 7.60 6.75 

11 1500 2350 2350 4 9.40 8.35 
1800 2950 2950 4 11.80 10.48 

A3 12 1350 1250 1250 4 5.00 4.44 
1500 1700 1700 4 6.80 6.04 
1800 2350 2350 4 9.40 8.35 

A4 12 1800 1750 1750 4 7.00 6.22 
A5 • 12 1350 7080 7080 2 14.16 .17.57 

1500 7530 7530 2 15.86 13.35 
1800 8520 8520 2 17.84 15.04 

81 12 1050 650 950 4 3.80 3.37 
1200 1000 1300 4 5.20 4.62 
1350 700 1000 4 4.00 3.55 

~ 
1500 1100 1400 4 5.60 4.97 

~I:;) 1800 1100 1400 4 5.60 4.97 
'» 92 12 1050 1950 2250 8 18.00 15.98 

1200 2350 2650 8 21.20 18.83 
1350 2525 2825 8 22.60 20.0B 
1500 2850 3150 B 25.20 22.38 
1800 3450 3750 8 30.00 26.64 

E1 12 1050 5800 7300 4 29.20 25.93 
1200 6250 7750 4 31.00 27.53 
1350 6820 8320 4 33.28 29.55 

~~I L1 I~~ 1500 7330 8830 4 35.32 31.36 

'\~ 1800 8280 97BO 4 39.12 34.74 
E2 12 1050 6000 7500 4 30.00 26.64 

135· 1200 6450 7950 4 31.80 28.24 
1350 6970 8470 4 33.88 30.09 
1500 7430 18930 4 35.72 31.72 
IBOO 8320 9820 4 39.28 34.88 

I L1 I E3 12 1050 6210 10410 2 20.82 IB.49 
1200 6690 11490 2 22.98 20.41 

~ 1350 7200 12600 2 25.20 22.38 
135· 1500 7810 113810 2 27.62 24.53* 2 Pipe Dia's 1800 8300 15500 2 31.00 27.53 

21 12 1050 580 1340 4 5.36 4.76 
1200 600 1360 8 10.8B 9.66 
1350 700 1450 8 11.60 10.30 
1500 650 1650 8 13.20 11.72 

620* 
1800 650 I 1650 8 13.20 11.72 

22 12 1050 740 1520 8 12.16 10.80380 1200 900 1650 B 13.20 11.72- I I 1350 1000 1750 8 14.00 12.43..J 

: 1500 950 1950 8 15.60 13.85

--Et'-- 1800 1000 2000 8 16.00 14.21 
23 12 1050 1010 1790 8 14.32 12.72 

I 1200 1200 1950 8 15.60 13.85 

11601 1350 1300 2050 B 16.40 14.56 

dia 1500 1200 2200 8 17.60 15.63 
IBOO 1250 2250 .B 18.00 15.98 

24 12 1050 1320 2100 8 16.80 14.92* 1500 dia and 1200 1500 2250 8 18.00 15.98 
1880 dia only 1350 1575 2325 8 18.60 16.52 

1500 1500 2500 8 20.00 17.76 
1800 1600 2600 8 20.80 18.47 

25 12 1500 1800 2800 8 22.40 19.89 
1800 1850 2850 B 22.80 20.25 

26 12 1800 2150 3150 8 25.20 22.3B 

Concrete Grade 20MPa
 
All dimensions are in millimetres
 \-\A-\A..:) ~Q \:) t..."{ C tT'1 . c.ou N c...\ L I ~:b '!»., <:'\+e'eT!. 0 ~.s-

CONCRETE HEADWALLS FOR
 
TRIPLE PIPE CULVERTS
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lOa DIA. U.P.V~C PIPES
 
COVERED WITH
 
APPROVED NYLON BOTTOM OF TRENCH 
STOCKING 

Il __ 
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SECTION A-A 
NOTES: 
1. AU.. DIUENSIONS ARE IN MIWUETERS. 
2. C.ot.1P.RESSM STRENGTH OF' CONCRETE AT 2;6 DAYS SHALL BE 20MP a 
J. WHOlE n-!£PlPruNE IS UNDER A ROAD PAVEMENT. THETOP Of 

BULKHEAD SHALL EXrEND TO SU8GRAOE ~ 

AXIS OF' BUU<HEAD 

~R... 
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Hawkesbury City Council 

l00·OlA. u.P.V.C P\PES 
covERED WITH 
APPROVED NYLON 
STOCKING 

TO BE VERTICAL 

--M~'l.~~;;:: 



Footpoth _. .. ........ 

3~mm {Of' existing kerb r 

... .. ... 
~ 

SEcnONA-A 

CASE 1 
Normol Kerb an4 clrculor 

adcptor 

fOQtpath... . ... ... 

CASE 3 
Rolled kerb and H Angle-eut" k-erb 

antry Qd(Jptor 

" 

NOTES
'+ "If dfmenaiol18 are in· millimetre. (UNO). 
2-ln¥ert of hol.1hoI be ftu8h with Inwrt of gutter 
J. Pipe, across the. footpc:rth IhaII be butted 

Qnd' cemeftt ron~red to the back of the', qn,. 
..... For e-aeh roofwater ~onnect:1Oft In. eDlfatli'l9 kerb 

Q S'tCtiQn of k.erb..~!>~,mm ton9 sholl be removed 
reformed and poured 'to Incorporate stGndotd • 
roo1Wcrtar outl.t. 

Hawkesbury City Council 

CASE 2 
Kerb entry"ith RHS (1 OC~2DO) 

Lil[--- ---~ 

", 1..2.1,<8.04"1(40 'RHS\1 ------------, Hotdlppe:d·JaW.
 
(~ AfuminlUm)
 

360 

CASE 1 
Preferred, connecUon fer stand~kerb.. ouu 

CASE 2
 
AItern.ative tG~ 1.
 
CASE3 ' 
Th'- method of roof water outlet 
connection, shaD ~ uled for 
nHted kerb. 

SCALE : NTS DRAWING No.: '5>)::) 59 
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200 

FOR STEP IRON 
FABRICATlON 
DETAILS SEE 
DRAWING BELOW 

STEP IRON 
DIAGRAM 

Hawkesbury City Council 

NOTES 

o 
N 
('oj 

f-

I 

~k:~ ~:. ;.~>;:!;.: :<;::.;;;:·~W 'J '~'.:~ :;'-j:':. 

c;l 
1.1".... 

PLAN 

<D STEP IRON TO BE FABRICATED 
FROM 24mm DEFORMED BAR 
GRADE 2305 TO AS 1302 

<D	 STEP IRON TO BE HOT -DIPPED 
GALVANISED 

<D	 PROPRIETARY EQUIVALENT PRODUCT 
MA Y BE USED WHERE APPROVED 

<3) ~A~u\I\~WV\ b ,~~~~~ ~~""

~p ~ ~f>~~ 6~ ~" 
C> 
Ln ~ f.~ ~OO """,,-.'1Tl, 

I ~~ 
220 

.;L 150PLACEMENT 

." 
,.~ 

-
~ 
~III. 200 ~ I	 R12/
.,1 

" , 

FRONT ELEV ATION	 SIDE ELEVATION
 

<:::."TA~~A«l> c::;~~ \ 'tot.-) l:)e."'rA,\. "f=oR S \1)ftM~f\~ {> \'TS 

SCALE : NTS DRAWING No.: ~ '\-, 
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I 750 .,SERVICE 

I I 

--T-T--' -/--1-1
I \ I II I I
 

STORMWATER I I I I I PIPE
 

I I I I I I
L-_' __ IA \ I __I __ _,_ I _.A
~,--'

~oo OR TO EXTREt.lITY 
Of SERVICE TRENCH 

PLAN
 

PIPE 

SERVICE 
, 75mm 

"',,., 

..: •. ' t. 
<,' '~~', i / ENSURE SlJBGRADE 

-z.o...,e- of -L ':,.':-.'" ('-~-"';;.'.,.~: 'i ADEQUATELY C().IPACTED 

STORMWATER 

_\ 

.. " ........ ; ':'1~ '~~l;" 
... ', . 1.... 

OL ~E'l..o-w I~,':.".. X / 

, \ 'r) TS-~" i 
(<f ~ r 

I, -rf ' 

"J:"':>F'-\)~~ .,>>;: . ~,~ ~ , .. :.', ", UNDER CRADLES 

oF- ~\),c..~ / ... )7/, y '7>;:TlL~~. SECTION A-~///7//·Y 

"Lc~c.~~~ C-~A'h\...£ ~~~~oRT 

SCALE : NTS DRAWING No. : ~ 4-L. 

Co\JlE'K ~ f\-~, AL ,~ 

b~'"n\ O"lC'«....-'$~':l\c:..e 
\0 ~G'" It-.) ~O~~c..~ 

\A) \1\0\- ~'l:'\ \..\ 'r"1 ~"'A'-ot!.I1'1 
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VARIABLE 
Yt1DTH 

1% MIN 

MAX. 
10 TO 1 
BASE 

VARIABLE 
WIDTH 

FREEBOARD 
(SEE NOTE 1~ 

S;~L ~-{;!" -I~' 
~'-'S.'f'EC.-. 

LOW FLOW CONCRETE INVERT 00 PIPE. 
TYPE &: SIZE OF LOW FLOW SYSTEM TO BE 
., I'-JAec.o V::>~~ _ v-:> \""n:\ 
:D~~1"\f.Y'\ ~'\- C-o~ s.~\ 

,eR.. ~?iLc>~e:D :o~,c...10,"Tb ~"PI!"C.. F-ot. 

T'1. ~,~A'- 0 l>E.~ ~~.J\'~AC~ C-\-\A.t0~~ L 

SCALE : NTS DRAWING No.: Sb "'-3 

MAX. 6 TO 1 
BAffiRS 

NOTES: 

1.	 FREEBOARD REQUIREMENTS 
~c.cotL~~ 'A:>IT\-t 

2.	 ADEQUATE SCOUR PROTECTION/VEGETATION 
STABIUSING "TREATMENT ADJACENT TO 
CONCRETE LOW FLOW. 

.3.	 SUBSOIL DRAINAGE FOR CHANNEL BASE AND 
ADJACENT TO DROP STRUCTURES. 

4.	 !l+tS "D~~,~~ 

TO BE USED AS A GUIDE ONLY FOO THE PREPARATION 
OF DETAIL DESIGNS. REFER 
~tL~ be-rA'LS. 

1" MIN
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1.	 ADJACENT S1REE.T"UGH-nNG TO BE LOCATED TO PROVlDE ADEQUATE liGHTING 
FOR PEDESTRIANS BUT NOT TO HINDER ADJACENT PROPERTY O\\NERS. 

2.	 IF PATHWAYS ARE LONG ENOUGH TO WARRANT ADDIllONAL L1GHTlNG 
ENERGY AUSTRAUA TO BE CONSULTED REGARDING LOCATlON & TYPE. 

.3. CONTRACTION JOINTS IN CONCRETE PATH TO BE 15mm DEEP AND PLACED 
AT SPACINGS EQUAL TO THE PATHWAY WIDTH. EXPANSION JOINTS TO 8E PLACED 
AT MAXIMUM 6m INTERVALS. JOINllNG MATERIAL TO BE APPROVED 10mm THICK 
BITUMINOUS MATERIAL TO THE FULL DEPTH OF THE PATHWAY- - - 

4.	 GENERALLY A 3000irn. m,EEBOARD TO FLOOR LEVEL WILL BE REQUIRED. {REFER '"n:> s.~~ 
5. REFER DRAWING ~'" FORPATHWAY-BARRIER-DETAILS--&: Sbll-4 s~ s ro~ o"E't'L~ 

FLOWPATH DETAILS ACROSS FOOTPATH AREA. 

>o 
m 

6. ALL DIMENSIONS IN METRES UNLESS OTHERWISE SHOWN.

• 
OVERLAND FLOW PAnlWAY - 3.5 WIDE MIN. 

>a 
CD 

I TOP SOIL & COUCH TURF 

1.85 MIN 
~ 

CORRIDOR ·I~ 
LOT 

0:::: 
a.. 

___ '70 MIN 

MIN 1---=
0.3 

f\NISHEO / NA1\JRAl 

SURFACE 

.'---  ,.~." .. ,." 

.. 
CROSSFAll 31. 

1.2 WIDE MIN 
CONCRETE PATH 

.... MIN 75mm CONCRETE PATH ON 
~ PIPED SYSTEM 50mm SAND BED ON APPROVED 

NOT SHOWN COMPACTED SUBGRADE. 
.. DENOltS REQUIRED CAPACITY IF TO BE USED AS VEHICULAR 

OF OVERLAND FLOW PATH TO ACCESS, PATHWAY STANDARD TO 
BE SHOWN ON DETAIL DESIGN BE INCREASED TO INDUSTRIAL 
SUPPORTED BY All RELEVANT CROSSING STANDARD. REFER SI} ,€" II:> -'0. 
CALCULATIONS. 
IF CAPACITY INSUFFlCIENT, OVERALL 
WIDTH TO BE INCREASED OR 
PRO~DE TYPE-2 <;bw-t $~ L.. 

lX MIN 

NATURAL / FINISHED 

LOT 

SURFACE 

TOPSOIL &: COUCH TURF MIN 
0.3 WIDE 

75mm 20mpe CONCRETE PAVlNG 

10mm BI11JMINOUS MATERIAL 
~e-lL Tt::> sJ:> 4,",, 

, "SttEE-1 S FOR KERB & FLOWPATH 
TRD\lMENT ACROSS FOOTPATH 

* YnDTH MAY BE INCHEASED. 
LANDSCAPING MAY BE PROVlDED 
OUTSIDE OF THE PROPOSED 
FLOW AREA. 

Hawkesbury City Council. V~e~\~1"0 '\>A~A'-{ - a\)t1lL"~b ~O\A)~"" - \'1,;>e:. ,
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... DENOTES REQUIRED CAPACI1Y 
OF OVERLAND FLOW PATH. TO 
BE SHOWN ON DETAIL DESIGN 
SUPPORTED BY ALL HELEVANT 
CALCULATJONS. 

1.	 ~LJJACENT· STREET UGHTING TO BE LOCATED TO PROVIDE ADEQUATE 
LlGHTJNG FOR PEDESTRIANS BUT NOT TO HINDER ADJACENT PROPER1Y OVfNERS. 

2.	 IF PATHWAYS ARE LONG ENOUGH TO WARRANT EXTRA LIGHTING ENERGY 
AUSTRAUA TO BE CONSULTED REGARDING LOCATJON & TYPE, 

3.	 CONTRACTJON JOINTS IN CONCRElE PATH TO BE 15mm DEEP AND PLACED 
AT SPACINGS EQUAL TO THE PAlHWAY 'MDlH. EXPANSION JOINTS TO BE PLACED 
AT MAXIMUM 6m INTERVALS. JOINllNG MATERIAL TO BE APPRO~D lOmm lHlCK 
BITUMINOUS MATERIAL TO lHE FULL DEPlH OF lHE PAlHWA'( ~ 

... 

4.	 GENERALLY A FREEBOARD IN ACCORDANCE WITH -rn-e- S.P~·¥f1LL BE REQUIRED. 
~.	 REFER DRAWlNGS·'Sbc:.,. FOR PAlHWAY BARRIER DETAILS c!c 

FLOWPATH DETAILS ACROSS FOOT?ATH AREA. 
6.	 All DIMENSIONS IN METRES UNLESS OlHERWlSE SHOWN. 

>a 
~ LOT 
0:::/
~I 
~ 0.6 
~ 

MIN 
1% MINNATURAL FlNISHED
 

SURFACE
 

75mrn lHlCK CONC. INFlLL.
 
W1DlH MAY BE INCREASED
 
c!c WAU. TJERED.
 
lURFOR LANDSCAPING MAY
 
BE USED IN LIEU OF
 
CONCR[TE PAVING IF W1DlH
 
EXCEEDS 1.0m.
 

RETAINING WALLS AND KERBS TO 
END AT ROAD RESERVE BOUNDARY. 
BULLNOSE KERB AS REQUIRED. 

r .
; 

RET. 

*
 
OVERLAND FLOW PATHWAY 3.0 MIN 

1.8 MIN 

APPROVEDr lREATED PINE 
WAll 

INSTALLED TO 
MANUFACTURERS 
SPECIFICATIONS·.. ·.. ..3. ~ 

y 

..: 
! ' •• -.; .': .: 4 '...~,	 .!~ 

~ PIPED SYSTEM 
NOT SHOVIN 

0.6 

MIN 

,.-.-'" ,... " 

. "'j' ":"~. 

~ 

LA •

71f 
...~ 

I' 

1% MIN 

$1:)4-4 Stte::t=-;- b 

>
@
 LOT 
~ 
ffi 
~ 
~ 

a.. 

. 

o 3m CENTRES 

NATURAL / FlNISHED 
SURFACE 

PROVIDE GEOTEXTlLE (BIDIM U.34 00 
APPROVED EQUIVALENT) 

PROVIDE APPROVED lOmm AGGREGAIE 
~;~~~ ~~G~~~ES 

KERB c!c GUTTER 
PROVIDE 40mmtl WEEPHOLES 

MIN 75mm CONCRETE PAlH ON 50mm SAND 
BED ON APPROVED COMPACTED SUBGRADE. 
IF TO BE USED AS VEHICULAR ACCESS, PATHWAY STANDARD
 
TO BE INCREASED TO INDUSffilAL CROSSING STANDARD. -sob bl:. =t'b ,().
 

-.=oa.. C\)EJC.~ 

*'MDlH MAY BE 
INCREASED. 

Yebc~\1t'At\) -vA-~'A '# - ~\)~\J\~ ~~'T'\\ - \'-\.~~ 2..Hawkesbury City Council 

SCALE: NTS	 DRAWING No. :~~'-'" <;~ LOt=' 5 
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>
I-	 > • WIDTH MAY BEI 0:: 0::W lL.J0	 INCREASED. a..0>- OVERLAND FLOW PATH	 0>- LANDSCAPING MAYBE

0:::1°0- co PROVIDED OUTSIDE[,§5	 
3.6 min * 

OF THE PROPOSED 
FLOW AREA 

1.0 1/, 1.0 /I,----lSL-. TO.} .'
LOTlOT • /	 /

,/ 

1% min11% min 
NATURAL/FINISHED -	 - I -. NATURAL/FINISHEDE 
SURF ACE LEVEL ---------!.: 1 nJo\ Y ~ - SURFACE LEVEL 

____ 31 _
 
OATTERS TO BE ~--' 
TOPSOILED. SCARIFIED . • 100 THICK CONCRETE 
& FULLY TURFED l- __~~ DISH DRAIN ON MIN 7Smm 

J --~ --- --- -APPROVED MATERIAL 
(SPRAY CRETE OR 

BCDDING SIMILAR' ARE NOT 
TO BE USED) 

PIPED SYSTEM NOT SHOWN --.I 
1.	 INSTAll. COUNCIL'S STANDARD FLOODWARNING 

SIGN WHERE DIRECTED. ~'f"e-~ TO C?.p lfS
2. OVERLAND FLOWPA TH TO BE ADEOUA TEL Y FENCED. 
3. ACCESS FOR MAINTENANCE TO BE PROVIDED.

DI:..NOTES REQUIRED CAPACITY OF OVERLAND 4. CONTRACTION JOINTS IN DISH DRAIN TO BE 20mm
FLOW PATH TO BE SHOWN ON DETAIL DESIGN DEEP AND PLACED AT NO MORE THAN 5m INTERVALS.
PLANS SUPPORTED BY ALL RELEVANT CALCULAnONS. EXPANSION JOINTS TO BE PLACED AT NO MORE THAN
IF CAPACITY IS INSUFFICIENT OVERALL WIDTH TO BE 1Sm INTERVALS. JOINTING MATERIAL TO BE APPROVED 
INCREASED OR PROVIDE TYPE-2 PLAN No SO t.f4 c;.~4-'. 10mm THICK BITUMINOUS MATERIAL TO THE FULL DEPTH 

OF THE CONCRETE OR AS DIRECTED BY THE ENGINEER. 
S. GENERALLY A 300mm FREEBOARD TO FLOOR LEVEL 'MLL 

BE f,EOUIRED 
6 All. DIMENSIONS IN METRES UNLESS OTHERWlSF. SHOWN 

~ot\)- Q~h~~'At() C\)ttLA~ 'f=Lo\.J0{>A"" - "''1~t ,Hawkesbury City Council 
SCALE : NTS	 DRAWING No. : ~b\\--"\ C;~ ~a~ 
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,~ >
I-	 I-
n::	 0:::: 
l...J	 W * WIDTH MAY BE

Q... .i"L
".) r	 0> INCREASED. 

0n::l o	 * 0::::1 
(1- m	 Q..mOVERLAND FLOWPATH 3.8 min
 

l.OT
 
/'	 

LOT 

/	 0.4 1.0 _----+ 1.0 / 1. 0 
~-- I	 y v~ 7~/1----·-·------

MIN	 _.-- MIN 1~~MIN 1% --  1.// NATURAL/FINISHEDNA TURAL IFINISHED 
SURFACE LEVELSURF ACE LEVEL / I", SUBSOIL DRAIN MAY 100¢ PVC CONDUI T 75rnm THICK

DISCHARGE DIRECTLY/	 ... C.QNCRETE PAVING75rnrn THICK ---/ INTO PIPED SYSTEM 
PROVIDE GEOTEX TIL.ECONCRETE PAVING 

0'1-. FABRIC 
fr.\ ~-'--tr IAPPROVED TREATED PINE PROVIDE SUBSOIL DR AIN AGE 

RETAINING WALL TO BE	 -__~ -~~~J- - - -D/ \ OR 'MEGAFLOW' OR 
INST ALLED TO MANUFAC1 APPROVED EOUIVALENT IN 
URERS SPECIFICAnONS 90' BENr0 ACCORDANCE WI TH COUNCIL 

100 THICK CONCRETE DISH DRAIN REQUIREMENTS 
ON MIN 75mrn APPROVED MATERIAL. (ON BOTH SIDES)BATTms TO BE TOPSOILED, -- 
(SPRA.Y CRETE OR SIMILAR ARE NOTSC,\RiFim & fULL '( TUPFED
 
TO BE USED)
 

.1. INSTALL COUNCIL'S STANDARD FLOOD WARINING
CONCRETE TO [X1END O.15m PAST TOP OF -  PIPED J SIGNS WHERE DIRECTED. ~~ 'n:) ~ 4-5"' 
CONDUIT & TO BE 06m WIDE AT SUBSOIL 

2.	 DRAINAGE RESERVE/OVERLAND FLOW PATH TO
DRAIN DISCHARGE POINTS TO BE PROVIDED BE	 ADEQUA TEL Y FENCED,
Ar	 MAX 40m CENTRES 

3.	 ACCESS FOR MAINTENANCE TO BE PROVIDED. 

4.	 CONTRACTION JOINTS IN DISH DRAIN TO BE 20mm 
DEEP AND PLACED AT NO MORE THAN Sm INTERVALS. 
EXPANSION JOINTS TO BE PLACED AT NO MORE THAN ... - DENOTES REQUIRED CAPACITY OF OVERLAND FLOWPATH. 
15m INTERVALS. JOINTING MA TERIAl. TO BE APPROV£D 

TO BE SHOWN ON oUAIL DESIGN PLANS SUPPORTED BY IOmm THICK BITUMINOUS MATERIAL TO THE FULL DEP Tit 
ALL RELEVANT CAl.CULATIONS. OF THE CONCRETE OR AS DIRECTED BY THE ENGINEEr<. 

S.	 GENERALLY A 300mm FREEBOARD' TO FLOOR LEVEL WILL 
BE REOUIRED, 

6.	 ALL DIMENSIONS IN METRES UI'-lLESS OTHERWlS[ SHOWN. 

SYSTEM 
NOT 
SHOWN 

it!l 
~ot-..)- P€b~\R'~f\.) 0 \)~Lt\\..:)':h FL.ol..U\>t\-n\ -'. \'1~E.. 2...Hawkesbury City Council 

~ i~'!fi9 
~,.......
 SCALE : NTS	 DRAWING No. : <;b 4-'\- ~~, 4- ofS, 
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PATHWAY
 
CONCRETE 

1S0mm INTEGRAL 
_~·.lf4_ 

~
AS 

DISH GUTTER 

MINIMUM 1200 WIDE · fIt PA THWA Y WITHI KERB. REFER TO

H LOCATION OF PIPELINE IS 
& SUBJECT TO 

I ~ FLUSH LID TO JUNCTION PIT 

3%---

\1200 MIN.1 
PLAN 

2 

PROPERTY 

PATHWAY 

, 

. I ! .,"1 

3	 

S~I ,'TO ..... 
SEE SD.6/ FOR 

INDICATIVEBARRIER DETAILS 
DETAIL DESIGN 

FOOTPATH X-FALLS SHOWN WITH NO INLET 
DENOTE BOUNDARY TO TK 
OVERALL 

EXISTING/PROPOSED
 
FOOTPATH --.............
 

............... X
 
.A.
 

SEE NOTE 
TRANSITIONS, 1% ENTRY 

APPLICABLE ~! 
TO FLOWPATHS
 

& CROSS FALLS
 
TO SUIT
 

CONSIDERA TION SHALL BE GIVEN TOAT THE DOWN
THE POS!TION OF ADDITIONAL PITSOVERLAND FLOWPATHS. SEE NOTE 

SHOWN WHERE FLOWS WARRANT. 
TURF GENERALLY SEE NOTE 1	 ":

STANDARD PRAM APPROX PROPOSED PATHWAY ~PPROX 
SHAPE. \TYPICAl) REFER SO (C z.... 4000 BOUNDARIES - 4000 

TO
 
LEVELS REAR OF FOOTPATH,,- I
 

s., . LEVEL .. .......~
 
I ~$J)~FOR JOINT· --- - - IOt'IV FLOWPATH ~'.\ ~---1-

CONCRETE PAVING. PROPOSED TOP OFJ . \ 150mm I 20/ 40/

2% '- PRAM RAMPSJ 10 10
 

COUCH TURF KERB LEVEL X-FALL X-FALL X-FALL
 
PROVIDED TO KERB (SEE NOTE 11 

& RAMP AREAS.	 SECTION X-X 

NOTES;
1.	 CROSSFALL 

TO FLOWPA TH ETC. ARE
 
AT UPSTREAM ENTRIES
 
ONLY. SUCH GRADES
 
SHALL BE ADJUSTED
 
ST ANDARD PROFILES
 
STREAM END OF 

2.	 SHAPE. GRADE & COUCH 

IN ACCORDANCE WITH
 
RAMP WING
 

3.	 TRANSITION 150mm INTEGRAL KERB 
SUIT MODIFIED PRAM RAMP
 
OVER MINIMUM_600Il1m. (TYPICAl)
 

4.	 REFER ~,",4 ~~"t 
REQUIREMENTS IN 

5.	 MINIMUM 100m WIDE 
SURROUND TO BE 
& GUTTER. FLOWPATH 

Hawkesbury City Council. t:OO~A-,,", TR~"'nv\~\ ~oft. ~\)Et..LA~ '. FLo\A.)"?A~
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COUNCIL ':; EMBLEM I-J 

REFLECTIVE WHITE ----I_ 
BACKGROUND 

fIEFLECTlV( RED --------t---- - _ 
TRIANGLE 

Bl ACK RAINDliOPS g, 
PERSON m O~FKULT[S 

REFLEC TlVE BLUE _. 
DENOllNG FLOOD 
WA TERS 

BLACK [lASE ---------.---.•
OF FLOODWAY 

BLACK LETH,IING.-----I--FLOODWAY LEllERS 

'ED """,,NG -----4-WARNING l.E TT ERS 

RAIN MAY CAUSE FLOOD LETTERS 

Bl.ACK LETTERING -1--- WATERS TO RISE LETTERS 

RED LE TTERING 
-1__ KEEP OFF THIS AREA LETTERS 

DURING HEAVY RAIN LEl TERS 

LISe>L .~
 
NOTE: ALL LETTERING TO BE "E" SERIES 

150 

375 

125 

n.Smm 

175 

50mm 

175 
25mm 

125 
25mm 

175 
25mm 

125 
25mm 

225 

690 

Hawkesbury City Council 
.,iJ.' ," 

~ 

t="-OOh VuAf2.'(H~~ 

SCALE: NTS 

SV~t0 

DRAWING No. <;b ~S-



r xf::)' ,#> ~ \9.!l~ / 
~~. n ~ / _ _ -----/ 

RCll. KERB 5.5" / 

SEE NOTE 2It:l 
~ 
w 
~ 

r
 
>g 

CAUTION: TELSTRA/OPTUS, WATER ~~ 
> ~~~l'GAS ETC, MAY NEED TO BE~
 
~~
 fg	 )('#.#'RELOCATED TO SUIT DRIVEWAY 
~~ 41 PROflLE FROM ' 
~9 

NOTE 6	 TeP (J=" KERB " F 
~F ,;-	 ~ ~ 

NOTE 7~.~ ~~ ".~ ~ti ~ 1 ~;-SEE NOTE 2 

I 
~ _1.01
- ~ 

X,..p 'l(f::)'"" ~ ~#T , 
!!!9x -of% ~m-·----"f::)· ~ ~'mQ)( -]X 

-.c ~ -18% ~_ ~ , 

~I	 I~'~· u.. o	 ..!1.. 1.5 .1. 1.5 .1 1.5 .1 I 1.5 • I	 ~ I• 2.75 .1 • 275 • I • 20 .1 
< u..~I LOW LEVEL ACCESS 

HIGH LEVEL ACCESS 
PR0\10E SNOOTH TRANSll10NSECONDARY FLOW IS CRITICAL.
 

PROVIDE MINIMUM 1Umm FREEBOARD
 
FROM 100 YEAR ARI CALCULATED flOW
 

TO HIGH POINT IN DRIVEWAY. 

2. WiERE REQUIRED lHE APPUCANT 

PROPERT~I ,r 
BOUNDARY	 

--------.-,- TO SlllT CROSSING Ifi9.S 

4X 
" TRANSll1()l FOOTPATH 

Al.~WENT AS '9iOWN 

* "10TH E£TtIl£EN JaN15 l.lAY VARY 
IS TO PR<MDE IN1ERIai C<JlS1R\JCl1()1 SUCH TtY TO SUIT REWIRfD ~ADE
PADS Foo SER\1CE AUTHORITIES 
ENSURING COORECT CO\f:R IS PRO\1DEO NOTE: - TO BE READ IN CONJUNCTION
TO F1NI~ED SURfA.c:£. lEVEl.S. 

WITH SO ~~ Tt) -,0 • 
ACCESSES ARE BASED ON THE 85TH 

- ALL DIMENSIONS IN METRESPERCENTILE VEHICLE DIMENSIONS WITHOUT
 
A TOWBAR.
 

4. WHERE VEHICLES ARE MODIFIED, LONGITUDINAL
 
OR CROSSFALL GRADES ARE EXCESSIVE, FURTHER
 
ADVICE FROM COUNCIL WILL BE REQUIRED.
 

5. COUNCIL WILL NOT BE RESPONSIBLE IF VEHICLES 
CAN	 NOT TRAVERSE THE DESI(jH ACCESS WHERE
 

ABOVE GutDELIMES ARE NO r TAKEN INTO ACCOUNT.
 CONCRETE FOOTPATH LOCATION AT HIGH & LOW LEVEL CROSSINGS 
6. REFER TO HOTE 4 FOR SUPERElEVATED ROADS, 

\)t."\c...0L-A~ c..Ro~'1-jC. ~IC.. \\ \C-\\ t \"'O\NLE\)a.. Ac.e. e:ssHawkesbury City Council 

SCALE : NTS	 DRAWING No. : <;:D bO 

' SEE 

SEE 
\ 

1!2ill 
1. DEPTH Of 

LEVEL 

3. THE 

THE 
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-, -,-, 
w o 0 

E 

-, 
oI 

,q 

ELEVATION 

-, 
o ""? 

o 

. . . . . _. '::c~~Ei<" [ 
, • 1 ~SA,a;,.~n' ° 0 0, •• ' " .:. • ',' :.. .... /'1IL...LJ~U' '. " '/., It' 

\ . ".. " . .,. '.' 
... , ~7 so: " Sf- > so: '\7 so: " X '7 'x '7' . 

-, 
w 

~T o 
Lf) 

~I~,..... E 

OUWWY JOINTS (OJ) TO E£ TOel. 

PLAN " 

F(BlED OR IIAY BE SAWN JOINTS 
AS PER CYO..EWAYS. TO E£ 10mm 
IN DEPTH FOO FOOTPATHS, 

EQQIEAlli. 

III 
NMiERE OJ ARE REQUIRED 

TO PRO.£.CT FR<II S£R~CE 
PIT 9JRROUNDS L~GlruDlNA1.l y 
mE NEXT TRANSVERSE J:lNT 
~AlL BE AN DPANSIOO JOINT 
AS SHOWN IRRESPEcn~ Cf - WiERE POSSIBlE AWD SERVICE 

loJ 
OJ ( 

..,. 

mE ABO\{ DETAILS. 

Hawkesbury City Council 

~b 

-, -, 
w 0 

~UtluKAl 

ELEVATlON 
. S. '?1"\-fV€\S 

t '*- I *-

\d 

......-........
 
. '"Z..s-....._ Cov~ 

? .., ~I 
i:;j 0 W 

n~-o E 

0 
~T 

Ll) 

OUIlWY JONTS (OJ) 1b &~ 
SAW CUTS m.........OEEf'. 

_~t...l..-~'b'll4-. 

PROVIDE 2 COlla-! lURf 
STRIPS EImER SlO£ FlU~
 
WITH FOOTPAnt/CYQ.£WAY __
 
U.N.O. 

31 -, 
0 

ELAti 
SHARED CYCLEWAY/PATHWAY

1S(LA11ON JOINT (IJ), (FW. DEP~ 
, 

_. I OJ .., 

10rnm Me< B1TUWlNWS MATERIAL' 

iJljJl 
!oJ 
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