WATER MANAGEMENT POLICY
Kogarah Council
AUGUST 2006

PART I
POLICY PROVISIONS
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This Policy provides detailed information in relation to on-site water
management, and in particular stormwater related issues and their
interface with the other water cycle and environmental issues.
This document adopts the Water Sensitive Urban Design (WSUD)
approach to managing water cycle in the urban environment of the
Kogarah Local Government Area (LGA). The objective of WSUD is to
maintain or to replicate (as practically as possible) the predevelopment water cycle of the development site. This is primarily
undertaken through the use of design techniques and implementing
measures that manage the impact of increasing impervious areas in a
sustainable way.
Urban development increases the area of impervious surfaces such as
roofs, footpaths and other paved areas, which causes significant
alteration to the site’s hydrological cycle. Impervious surfaces act to
reduce the quantity of rainwater that can infiltrate to the soil, thereby
causing most rainfall to become runoff. This change results in increasing
peak flow rates during extreme events and increasing pollutant loads in
stormwater runoff. In order to manage the potential impact of
increasing impervious areas due to urban development, the following
principles are embedded in this document:
•

Protect and enhance
developments.

•

Protect the water quality draining from urban developments.

•

Reduce peak flows from urban developments by local detention
measures and minimising impervious areas.

•

Minimise the drainage infrastructure cost of development.

natural

water

systems

within

urban

These principles collectively call for an enhanced or more considered
approach to the integration of land and water planning at all levels of
the urban development process. In this context, Kogarah Council
strongly encourages that the landscaped and stormwater
management plans be developed in an integrated manner.
To provide guidance to residents, professionals, developers and council
staff regarding the selection, sizing and assessment of management
measures to achieve the set water cycle objectives and performance
criteria.
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This policy is applicable to all development types requiring Council
approval, including in some cases complying development, within the
Kogarah LGA including residential, commercial and industrial
developments. It is applicable to both private and public land.
Depending on the characteristics of the proposed development this
policy may apply to the whole site or to the proposed development
only: refer to the following table.
Proposed development

Requirements

Development that is
identified as “exempt”
development (refer to
Chapter 3 for the exempt
development provisions)

Comply with the exempt development
requirements for the specified development.
Note: Development is not “exempt” development if it
will result in more than 70% of the site being covered
with impervious surfaces.

Development that is
identified as “complying”
development (refer to
Chapter 4 for the
complying development
provisions)

If the development will result in more than
50% of the site being covered with
impervious surfaces, appropriate stormwater
management is to be implemented in
accordance with Council’s Water
Management Policy

Where the proposed
development is ≤50m2
and the total impervious
area of the site are <70%

The provisions of Council’s Water Management
Policy apply to the development only.

Where the proposed
development is >50m2

The provisions of Council’s Water
Management Policy applies to the whole
site

Where development is
≤50m2 and the total
impervious areas of the
site ≥ 70%

The provisions of Council’s Water
Management Policy applies to the whole
site

Large developments
involving site areas in
excess of 3000m2 or more
than 5 pre-development
single allotments

Council’s Water Management Policy
applies, however Council will require more
detailed analysis and assessment. The
methodology and assessment approach for
such developments should be discussed
with Council staff prior to lodgement of the
Development Application.
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When this policy applies to the proposed development only, the
stormwater generated by the proposed development will have to be
connected to a 2.5 KL rainwater tank. The rainwater tank will detain
the stormwater generated by the development and will contribute
towards in improving the water quality of the stormwater collected. If a
rainwater tank is requested by Basix then the Basix rainwater tank
volume can be discounted from the 2.5 KL tank. For example, if BASIX
requires the provision of a 2.5KL rainwater tank, then the requirement to
provide an additional 2.5KL rainwater tank is not applicable.
Large significant developments involving site areas in excess of 3000 m2
or more than 5 pre-development single allotments will require more
detailed analysis and assessment than what is provided in this
document. For such developments, the use of detailed water quantity
and quality models dealing with drainage, flooding, water quality
control and water balance issues will be required to facilitate
appropriate assessment of the proposal’s impact and to demonstrate
the accomplishment of water cycle objectives sought by this
document. The methodology and assessment approach should be
discussed with Council staff before lodgement of the DA.

!12
Implementing the requirements of this document would help achieving
the following water cycle objectives:
•

Reduce flooding and drainage impacts within and downstream of
the development site.

•

Reduce pollutant loads exported to the waterways via the
stormwater system.

•

Conserve water and reduce mains water consumption.

"

( )3

This Development Control Plan and associated technical guidelines
have been developed to be compatible with the Building Sustainability
Index (BASIX) developed by the Department of Infrastructure, Planning
and Natural Resources (DIPNR). BASIX applies to all new residential
development for which development consent is required or for which a
Complying Development Certificate is required. BASIX is a user-friendly
computer based assessment tool which assesses the sustainability of a
proposed development in terms of water, energy and waste.
Applicants can access BASIX at the State Government administered
iPlan website, using the addresses *** 1 % *
or
***
*
.
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Objectives:
•

To reduce the development’s contribution to the flood risk at the
development site and downstream areas.

•

To reduce the potential impact of runoff from the development on
downstream properties and stormwater infrastructure.

Performance criteria:
•

Reduce post-development peak flow for the 100 year ARI to predevelopment levels.

•

Properties, authorised to be developed within flood affected areas
are developed so that the flood risk in regard to property damage
and personal safety is reduced.

•

Stormwater is managed on-site so as to reduce the risk of adversely
impacting on property and personal safety.

•

Runoff from the development site is discharged without adverse
impact to downstream properties and stormwater infrastructure

Design solutions:
Relevant management measures and their design guidelines to
achieve the above objectives and performance criteria are described
in detail in the design practice note of Site Drainage and Flood
Management. The following is a summary of these measures:
•

Provision of detention storage equal to or greater than the specified
Site Storage Requirements (SSR). Rainwater tank installed to meet
BASIX water conservation requirements will be given credit for SSR
purpose.

•

Site peak discharge during the 100 year ARI storm is equal to or less
than the specified Permissible Site Discharge (PSD).

•

Floor levels, carparks, driveways and basements are designed to
meet the set guidelines.

•

Drainage easements servicing stormwater pipes and/or overland
runoff from catchments upstream of the development site are
managed according to the guidelines presented in the design
practice note of Site Drainage and Flood Management.

•

Discharge of stormwater runoff from the development site is
according to the guidelines presented in the design practice note
of Site Drainage and Flood Management regarding direct
discharge to kerb, discharge to a Council owned stormwater
conduit, discharge to natural areas, discharge through private
property and discharge within the development site.
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Objectives:
•

To reduce pollutants in runoff from the development site.

•

To contribute towards achieving the water quality objectives of the
receiving waters as stated in the interim water quality objectives for
the Georges River catchment. These objectives include:
Maintaining or improving the ecological condition of water
bodies and their riparian zones over the long term.
Improve aesthetic qualities of waters.
Maintaining or improving water quality for activities such as
boating and wading, where there is a low probability of water
being swallowed.
Maintaining or improving water quality for activities such as
swimming, in which there is a high probability of water being
swallowed.
Protecting water quality for safe consumption of foods taken
from natural water bodies.

Performance criteria:
•

Total Suspended Solids (TSS) yearly average concentration in runoff
from developed sites shall not exceed 34 mg/L.

•

Total Nitrogen (TN) yearly average concentration in runoff from
developed sites shall not exceed 2 mg/L.

•

Total Phosphorus (TP) yearly average concentration in runoff from
developed sites shall not exceed 200 µg/L.

•

90% of gross pollutant loads (litter and heavy sediments), oil and
grease are retained on site.

Design solutions:
A variety of management measures can be implemented to achieve
the above objectives and performance criteria such as:
•

Rainwater and stormwater tanks.

•

Porous paving.

•

Bioretention systems

•

Infiltration devices

Design guidance for the above management measures is provided in
their relevant Practice Notes in Part III of this document.
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Objectives:
•

To make more efficient use of water

•

To reduce mains water consumption

Performance criteria:
•

All new residential developments must meet the water demand
reduction targets outlined in BASIX for residential developments

•

All new commercial and industrial developments should
incorporate water efficiency measures, and where possible should
aim to harvest and reuse rainwater.

Design solutions
A variety of management measures can be implemented to achieve
the above objectives and performance criteria such as:
•

Rainwater and stormwater tanks.

•

AAA rated fixtures and appliances.

•

Use of recycled water (treated wastewater or stormwater) for nonpotable purposes such as irrigation and washdown.
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A stormwater concept plan is required to support the Development
Application for the proposed development. The objective of the
stormwater concept plan is to identify the site’s drainage constraints
and to demonstrate that the proposed on-site stormwater
management system can be integrated into the proposed site layout.
For development involving site areas less then 3000m2, a tool is
available on Council’s Website. This tool will automatically generate a
Stormwater Management Report for the site. The report will indicate the
On Site Detention Storage requirements (if applicable) and will suggest
appropriate Water Quality Treatment Device (if applicable) for the site.
The Stormwater Management Report generated from the Council
website will need to be attached to the Stormwater Concept Plan .
The stormwater concept plan shall include:
•

The survey plan prepared by a registered surveyor included in the
DA showing boundaries, existing main features (buildings and
vegetation), contours and spot levels.

•

The Stormwater Management Report generated at Kogarah
Council Website

•

A proposed layout of the site including location of all buildings and
landscaped areas, identifying pervious and impervious areas as
well as flow paths and the location of the proposed on-site
stormwater management measures identified by the Water
Management Report.

•

If the site is (whole or partly) potentially affected by local overland
flooding, locations of flowpaths and floodways,calculations of the
maximum 100 year ARI flow rate and flood levels for flowpaths and
floodways. Where flood studies have been conducted, Council can
provide some information.

•

Method of draining the site including the location of the connection
to Council’s stormwater system if applicable. Discharge to natural
areas such as bushland and waterways should also be identified.

•

Any existing or proposed council or private drainage easements or
stormwater infrastructure within or adjoining the site.
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A stormwater detail plan is required to support the application for a
Construction Certificate for the proposed development. The objective
is to finalise the design of all components of the proposed on-site
stormwater management system, provide a set of plans and details for
construction purposes and document the maintenance procedures
necessary to ensure the long-term effectiveness of the proposed
measures. The detailed stormwater plan shall include
•

Any required additional calculations to support any variation to the
approved concept design or detailed component design.

•

Design plans and details that show:

•

2

Location and layout of all buildings, driveways, impervious and
landscaped surfaces.

2

Location and extent (including cross sections) of storages,
management measures and discharge control devices.

2

Hydrologic and hydraulic calculations for sizing of management
measures and estimating flow rates/velocities leaving the site
post development.

2

Catchments draining to proposed management measures.

2

Maximum water surface levels and surcharge paths.

2

Internal drainage system including location of downpipes,
surface channels, kerbs, pits, pipes and sub-surface drainage.

2

Invert and surface levels of pits, pipe gradients and finished
surface levels of paved and landscaped areas.

2

Final design levels and system layout

2

Location, extent and finished levels of floodway/flowpath.
Information relating to overflow paths shall include contours of
the land within which the overflow path will be located, the
capacity of the overflow paths, details of ground cover (such as
grass) and details of overland flow from other properties (if
applicable).

2

Fencing location and type.

A design spreadsheet is available on Council’s Website
*
<*** '
> that will need to be completed
and attached to the Stormwater Detail Plan.
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•

Details of the connection to Council’s drainage system including
the location and levels of the point of connection (kerb, public or
private pipe/pit or to a natural area).

•

When the proposed development is located in a flood affected
area, or discharge into a stormwater pipe, channel, or natural water
body, pipe hydraulic gradeline analysis should be provided and
recognise the effect of downstream controls. The 1 in 100 year ARI
levels of the external system are to be used for this purpose.

•

Location of drainage easements within or nearby the development
site including any stormwater infrastructure details.

•

Maintenance schedule outlining what maintenance works are
required for the on-site stormwater management system, how and
when these works will be done and who will be carrying out these
maintenance works.

•

Full details for the preparation of drainage designs are available in
council’s civil design manual.

6
Construction
Council owned water cycle infrastructure or infrastructure that will
revert to Council ownership must be constructed by Council or a
contractor approved by the NSW Department of Public Works. It is not
acceptable that these works be undertaken by the same contractor
who carries out the proposed development’s works without prior written
approval from Council.
Inspections on private property
•

The developer is required to allow the accredited certifier
adequate access during the construction of the on-site stormwater
management system and prior to filling to check the general
locations and size of pipes and any hidden elements of the system.

•

Connection to Council’s pipelines and underground infrastructure
shall be inspected by a Council inspector.

•

Works for Council owned infrastructure or infrastructure that will
revert to Council ownership shall be inspected by a Council
inspector prior to pipe backfilling and following surface restoration.

•

Final inspection shall be carried out by the accredit certifier prior to
issuing the Compliance Certificate and shall include checking that:
2

Pits and pipes are clean and are free draining
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2

Orifices are secure and correctly sized and located.

2

All design details are according to plan

2

Any required warning signs are installed with the correct
information.

Inspections on public road
Most developments require a drainage connection to a Council gutter
or stormwater pipe located in an adjoining public road. Consequently,
most development involves the carrying out of excavation or other
work within the footway or carriage way of a public road (road
reserve).
Work must not be carried out in a public road unless consent has been
granted by the Council (or other relevant roads authority such as the
Roads and Traffic Authority) under the Roads Act 1993. A person
wishing to undertake such work must:
a) obtain a Road Opening Permit from the Roads Authority, usually
Council, for routine works such as connection to a kerb and gutter
across a nature strip for a single domestic drainage connection, or
b) make special application to Council to obtain stamped approval
plans issued by Council for more involved works such as extension to or
creation of new piped street drainage systems.
c) Regardless of the controls set out in this section, any overriding
requirements of the Roads Authority shall be met in accordance with
the Roads Act 1993.
Note 1: In accordance with the Roads Act 1993, Approval must be obtained
from the Roads Authority in relation to the work proposed
Note 2: Private accredited certifiers do not have authority to grant consent
under the Roads Act 1993.
Note 3: Approval for carrying out works in a public road or footway is granted
separately to development consent or a complying development certificate.

Most Development will require a Damage Deposit (Bond) to be paid
to ensure the reinstatement and protection of Councils assets.
Final inspection of the footway, footpath and kerb will be carried out by
Council inspector prior to release of holding (damage) deposit.
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Works-as-executed drawings
Works-as-executed drawings are required for the system to
demonstrate storage capacities and finished and invert levels of the
constructed system. Where the built system varies significantly from the
approved design plans, a suitably qualified engineer shall certify that
the constructed system satisfies Council requirements in this document
and shall submit all supporting calculations leading to this assertion.
Compliance Certificate
A Certificate of Stormwater Compliance shall be prepared and
certified by the original design consultant in conjunction with the worksas-executed drawings and the final inspection prior to refund of any
security deposits. The Compliance Certificate shall include:
•

Certification that the built management measures will function in
accordance with the approved design.

•

Identification of any variation from the approved design and their
impact on performance.

•

Certification that these variations will not impair the performance of
the built management measures or alternatively provide details of
the remedial works required to make the system function according
to the required design standard.

A standard Certificate of Stormwater Compliance is shown in Appendix
C.
Standard not met
Where Council standards outlined in this document have not been
met, the unsatisfactory components of the system shall be removed
and reconstructed. Council officers will not approve a variation from
the approved plan unless the amendments have been shown on a
plan submitted to Council and a suitably qualified hydraulic engineer
has certified that the amended system satisfies the requirements of
Council as outlined in this document and submit all calculations and
information that lead to this assertion.
Creation of Restriction on Use of the land and Positive Covenant
To ensure that the on-site stormwater management system is not
altered during the life of the development, a Restriction on Use of the
land is created. This prevents owners making changes to any of the site
drainage components which would alter the way the on-site facilities
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work, without the permission of their local council. To ensure that the
on-site stormwater management system is adequately maintained, a
Positive Covenant is registered on the title of the property which places
the responsibility for this maintenance on the owner of the land. By
registering the covenant and restriction on the property title, the
obligations can be transferred to future owners. The Positive Covenant
will be stated to benefit Kogarah Council.
A sketch plan showing the location of the different components of the
on-site stormwater management system and a copy of the
maintenance schedule must be included as attachments to the
Positive Covenant. This will ensure future owners are aware of their
maintenance obligation.
For existing lots, the Positive Covenant and Restriction on Use shall be
registered on the title of Torrens Title land. For newly created lots the
covenant and restriction on use shall be imposed under Section 88B of
the Conveyancing Act, 1919.
The creation of a Restriction on Use of the land and Positive Covenant
over the on-site stormwater management system and registering it with
the Land Titles Office shall be undertaken prior to the issue of
Occupation Certificate for the site. It should also be noted that only in
exceptional circumstances Council shall permit deferral of the
construction of the on-site stormwater management systems.

Standard terms and conditions to be applied in Restrictions on Use of
Land and or Positive Covenants in relation to on-site stormwater
management systems are presented in Appendix D.
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Standards Australia International, AS/NZS 3500. 3.2:1998 - National
Plumbing and Drainage – Stormwater Drainage - Acceptable Solutions
Institution of Engineers Australia, Australian Rainfall and Runoff, 1997
NSW Department of Housing Managing Urban Stormwater: Soils and
Construction, 1998
Department of Infrastructure, Planning and BASIX Natural Resources
(DIPNR), iPlan - www.iplan.nsw.gov.au. www.basix.nsw.gov.au
New South Wales Government, Floodplain Development Manual, 2005
New South Wales
Ryde City Council, DCP No. 41: Stormwater Management 2001
Western Sydney Regional Organisation of Councils (WSROC), Upper
Parramatta River Catchment Trust (UPRCT), & Sydney Coastal Council’s
Group (SCCG), Water Sensitive Planning Guide for the Sydney Region,
2003
Willoughby City Council, Draft DCP No. 35: Water Management, 2004
Upper Parramatta River Catchment Trust (UPRCT), On-site Stormwater
Detention Handbook 1999.
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A1: Stormwater Concept Plan (SCP)- Submission Checklist
This form is to be completed by the applicant and submitted to Council
together with the plans and necessary attachments at the
Development Application stage.
Project Address:________________________________________________
Project Applicant:_______________________________________________
Address:_________________________________________________________
Phone:_____________________________ Fax:_________________________

Signature:_________________

Date:_____________________________

Item to be provided and questions to be
answered
1. A survey plan prepared by a registered
surveyor included in the DA showing boundaries,
existing main features (buildings and vegetation),
contours and spot levels.
2. The Stormwater Management Report
generated at Kogarah Council Website
3. A proposed layout of the site including location
of all buildings and landscaped areas, identifying
pervious and impervious areas as well as flow
paths and the location of the proposed on-site
stormwater management measures identified by
the Water Management Report.
4. Is the site (whole or partly) potentially affected
by local overland flooding?
If yes, check that the relevant requirements in the
Water Management Policy- design practice note
of Site Drainage and Flood Management are
met.
5. Is the site drainage connected to the kerb and
gutter system?
6. Is the site draining to a Council drainage
system?
7. Is the site draining via a private easement?
If yes, ensure that affected property owners sign a
Water Management Policy –Part I
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Designer Council
Officer
Yes No Yes No

letter of agreement to the creation of the
easement and a plan showing its location and
width.
8. Is the site draining to a natural area?
9. Is the site draining to its backyard?
10. Is the site affected by a drainage easement or
Council owned infrastructure?
If yes, then apply relevant controls outlined in the
Water Management Policy -design practice note
of Site Drainage and Flood Management

A2: Stormwater Detail Plan (SDP)- Submission Checklist
This form is to be completed by the stormwater consultant and
submitted to Council together with the plans and necessary
attachments at the Construction Certificate stage:
Designer Council
Officer
Yes No Yes No

Item
1. A SCP been approved previously.
2. The SDP addresses all the relevant DA
approval conditions set by Council?
3. The SDP for the development shows the
proposed layout of the site and proposed
management measures as requested in
Section 3.2.
4. Does the design concept in the SDP vary
significantly from the design concept in the
SCP?
If yes, then adequate information and
calculations are to be provided to support the
new design concept.
5. Is the site (whole or partly) potentially affected
by local overland flooding?
If yes, check that the relevant requirements in
the design practice note of Site Drainage and
Flood Management are met.
6. The proposed management measures in the
SDP comply with their design guidelines as
indicated in their relevant design practice
notes.
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7. A maintenance schedule for the proposed onsite stormwater management measures has
been prepared.
8. Is the site drainage connected to the kerb and
gutter system?
If yes, ensure that the requirements outlined in
the design practice note of Site Drainage and
Flood Management are met and the design
detail of the connection is shown.
9. Is the site draining to a Council drainage
system?
If yes, ensure that the requirements outlined in
the design practice note of Site Drainage and
Flood Management are met and the design
detail of the connection is shown.
10. Is the site draining to a natural area?
If yes, ensure that the requirements outlined in
the design practice note of Site Drainage and
Flood Management are met and the design
details of permanent erosion control measures
are shown.
11. Is the site draining via a private easement
If yes, ensure that the requirements outlined in
the design practice note of Site Drainage and
Flood Management are met and that a
conforming easement is registered with the
Land Titles Office.
12. Is the site draining to its backyard?
If yes, ensure that the requirements outlined in
the design practice note of Site Drainage and
Flood Management are met and the relevant
design details are shown.
13. Is the site affected by a drainage easement or
Council owned infrastructure?
If yes, then relevant controls and required
design details outlined in the design practice
note of Site Drainage and Flood Management
shall be shown on the SDP.

Water Management Policy –Part I

19

A4: Inspection and Certification Checklist
This form is to be completed by the stormwater consultant and
submitted to Council together with the plans and necessary
attachments prior to the issuing of Occupation Certificate for the site
and refund of any security deposits:
Designer Council
Officer
Yes No Yes No

Item
1. Have the underground parts of the on-site
stormwater management system been
inspected by the designer before filling?
2. Did the designer of the on-site stormwater
management system undertake the final
inspection of the system according to Section
3.3 of this document?
3. Did a registered surveyor prepare works-asexecuted drawings for the on-site stormwater
management system?
4. Did a registered surveyor verify that the
location of the pipe is within the proposed
easement (if applicable)?
5. Did the designer of the on-site stormwater
management system complete and sign the
compliance certificate as required in Section
3.3 of this document?
6. Did the applicant create Restriction on Use of
the land and Positive Covenant for the site
and register it with the Land Titles Office.
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Conditions to be complied with prior to Construction Certificate
1. A Stormwater Detail Plan and supporting information of the
proposed on-site stormwater management system including any
measures to control quality and quantity of the stormwater runoff
discharged from the site are to be submitted with the Construction
Certificate application. The required details in this Plan and the
relevant checklist are presented in Council’s Water Management
Policy.
The design parameters and the general concept of the proposed
on-site stormwater management system are to be the same as
documented in the approved Stormwater Concept Plan for the
proposed development. Any variation to the approved concept
design is required to be justified and supported by appropriate
details, calculations and information to allow proper assessment of
the revised concept design.
2. The overland runoff path from the upstream catchment is to be
properly documented in the Stormwater Detail Plan in terms of
location, surface type and finished ground levels. The design details
of the overland runoff path shall be the same as shown in the
Stormwater Concept Plan approved by Council. Any variation to
the approved design details is required to be justified and supported
by appropriate details, calculations and information to allow proper
assessment of the revised design.
3. Habitable and garage floor levels shall be a minimum as shown in
the Stormwater Concept Plan approved by Council.
4. A Maintenance Schedule for the proposed on-site stormwater
management measures is to be prepared and submitted with the
Construction Certificate application. The Maintenance Schedule
shall outline the required maintenance works, how and when these
will be done and who will be carrying out these maintenance works.
5. A drainage easement X metres wide is to be granted in favour of
Council over the existing Council-owned line of pipes across the
property prior to the issue of the Occupation Certificate. The
pipelines shall be centrally aligned within the easements. The
alignment of such easements shall be in accordance with detailed
engineering plans prepared and approved by Council or an
accredited certifier. All costs including surveying and legal costs are
to be borne by the applicant.
6. A drainage easement X meters wide in favour of the development
site lot shall be obtained and registered at the Land Titles Office
prior to the issue of the Construction Certificate over the specified
Water Management Policy –Part I
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downstream property/ies traversed by the gravity drainage line
connecting to Council’s drainage system. The cost of creating and
registering the easement will be borne by the applicant.
7. Details of the proposed method of stormwater discharge from the
property shall be prepared by a suitably qualified hydraulic
engineer in accordance with Council’s Water Management Policy,
and submitted to and approved by the Council or an accredited
certifier prior to the release of the Construction Certificate.
8. A (specify volume) m3 rainwater tank for rainwater storage and
reuse is to be provided in accordance with the Stormwater
Concept Plan and associated Design Assessment Report. The
overflow from the tank is to be directed to the site drainage system.
The mains top-up system is to be installed according to Sydney
Water’s guidelines entitled Guidelines for rainwater tank on
residential properties: Plumbing Requirements April 2003 and its
amendment November 2003.
9. A (specify volume) m3 detention/retention storage for flood
control/water quality control is to be provided in accordance with
the Stormwater Concept Plan and associated Design Assessment
Report. The overflow is to be directed to the site drainage system.
Conditions to be complied with prior to Occupation Certificate
10. A Stormwater Compliance Certificate is to be obtained for the
constructed on-site stormwater management systems in conjunction
with the works-as-executed drawings and the final inspection. This
Certificate is to be signed by an accredited hydraulic engineer
(preferably be the original design consultant) and submitted to the
Principal Certifying Authority prior to the issue of the Occupation
Certificate. Copy of the standard Stormwater Compliance
Certificate is shown in Council’s Water Management Policy.
If the proposed works involve Council owned stormwater
infrastructure (or infrastructure to be owned by Council), then the
applicant should organise inspection with Council and pay Council
the appropriate inspection fee. Inspection is to be carried out at the
following specified stages:
•

Prior to backfilling of pipelines trenches.

•

Prior to backfilling of drainage connection to pipeline or
channels.

•

Prior to casting pits and other concrete structures including
kerb and gutter, aprons, pathways, vehicular crossings, dish
crossings and pathway steps.
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11. For flood affected properties, a registered surveyor shall verify the
levels of the design overland runoff path and finished floor levels to
AHD and according the approved plans.
12. Every rainwater tank outlet must be labelled ‘RAINWATER’ on a
permanent sign according to AS1319.
13. All on-site stormwater storages that experience permanent or
temporary ponding shall be indicated on the site by fixing a marker
plate.
14. A Restriction on Use of the land and Positive Covenant shall be
created and registered on the title of the property which places the
responsibility for the maintenance of the on-site stormwater
management system on the owner of the land. The terms of the
instrument are to be generally in accordance with the Council’s
standard terms and conditions for Restriction on Use of the land and
Positive Covenant shown in Council’s Water Management Policy.
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Certificate of Stormwater Compliance
On-site Stormwater Management System in Kogarah Council

Job
Address:_____________________________________________________________
DA/CC
No.:______________________________________________________________
Project:______________________________________________________________
Designed
by:______________________________________________________________
Certified by:___________________________
Qualifications:_______________________
Address and
telephone:______________________________________________________
1. Works constructed in accordance with design (delete if not
applicable)
I___________________________ of
_______________________________________ am a Chartered Professional
Civil Engineer, competent in the field of stormwater management
design have inspected the above on-site stormwater management
system, examined the Works-as-Executed plans prepared by
________________________dated______________ and certify that the works
have been constructed in accordance with the approved design
details for the above project.
Signature:___________________________ Date:_________________________
2. Works constructed in accordance with design (delete if not
applicable)
I___________________________ of
_______________________________________ am a Chartered Professional
Civil Engineer, competent in the field of stormwater management
design have inspected the above on-site stormwater management
system, examined the Works-as-Executed plans prepared by
________________________dated______________ and certify that the works
have been constructed in accordance with the approved design
details for the above project, except for the variations listed below
which do not affect the performance of the system, subject to
satisfactory maintenance.
Water Management Policy –Part I
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Variations:
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
___________________________
Signature:___________________________ Date:_________________________
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Restrictions on Use of Land for On-site Stormwater Management
Systems
1. The registered proprietor shall not make or permit or suffer the making of
any alterations to any on-site stormwater management system which is, or
shall be, constructed on the lot(s) burdened without the prior consent in
writing of Kogarah Council. The expression “on-site stormwater
management system” shall include all ancillary gutters, pipes, drains,
walls, kerbs, pits, grates, tanks, chambers, basins and surfaces designed to
manage stormwater quantity or quality including the temporary detention
or permanent retention of stormwater storages. Any on-site stormwater
management system constructed on the lot(s) burdened is hereafter
referred to as “the system”.
Name of Authority having the power to release, vary or modify the
Restriction referred to is Kogarah Council.
2. The registered proprietor shall not erect or suffer the erection of any
dwelling house or other structure on the lot(s) hereby burdened unless the
registered proprietor has first constructed or has made provision for the
construction of an on site stormwater management system on the said
lot(s), in accordance with the design, construction and/or provision
requirements of Kogarah Council and to the satisfaction of Kogarah
Council. The expression “on-site stormwater management system” shall
include all ancillary gutters, pipes, drains, walls, kerbs, pits, grates, tanks,
chambers, basins and surfaces designed to manage stormwater quantity
or quality including the temporary detention or permanent retention of
stormwater storages.
Note: Clause 2 is only necessary when construction of the on-site
stormwater management system is being deferred, which will only be
permitted by Council in exceptional circumstances.

Positive Covenants
1. The registered proprietor of the lot(s) hereby burdened will in respect of
the system:
a) keep the system clean and free from silt, rubbish and debris
b) maintain and repair at the sole expense of the registered proprietors
the whole of the system so that if functions in a safe and efficient
manner
c) permit the Council or its authorised agents from time to time and upon
giving reasonable notice (but at any time and without notice in the
case of an emergency) to enter and inspect the land for the
compliance with the requirements of this covenant
d) comply with the terms of any written notice issued by the Council in
respect of the requirements of this covenant within the time stated in
the notice.
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2. Pursuant to Section 88F(3) of the Conveyancing Act 1919 the Council shall
have the following additional powers:
a) in the event that the registered proprietor fails to comply with the terms
of any written notice issued by the Council as set out above the
Council or its authorised agents may enter the land with all necessary
materials and equipment and carry out any work which the Council in
its discretion considers reasonable to comply with the said notice
referred to in part 1(d) above
b) the Council may recover from the registered proprietor in a Court of
competent jurisdiction:
i. any expense reasonably incurred by it in exercising its powers
under subparagraph (i) hereof. Such expense shall include
reasonable wages for the Council’s employees engaged in
effecting the work referred to in (i) above, supervising and
administering the said work together with costs, reasonably
estimated by the Council, for the use of materials, machinery, tools
and equipment in conjunction with the said work.
ii. legal costs on an indemnity basis for issue of the said notices and
recovery of the said costs and expenses together with the costs
and expenses of registration of a covenant charge pursuant to
section 88F of the Act or providing any certificate required
pursuant to section 88G of the Act or obtaining any injunction
pursuant to section 88H of the Act.
Name of Authority having the power to release vary or modify the Positive
Covent referred to is Kogarah Council.
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The percentage of impervious areas on your site provides a measure of
the extent to which the site will be covered by impermeable surfaces
following completion of the proposed development.
Impermeable surfaces are surfaces that do not allow natural infiltration
of rainfall to the underlying soil, thereby increasing the volume and
peak flow rate of surface runoff.
Examples of impermeable surfaces include roofs, roads and conventional
(non-porous) paved surfaces.
To calculate the % impervious areas of your site, follow these simple
steps.

1
The impermeable site area is the total area of impermeable surfaces
within the site following completion of the development. It is calculated
by adding up the area (in square metres) for each different type of
ground surface that does not allow natural infiltration of rainwater. As
some types of surfaces are only partially impermeable, it is necessary to
multiply the area of the surface with an appropriate ‘impermeability
factor’, as indicated below.
Surface type

Material

Impermeability
factor (1)

Roof surfaces

Metal, tile, slate and
other impermeable
materials
‘Green roofs’
Concrete/ paving (nonporous)
Gravel
Porous paving
Grid pavers

1.00

Ground surfaces

Decks

Swimming pools(2)

Concrete/ paving (nonporous)
Timber (over natural
soil)
All types

0.50
1.00
0.75
0.50
0.20
1.00
0.50
0.50

(1) These factors have been derived by judgement, and by considering a similar table in
Appendix D-4 of the Maryland Stormwater Design Manual (2000 Edition), Maryland
Department of the Environment USA.
(2) Overflows from swimming pools are assumed to be directed to sewer, not to stormwater.

The total site area corresponds to the allotment area, as shown on the
registered plan for the site.

#

0

The percentage of impervious areas on your site is equal to the
impermeable site area expressed as a proportion of the total site area.
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Worked example
It is proposed to erect a detached dwelling-house (200 square metres
site coverage) on a 550 square metre allotment. Associated with the
dwelling will be paths, deck, driveway and a swimming pool. Each of
these ground surfaces is shown in the following table.
Surface
Area
Imperm.
Impermeable
type
factor
area
(col. 2)
(col. 3)
(col. 2 x col. 3)
Roof
Driveway
(concrete)
Deck (timber)
over soil
Swimming
pool
Paths (grid
pavers)
Impermeable
site area

200 m2
70 m2

1.00
1.00

200 m2
70 m2

40 m2

0.50

20 m2

60 m2

0.50

30 m2

50 m2

0.20

10m2

Total

330 m2

Area
The impermeable area for roofs, driveways and other surface types is
calculated by multiplying their area (column 2) with the appropriate
impermeability factor (column 3).
These amounts are then added together, giving a total impermeable
site area of 330 square metres.
The percentage of impervious areas on your site is then obtained by
dividing the impermeable site area (330 square metres) by the total site
area (550 square metres): 330 m2 /550 m2 = 0.6 (or 60% expressed as a
percentage).
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WATER MANAGEMENT POLICY
Kogarah Council
AUGUST 2006

SITE DRAINAGE AND FLOOD
MANAGEMENT
Practice Note # 1
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This Practice Note provides design and technical guidelines in relation
to drainage and flood management on the development site. In
particular, it covers the following issues:
•

Developments in flood-affected areas and adjacent to open
drainage systems.

•

On-site detention systems.

•

Drainage easements.

•

Discharge of stormwater runoff from the development site covering:
2

Discharge to the kerb

2

Discharge to a Council owned stormwater system

2

Discharge to natural areas

2

Discharge through private property

2

Discharge through charged system

2

Discharge through absorption system

2

Discharge through a pumped system

The enclosing of open watercourses, the piping, channelisation,
widening, straightening and/or relocation of streams, the construction
of permanent structures over watercourses and online basins/structures
are strongly discouraged. Applications, which propose such actions,
must have the necessary approval of the Department of Infrastructure,
Planning and Natural Resources (DIPNR) and are unlikely to receive
support.
DIPNR has an approval role under the Rivers and Foreshores
Improvement Act ( 1948) (R&FI Act) and the Water Management Act
2000, that relates to the management of watercourses. A permit is
required under Part 3A of the R&FI Act to:
a) Excavate or remove material from the bank, shore or bed of any
stream, estuary or lake, or land that is not more than 40 metres from
the top of the bank or shore of protected waters (measured
horizontally).
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b) Do anything which obstructs or detrimentally affects river flow, or is
likely to do so.

Flood-affected areas are identified by Council through a flood plain
risk management study and normally are registered as such in S149
Certificates. Even if not associated with flood plain risk management
studies undertaken by Council, some properties are considered as
potentially flood-affected such as most properties adjacent to open
drains and properties in low areas affected by overland flow from the
upstream catchment.
If the subject property is located in a catchment, which Council has
already carried out a floodplain management plan, then the relevant
development controls should be implemented. If the subject property is
identified as flood-affected but without a floodplain management
plan for the catchment in which it is located, then the following
guidelines are applicable:
a) New developments are allowed in flood-affected areas provided
that they comply with the minimum acceptable risk levels in relation
to property damage and personal safety. These levels are defined
as follows:
i. Habitable floor levels have a minimum of 500 mm freeboard
above the 100 year ARI flood level.
ii. Garage levels are at or above the 100 year ARI flood level.
iii. Basements are protected up to and including the 100 year ARI
flood level.
iv. Driveways and carports shall not to be sited where the product
of velocity and depth of the overland flow exceeds 0.4 m2/s or
the flow depth is above 300 mm for the 100 year ARI flood.
b) Addition and alterations to existing buildings are allowed in floodaffected areas provided that they substantially reduce the flood risk
levels in relation to property damage and personal safety.
c) Flood Studies are to be undertaken by a suitably qualified
competent professional engineer and shall conform to the
principles set out in Australian Rainfall and Runoff and the NSW
Floodplain Development Manual. All hydrological and hydraulic
calculations undertaken to quantify the 100 year ARI peak flow and
derive the flood levels are to be submitted together with the
catchment map and any other data used in the calculations. The
study should conclude that any proposed works on the property
Water Management Policy –Practice Note # 1
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must not increase the quantity of flow through an adjoining
property, concentrate or redirect flow or otherwise aggravate
stormwater overland flow characteristics on adjoining properties.
d) Developments affected by flooding from main stream or channel
bank overflows shall address site evacuation, structural soundness of
affected buildings and other risk related issues as required in the
NSW Floodplain Development Manual 2005.
e) Overland flow paths/floodways within private properties shall be
designed to cater for the 100 year ARI flood and are to be kept free
of obstructions. Any alteration to existing surface levels for a
designated overland flow path/floodway is subject to written
Council approval. Overland flow paths/floodways that are located
outside the drainage easement for a Council pipe should have
easements or restrictions under the Conveyance Act created for
them.
f) The net cut and fill budget in a flood storage area shall be zero. This
has to be supported by a hydraulic assessment report
demonstrating that the proposed cut and fill would have negligible
impact on the flood regime and neighbouring properties.

!
New development and redevelopment proposals generally increase
the impervious surfaces within the property due to building bigger
houses plus more intensive urban use of the site such as for footpaths,
driveways and paved courtyards. These impervious surfaces act to
reduce the quantity of rainwater infiltration at point of interception with
the result that rainfall is converted into runoff, which increases peak
runoff rates and the consequent frequency of these peaks. This impact
can be mitigated by providing ‘detention storage’ that temporarily
stores stormwater before slowly releasing it in a controlled manner.
On-site stormwater detention (OSD) is an element incorporated into the
property drainage system, whereby discharge of stormwater during
large storm events is restricted by an outlet control that allows excess
stormwater runoff to be temporarily stored within the site. The provided
storage could be in the form of a holding tank (part of a rainwater
tank), oversized pipe or surface depression. This storage is called the
site storage requirement, while the stored runoff discharge into
downstream drainage system is called the permissible site discharge.
This discharge is estimated so that a development does not increase
the risk of flooding on downstream properties.
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OSD systems are best integrated into other adopted site stormwater
management measures such as rainwater tanks and bioretention
systems. Remaining additional storage requirements can be provided
separately, once integrated options are exhausted.

"

#

On-site stormwater detention will not be required when:
a) The Water Management Policy only applies to the proposed
development instead of the whole site (refer part I, section 1.2).
b) The discharge from the property does not pass through any
drainage structure before reaching the receiving bays. These
drainage structures include any pipe, culvert, lined channel or other
restrictive structure.
c) When the property is wholly within a flood-affected area as defined
in Section 3 of this document. For properties which are partly floodaffected by the 100 year design flood, the area of the floodway
and the area of the site discharging to the floodway would be
exempted from the provision of OSD.
d) The total coverage by impervious area is less than 50% of the site
area. The impervious area for the site should include roofs, paving
and driveways.
e) Single dwelling sites discharging to an absorption system, which is
sized to cater to the 100 year ARI design storm.

%

#

The OSD system shall be designed in accordance with the storagedischarge relationships presented in Figure 1 below that shows the Site
Storage Requirements (SSR) and the Permissible Site Discharge (PSD)
relevant to the site’s impervious area. The relationships in Figure 1 were
derived based on catchment investigation undertaken by Kogarah
Council.
Where possible, the drainage system shall be designed to direct runoff
from all the impervious area of the site to the OSD system. If this is not
feasible, then up to 20% of the impervious area of the site can bypass
the OSD system provided that all the roof runoff is directed to the OSD
and the PSD is modified according to the procedure below.
The modified SSR (m3/ha) is calculated as = SSR for the whole site / ((1 –
X/ total site area) where X is the area of the site bypassing the
detention facility.
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The new PSD is then calculated from Figure 1 against the modified SSR.
The total provided OSD volume should not be less than that originally
calculated for the whole site.
For more complex situations, more detailed modelling can be
undertaken using models such as DRAINS to demonstrate meeting the
required PSD for the site.

200

300

195

250

190

200

185

150

180

SSR m3/ha

PSD l/s/ha

Figure 1: Chart for Estimation of PSD and SSR
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Figure 1, SSR and PSD relationships depending on site’s
impervious area

/
a) An overland flow route is to be provided in the event that the OSD
device malfunctions. The overland flow route should be designed to
carry the flows for a 1 in 100 year ARI event, assuming that the outlet
to the OSD device is fully blocked.
b) All habitable floor levels adjacent to the OSD storage, or the
overland flowpath from the OSD storage, are to be a minimum of
300mm above the maximum design storage water surface level.
Non-habitable floor levels are to be a minimum of 150mm above
the maximum design storage water surface level.
c) Water surface level calculations and pipe hydraulic gradeline
analysis should recognise the effect of downstream controls. The 1 in
100 year ARI levels of the external system are to be used for this
purpose.
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d) The starting hydraulic gradeline level for connections, whether to
the underground drainage system or to the kerb and gutter, is the
top of the kerb and gutter at the discharge point to the street
drainage system. All active storage should be above this level.

a) Storage may be provided below ground in tanks or oversized pipes,
or above ground as a shallow pond on a driveway, landscaped
area, or combination of above and below ground storage.
b) The following design issues for below ground storage need to be
considered:
i. The storage facility must be designed to withstand all service
loads.
ii. A sediment sump and trash screen must be installed immediately
upstream of the outlet pipe. An area of 600mm x 600mm and
depressed 200mm below the invert level of the outlet pipe is
recommended. Sumps shall be provided with adequate
weepholes to drain out to the surrounding soil, and shall be
founded on a compacted granular base.
iii. The storage facility should be graded to drain completely using a
minimum slope of 1:140 towards the outlet. Unless used as part of
a rainwater tank, long-term ponding of water over the floor of
the basin is not acceptable.
iv. An inspection/access opening shall be provided above the
location of the outlet with dimensions at least 600 mm × 600 mm
or 600 mm diameter for storages up to 800 mm deep and 600
mm × 900 mm for deeper storages. There shall be no
impediments to the removal of debris through this opening.
Inspection shall be possible without residents or owners having to
remove heavy access covers.
v. When storages are not sufficiently deep to work in (i.e., less than
1.5 m deep), access shall be provided at intervals of
approximately 10 m to allow the system to be flushed to the
storage outlet. Adequate access shall be provided at the outlet.
vi.

Where the depth of the tank exceeds 1.2 m, a ladder shall be
installed.

vii. The storage facility should contain an overflow outlet, an
inspection/access grate (600mm x 600mm) over the outlet and if
the tank depth is more than 1.2m, step irons should be provided.
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viii. All below ground OSD tanks must be accessible for maintenance
purposes in accordance with the provisions for safe working
conditions in confined spaces.
c) The following design criteria for above ground storage need to be
considered:
In landscaped areas:
i. a desirable minimum slope for surfaces draining to an outlet be
1:60, and an absolute minimum slope be 1:100
ii. The desirable maximum depth of ponding under design
conditions is 300 mm. This can be increased to 1200mm provided
that side slopes of the basin are 1:6 or more or the provided
storage is fenced off.
iii. Required storage volumes in landscaping areas be increased by
20% to allow for vegetation growth, construction inaccuracies
and possible filling
iv. Subsoil drains be provided around outlets to prevent the ground
becoming saturated during prolonged wet weather
v. Where the storage is located in areas where frequent ponding
could cause maintenance problems or inconvenience, the first
15% of the storage required be in an area which can tolerate
frequent inundation, such as a paved outdoor entertainment
area, a small underground tank, a permanent water feature, or a
rockery.
vi. Storage facilities must not restrict pedestrian access from the
public road to buildings.
In driveway and car park storages:
i. Depths of ponding to not exceed 200 mm under design
conditions
ii. Transverse paving slopes within storages be not less than 1:140
iii. Where the storage is located in commonly used areas where
ponding would cause inconvenience, the first 15% of the storage
required be provided in an area or form which will not cause a
nuisance.
iv. Storage facilities must not restrict pedestrian access from the
public road to buildings.
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A floodway/overland flowpath maybe be provided to ensure the
runoff from outside the site, bypass the on-site detention storage. If
external flows enter the storage, it will take less time to fill, causing it to
surcharge more frequently than designed and creating a nuisance to
occupiers. External flows can be divided into two categories:
a) Overland flowpaths
These are drainage systems which collect relatively minor sheet
flows from upstream properties and convey them around the
storage or allow them to pass across the site without interference.
Examples include dish drains and grassed swales.
b) Floodways
These are surface drainage systems used to convey relatively major
concentrated surface or surcharge flows from an upstream
catchment around the storage. Examples are natural gullies or
surcharge paths for drainage lines.
%
This is the component of the detention system that controls the rate of
discharge for the storage facility. It should include the following:
a) Screens with the following characteristics be provided to cover
each orifice outlet:
i. For orifices up to 150 mm diameter, a fine aperture-expanded
metal mesh screen (BHP Maximesh Rh3030 or equivalent) with a
minimum area of 50 times the area of the orifice. For larger
diameter orifices, a coarser grid mesh with a minimum area of 20
times the orifice area may be used as an alternative.
ii. Steel screens be of stainless steel or hot-dipped galvanized.
iii. Where aperture-expanded mesh screens are employed, they be
positioned so that the oval-shaped holes are horizontal, with the
protruding lip angled upwards and facing downstream. A handle
may be fitted to ensure correct orientation and easy removal for
maintenance.
iv. Screens be located so that they are at least 1.5 times the orifice
diameter or 200 mm from the orifice plate, whichever is the
greater.
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v. Screens be placed no flatter than 45° to the horizontal in shallow
storages up to 600 mm deep. In deeper or more remote locations,
the minimum angle should be 60° to the horizontal.
b) Orifice plates machined to the required dimension from 3mm thick
stainless steel cast in the pit walls or permanently fixed in the pit so
that they cannot be easily removed.
c) A sediment collection sump is to be provided below the orifice
outlet of the stormwater detention system. This sump is to have a
minimum depth of 200mm below the invert of the orifice as shown in
Figure 2.

Figure 2 typical underground discharge control pit arrangement
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Figure 3 typical above ground discharge control pit arrangement
0
The following equations can be used to calculate the size of the outlet
pipe:
a) Orifice (submerged pipe outlet):
Qmax = A x Cd x √ 2 g h
where
A = orifice area
h =depth to centreline of Orifice
Cd = 0.61
b) Weir Outlet (Broad crested):
Qmax = 1.67 x Weir Length x (Flow depth over weir) ^1.5

' !

!

(

When a rainwater tank is used on the property and is connected to
supply toilet flushing and laundry demands,1/3 of the provided storage
volume can be used to offset the required volume for OSD (i.e SSR).
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a) Where an easement has not been registered over Council-owned
stormwater system, an easement to drain water, located centrally
over the pipe, shall be created in favour of Council and in the case
of stormwater systems belonging to another Authority the applicant
shall produce evidence of compliance with the requirements of
that Authority, prior to issue of Construction Certificate or Complying
Certificate.
b) Where an interallotment drainage easement must be created to
facilitate a development, it is the responsibility of the applicant to
negotiate with affected property owners to secure an easement. A
letter of agreement from the affected property owner(s) shall
support the Development Application to demonstrate to Council
that a suitable easement can be obtained. The Construction
Certificate cannot be issued until the easement has been prepared
by a registered surveyor and has been lodged with the Land Titles
Office for registration.
c) For Council-owned pipes and private or interallotment drainage
easements, the required width of an easement shall be according
to the table below:

Diameter, mm
150
175
200
250
300
350
375
400
450
525
600
750
900
1050

Easement width, m
1.9
2.0
2.1
2.3
2.4
2.5
2.6
2.7
2.9
3.0
3.3
3.8
4.2
4.7

The easement width is calculated based on a minimum cover of 0.5 m
for drainage pipes.
Note: For calculation of easement width for any other pipe diameter
and trench depth, use website calculator.
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Existing easements that do not comply with this minimum standard
may be required to be modified so as to comply with these minima.

*
a) Generally, building over drainage lines and or associated
easements is not permitted. Where the location of the common
drainage pipe conflicts with location of the proposed building, the
proponent may be allowed to relocate clear of the building. A
qualified practising Hydraulic Engineer engaged by the applicant
shall demonstrate through hydraulic analysis that the hydraulic
capacity of the system is maintained with the relocation.
b) Building of masonry walls over drainage easements is not permitted
as they make the maintenance works more complex and
expensive.
c) For industrial and commercial developments, Council may consider
building over the common private drainage pipe provided the
applicant can meet the following minima criteria:
i. Written approval of proposed encroachment of building onto
easement / pipe by all beneficiaries / owners of the common
line on the upstream side of the proposed encroachment
ii. All structural components of the building, plant or machinery and
fixtures are to be constructed so as not to impose any dead or
live loads on the drainage line and to permit excavation of the
line without affecting the structural stability of the building
iii. Access to the piped system shall be provided. For industrial
buildings, garages etc the concrete floor over the pipe shall be
provided with a construction joint along the line of the boundary
of the easement. For commercial and residential buildings the
applicant shall demonstrate to Council’s satisfaction that suitable
access for maintenance and/or replacement of the piped
system can be achieved.
iv. The drainage pipe located under the proposed building shall be
upgraded in size to cater for the the design event deemed
appropriate by the Council. Access pits to be provided at points
immediately upstream and downstream of the building on the
drainage line. Grated inlet pits to be 900mm x 600mm (or 900mm
x 900mm if deeper than 1200mm) internally to invert of drainage
line and constructed of reinforced concrete. Steps to be
provided if pit is over 900mm deep. (Precast concrete pits of
approved type may be used.)
v. A positive covenant under Section 88E of the Conveyancing Act
shall be registered on title under the following terms:
Water Management Policy –Practice Note # 1
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•

•

the owner will take full responsibility for maintenance of the
drainage line within the premises and will allow inspection any
time by Council’s Inspectors and those having rights of
easement/pipe
the owner shall accept full responsibility for any loss or damage
sustained by him as a result of any surcharge, flooding or other
malfunction of the drainage line.

vi. The stormwater pipe shall be tested in accordance with the
requirements of AS 3500.
d) In all cases where building in the vicinity of common private
drainage lines and easements is proposed the following requirements
shall apply:
i. The building shall be supported on foundations carried to the
invert level of the drain. The required footings and floor slabs shall
be designed by a practising Structural Engineer and submitted
for approval.
ii. The floor level of the proposed building in the vicinity of the
drainage system shall be constructed 300mm above the invert
level of the upstream surcharge point of the drainage system.
iii. No work shall be carried out which will or is likely to inhibit or
obstruct the free flow of waters through the drainage line.
For more details please refer to Appendix B:

$ +
$

!
%

( '

%
)

!

a) When stormwater discharge from the property does not exceed
25l/s during a 1 in a 100 year ARI event. this flow can be discharged
to kerb and gutter. Discharge to kerb will be done via 100mm or
90mm pipes if the available kerb is at least 150 mm high. If the
available kerb is less than this height, then the 100mm PVC pipe shall
have a kerb adaptor, 100mm wide by 75mm high inserted in the
kerb to avoid cracking (galvanised steel rectangular hollow section
(RHS) shall be used).
b) When the stormwater discharge from the property exceeds 25l/s, up
to 25l/s can be discharged to the kerb and the remaining flow will
have to be directed into nearest Council’s drainage pipeline or
canal. Where there is no Council’s street drainage system near the
boundary of the subject property to allow a direct connection,
Council’s street drainage system is to be extended using a minimum
375 mm RC pipe.
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c) Normally there is to be only a single drainage outlet point from a site
and pipes and RHSs discharging to the kerb are to be connected to
the kerb with the invert of the pipe/section at the invert of the kerb.
Where multiple pipes/RHSs are required across the footpath, the
conduits are to be separated by a minimum of 100mm at the kerb.
d) The pipe discharging to the kerb should be located in front of the
subject property. In situations where this is impractical, Council will
permit the applicant to run a pipeline along the footpath, however
consideration must be given to the position of existing services,
especially the location of service poles.
e) Property drainage lines may be laid down a footpath for a
maximum length of 20 metres. The pipe shall be laid parallel to the
kerb line. An inspection eye should be installed on one of the bends.
A sewer grade PVC pipeline may be used across the footway where
the cover is greater than 300 mm.
f) If drainage is required beyond the frontage of one property or 20
metres, Council’s street drainage system is to be extended using a
minimum 375 mm RC pipe with a kerb inlet or junction pit to a point
near the boundary of the subject property to allow a direct
connection. Construction and restoration shall be inspected by the
relevant Council officer at the expense of the developer according
to the provisions of this Water Management Policy.
g) Where an adequate drainage pipeline is available, connection to
the system will be permissible by means of connection to an existing
pit, by constructing a new pit to Council'
s specifications or installing
an appropriate slope junction. The number of connections to the
trunk drainage system is to be kept to a minimum.

$

%

Discharge to natural areas such as bushland, watercourse, creek or
bay may be allowed subject to approval by Council.
a) For discharge to creeks and bays, the natural area is to be
protected against erosion at the point of discharge. In this regard an
outfall apron or energy dissipation structure is to be provided. Only a
single discharge point to the natural area from the development will
be permissible.
b) Outflow aprons are normally constructed of rip-rap or concrete with
embedded rip-rap. Pipes 300 mm and larger are to be designed in
accordance with the tables provided in section 5 of the NSW
Department of Housing publication “Soil and Water Management
for Urban Development”. Pipelines larger than 375 mm with an
outlet in a location that will result in scour must have the outlet
angled at 30 degrees to the direction of the flow within the
watercourse. The end of the pipe should be no closer than 2.0
metres from the existing creek bank. The end of the apron should be
the same level as the bed of the watercourse.
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c) Energy dissipaters reduce water velocity by directing the water
stream into obstructions placed in the flowpath and/or by invoking
a hydraulic jump. Energy dissipaters are to be designed to reduce
velocities to below 2.0 m/s during the design storm.
d) For discharge to natural bushland, stormwater retention measures
should be incorporated in the property with an energy dissipation
structure at the pipe outlet to reduce the velocity of runoff and
reduce the incidence of scour. A rock-lined natural channel shall be
constructed to convey runoff from the property to the nearest major
drainage line or water course in the bushland. Any disturbed
bushland as a result of the stormwater channel must be
rehabilitated as soon as possible following completion of the works.

$

%

%

%

Discharge through a private property is allowed provided that an
easement is created. For more information regarding this option, please
refer to Section 5: Drainage Easements above.

$

%

!

Low level properties are those which slope away from the street and
drain to their backyards. The following options to manage stormwater
discharge from the development site are available:
$

%

%

%

Discharge through a private property or an interallotment drainage
system is allowed provided an easement is created. For more
information regarding this option, please refer to Section 5: Drainage
Easements above.
In the case of existing interallotment drainage system, proper
consideration should be given to the capacity of the existing system
and whether or not amplification is required. If system amplification is
required, the cost should be borne by all properties benefiting from the
proposed amplification works.
$

'

If the site’s soil is sandy, sandy loams, loams or clay loams with soil
permeability over 3.6 mm/hr, then an on-site absorption system can be
used to manage stormwater discharge from the property.
System types
a) Void-type storage
These are devices which provide storage space as a void inside the
device structure such as leaky pipes, absorption pits and absorption
tanks.
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b) Trench-type storage
These are devices that provide storage space, part-occupied by a
single material such as gravel or plastic. Typically trench depth is (0.51.0) m.
c) Soakaway
These are devices similar to trenches but having shallow depth (015-0.5)
m and large plan areas.
Design guidelines
a) For sites with impervious areas < 50% of the site area, absorption
systems shall be designed to the 20 year ARI design storm.
b) For sites with impervious areas > 50% of the site area, absorption
systems shall be designed to the 100 year ARI design storm. No OSD
is required for areas of the site discharging to the absorption system
(i.e areas of the site discharging to the absorption system could be
subtracted from those requiring SSR).
c) A design and supporting calculations for the proposed absorption
system, prepared by a suitably qualified and experienced engineer,
shall be supplied by the applicant in conjunction with the
development application. The design shall be accompanied by a
report prepared by a geotechnical engineer including all necessary
geotechnical information required to support the design and the
assessment of the soil’s hydraulic conductivity.
d) Hydraulic conductivity (percolation) for the soil should be measured
by a qualified geotechnical engineer. At least one test hole per site
(at the location of the proposed absorption system) is to be dug to a
minimum depth of 1.00 m below the surface. The percolation test is
to be undertaken using a recognised falling head or constant head
test.
e) Where high water table is encountered, the base of the absorption
system should be at least 0.5 m above the water table to
accommodate fluctuations of the ground water. Where rock is
encountered, the trench base should be at least 0.5 m above the
rock to provide sufficient drainage area. Alternative design should
be considered where there is difficulty in achieving either of these
requirements.
f) The on-site absorption system should not be located within 1.5 m of
the side or rear property, nor 3 m from any on-site building or
neighbouring buildings. Where the absorption system is less than 3 m
from any building, the building should be supported on a pier and
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beam foundation as detailed and certified by the structural
engineer. A site plan showing the location of absorption system/s
relative to fences and to the buildings on the site and on
neighbouring properties is to be provided.
g) The absorption system should not be placed under any paved
surfaces and must be at least 1.0 metres from pavements subject to
vehicular traffic.
h) A debris/silt collection pit shall be constructed immediately
upstream of the underground system, a capped observation riser
installed over the underground system and the area downstream is
to be landscaped in a manner that will ensure a reduction of subsoil flows into the adjoining property.
i) When a rainwater tank is used on the property and is connected to
supply toilet flushing and laundry demands, 1/3 of the provided
storage volume can be used to offset the required volume for the
absorption system.
Sizing methodology
a) From the intensity duration values for storms ranging in duration from
5 minutes to 72 hours, runoff volume is calculated by the formula:
QT = C x I T x d x A c
where
QT = total runoff volume (m3)
C = Runoff coefficient (dimensionless)
IT = average rainfall intensity for a given ARI storm (mm/hr)
d = storm duration (minute)
Ac= catchment area (m2)
b) The amount of infiltration during the storm event is calculated by the
formula:
Qinf = f/s x Asurf
where,
Qinf = stormwater infiltrated during the storm event (m3)
s = factor of safety for soil infiltration rate (use a value of 5 for
average application)
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f = hydraulic conductivity of the soil (m/sec)
Asurf = infiltration surface.
c) The difference in the above quantities is calculated:
Vs = QT - Qinf
where
Vs = volume of water to be infiltrated (m3)
d) For trench-type system, the porosity of the stone filled storage is also
taken into account and the minimum trench dimensions are
calculated by the formula:
Vtr = Vs / n
Where
Vtr = trench volume required (m3)
n = void ratio of the stone filled trench (see the following table)
Material

Voids (n)

Clean stone

0.4 - 0.5

Uniform gravel

0.3 - 0.4

Graded sand or gravel

0.2 - 0.3

This procedure is carried out for each average rainfall intensity for each
storm duration; the required size of the trench is the largest calculated.
e) Finally, the time of emptying of the absorption system should be
checked not to exceed 72 hours.
$

%

%

%

%

Charged lines will be generally permitted for single occupancy
residential developments when associated with rainwater tanks. In
these systems, pipes are completely sealed from the tank overflow to
the point of discharge, where stormwater flows under pressure during
the storm event. Following the storm event, part of the system (lower
than the point of discharge) will stay completely wet. The following
design guidelines are applicable:
a) A full hydraulic analysis of the system should be undertaken
including a hydraulic grade line and calculations must be submitted
with the application. Adequate head should be provided (generally
a minimum of 1.5 m) between the pipe discharge inlet (the
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rainwater tank overflow) and the invert of the discharge point (the
isolation pit).
b) All gutters and pipes in the system must be designed for a 1 in 100
year ARI storm event.
c) There must be a gravity flow across the footpath from an isolating pit
within the property.
d) All pipes must be a minimum of 100 mm with all joints must be
solvent welded.
e) A cleaning eye must be provided at the low point in the system
within a pit that can be drained to an onsite absorption system.
Typical design details for a charged system are presented in Appendix
A.
$

%

%

%

a) Pumps may only be used to drain seepage and a minor amount of
direct runoff from a basement car parking area. The area directing
runoff to the pumped system shall not be greater than 10% of the
total basement area.
b) The pumping equipment shall include a wet well, pumps and
motors, pipework and electrical equipment and be located to
facilitate easy connection to either the surface water system or the
pumped point of connection.
c) Wet wells shall be installed in accessible locations with a removable
access openings sized for maintenance purposes and a ladder for
wells deeper than 1.2 m. Wet wells shall be designed and
constructed in accordance with section 9.3 of AS 3500.3.
d) The capacity of the pumped system shall be achieved by a
combination of pump capacity and wet well storage between the
high and low working levels of the wet well. The combined effective
storage comprising the volume able to be pumped in 30 min plus
the wet well storage shall not be less than the volume of the run-off
from the storm of ARI = 10 years and duration of 120 minutes. The
minimum wet well storage between the high and low working levels
expressed in cubic metres shall be 1% of the catchment area in m2
but in any case shall not be less than 3 m3.
e) Pumps shall be in duplicate. The maximum capacity of each pump
shall be selected so that the capacity of the system receiving the
discharge is not exceeded. The pump controls shall be set up to
enable alternate pump operation at each start. In the event that a
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pump fails to operate when the water level in the wet well reaches
the pump start, the other pump shall be activated and a visible
alarm initiated. In the event that both pumps fail to operate, an
audible alarm shall be initiated.
f) The pumps shall be designed and constructed in accordance with
section 9.4 of AS 3500.3.
g) Direct connection of a pump’s rising main directly to the kerb will
not be permitted. Where connection to the kerb is proposed, the
pumped water must be treated prior to discharge to remove any
pollutants before piped across the public footway by gravity flow.
h) Only in exceptional circumstances, when it is demonstrated that all
the other options were not feasible, a pump out system is
acceptable to be used (only for single residential dwellings) as the
main measure to drain the site property
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5mm Weep hole
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WATER MANAGEMENT POLICY
Kogarah Council
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WATER QUALITY CONTROL
SYSTEMS
Practice Note # 2
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This Practice Note provides design and technical guidelines in relation
to water quality control measures, which could be implemented to
achieve the water quality objectives and performance criteria outlined
in the Policy Provisions of the Water Management Policy for Kogarah
Council. This Practice Note covers the systems of filtration, infiltration,
extended detention and permeable pavement.
In general, water quality measures are designed to be off-line and to a
minimum treatable design flow of 1 in 3 months. Their performance,
however, needs to be assessed in a quantitative manner so that
stormwater discharge from the site meets the water quality
performance criteria stated in the Water Management Policy for
Kogarah Council.
This Practice note does not apply when the Water Management Policy
only applies to the proposed development instead of the whole site
(refer part I, section 1.2). When this policy applies to the proposed
development only, the stormwater generated by the proposed
development will have to be connected to a 2.5 KL rainwater tank.
The rainwater tank will detain the stormwater generated by the
development and will contribute towards improving the water quality
of the stormwater collected. If a rainwater tank is requested by Basix
then the Basix rainwater tank volume can be discounted from the 2.5
KL tank.

Filtration devices are constructed to temporarily store and filter
stormwater runoff from regular storm events. The water is passed
through a filter medium of sand, organic matter, soil or other media.
After exiting the filter device, the stormwater may be returned to the
conveyance system through an underdrain or be allowed to infiltrate
into the soil. Stomwater runoff from larger storm events is generally
diverted past the facility to the stormwater drainage system.
They are usually very effective in treating stormwater pollution and are
applied to land use with a high percentage of impermeable surfaces.
They provide a number of functions including:
•

Removing fine to coarse sediments and attached pollutants by
infiltration through a filtration media layer

•

When associated with vegetation, provide for removing sediments
and attached pollutants by filtering through surface vegetation and
ground cover.
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•

Delaying runoff peaks by providing retention capacity and reducing
flow velocities.

Generally, there are two types of filtration systems:
/
These are essentially surface and subsurface water filtration systems.
They incorporate plants and underlying filter soils for removal of
stormwater pollutants. The vegetation enhances the filtration process as
well as maintaining the porosity of the filter media. Bioretention systems
can well be integrated into the landscaped design of the
development, where they are commonly installed in planter boxes or
dry ponds as a landscape feature. Pre-treatment is essential to remove
litter and coarse sediments and could be in the form of an open
sedimentation chamber and/or filter strips. The concept of bioretention
can be applied to a number of filtering media namely, sand, organic
matter or planting soil.
A schematic diagram of the main components of a bioretention
system is presented in Figure 1 below:

Figure 1, Schematic of bioretention systems
Sand filter
A surface sand filter consists of a sand bed that can be covered by a
layer of topsoil, allowing grass to cover the filter medium. Geotextile
surrounds the filter medium on all sides. Under the filter medium is a
gravel layer with an underdrain, allowing drainage of filtered
stormwater.
Organic filter
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A surface organic filter is similar to the sand filter but instead of sand,
organic material such as leaf compost or similar is used as filter
medium. The organic filter is used when removal of nutrients and trace
metals is of major concern.
Planting soil filters
The filter medium consists of a thick layer of planting soil, covered by a
thinner layer of mulch. The unit is usually covered with vegetation. The
filter medium may or may not be surrounded by a sand filter layer
and/or gravel curtain drains. Filter fabric should line the unit. As in the
case of sand and organic filters, planting soil systems are equipped
with a gravel layer and a drainage pipe at the bottom.
!
These are similar to the bioretention systems but generally without their
vegetative component. They are normally underground structures
comprising of a preliminary sediment trap and a secondary filtration
chamber. The filter media is usually sand but can also contain
sand/gravel and peat/organic mixtures.

!
The system layout is generally off-line, which provides for ponding
above the bioretention surface to maximise the volume of runoff
treated. Typically, they contain the design inflow with higher flows
discharged through grated overflow pits or bypass paths and are not
required to convey flood flows. Overflow pits can be located near the
inlet to minimise the flow path length for above design flows.
Erosion protection measures shall be provided for flows as they enter
the filtration system, with velocities kept below 0.5 m/s within the system.
- 0
It is necessary to have some sort of pre-treatment of the runoff entering
the filter medium to remove litter and corse sediments. This could
otherwise have a negative impact on the performance of the filtering
device. A sand pit, sediment bay (equivalent to at least 25% of the
provided retention storage volume), or filter strips are examples of
acceptable pre-treatment techniques.

The retention storage volume of the filtration system is essential for their
sustainable management. It evens out the flow rate through the filter
and provides some measure of pre-treatment. The retention storage
Water Management Policy –Practice Note # 2

6

should be sized based on the hydraulic design criteria described in
Section 2.2.5 below. A 300 mm depth is recommended. This can be
increased to 1200mm provided that side slopes of the basin are 1:6 or
more. Ponding depths in excess of these should be fenced off.

Sand
•

Sand filter media shall be clean, washed aggregate, selected to
provide the required retention time and have a grading as close as
possible within the limits specified in Table 1 below.

Sieve size (mm)

Percentage passing (%)

9.5

100

6.3

95-100

3.17

80-100

1.5

50-85

0.8

25-60

0.5

10-30

0.25

2-10

Table 1, Sand filter particle grading specification (source: Engineers
Australia, 2003)
•

Sand filter media shall have a depth of (500-600) mm.

Planting soil
The planting soil media shall meet the following criteria:
•

Loamy sand or sandy loam soils with the characteristics shown in
Table 2 below (adopted from WSUD Engineering Procedures:
Stormwater, draft 2004):
Soil composition

Particle size

Range

Sand

0.05-2.0 mm

50-70%

Silt

0.002-0.05

< 30%

Clay

<0.002

5-15%

Table 2, Characteristics for bioretention planting soil
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•

Organic content between 5% and 10% measured in accordance
with AS1289 4.1.1

•

Hydraulic permeability of not less than (1-5) x 10-5 m/s

•

Soil depth shall be (300-1000) mm depending on the type of the
vegetation covered by a (50-100) mm thick layer of mulch.
1

a) The filtration system shall be designed with a minimum inflow rate of
1 in 3 month ARI design event.
b) The provided retention storage shall be at least 0.75 x the computed
Water Quality Volume (WQV). The WQV is the stormwater volume
resulting from 25 mm of rainfall over the catchment draining to the
system, which represents the storage needed to capture and treat
the runoff from 90% of the average annual rainfall.
Gurmeet, I am not sure this 25mm value is applicable to Kogarah. Is this
value different depending on the zone you are located in? What did
you assume for calculating the performance curves?
c) The filtration system design drain time (time to empty the provided
storage) is 36 hours.
d) The surface area of filter bed is calculated based on the following
equation:
Af = (WQv) x (df) / [ (k) x (hmax + df) x (tf)] where:
Af = Surface area of filter bed (m2)
WQV = water quality volume (m3)
df = filter bed depth (m)
k = coefficient of permeability of filter media (m/day):
1.07 m/day for sand
0.6 m/day for peat
0.15 m/day for planting soil
hmax = maximum height of water above filter bed (m)
tf = design filter bed drain time (days)
e) The maximum outflow from the filtration system is calculated based
on the following equation:
Qmax = (Af) x (k) x (hmax + df)/ (df)
f) An underdrain collection system shall be provided below the filter
media comprising a perforated pipe system sized to drain the
design maximum outflow from the filtration system with a minimum
pipe size of (100-150) mm diameter. The underdrainage pipe/s shall
be contained in fine to coarse gravel layer (50 mm minimum cover)
comprising gravel (5-10) mm diameter. A transition filter layer (100-
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200) mm shall be provided as a separation layer between the filter
media and the gravel layer.
g) Bioretention systems utilise the following main mechanisms that
improve collected stormwater quality:
•

Water quality improvement in the storage over the soil filter due
to settling of particles in a similar way to detention systems.

•

Treatment by filtration of stormwater through the provided filter
medium.

The effectiveness of these processes and their performance
relationships for suspended solids and associated nutrients are
presented in Figure 2 below:
Kogarah Council
Performance of Biotetention System
100%
90%

% Pollutant Removal

80%
70%
60%
50%
40%
30%

TSS
TP
TN

20%
10%
0%
0

0.005

0.01

0.015

0.02

0.025

0.03

0.035

0.04

0.045

Storage Volume as % of mean annual runoff

Figure 2, Performance assessment curves for bioretention systems
developed by Kogarah Council (assumption h=0.4m)
,
Landscaping is critical to the performance and function of bioretention
areas. Therefore, details of landscaping elements and planting should
be included in the landscaping plan required by Council.
Sand and organic filters may have a grass cover to aid in pollutant
adsorption. The grass should be capable of withstanding frequent
periods of inundation and drought. Planting recommendations for
bioretention facilities are as follows:
•

Native plant species should be specified over non-native species.
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•

Vegetation should be selected based on a specified zone of hydric
tolerance.

•

A selection of trees with an understory of shrubs and herbaceous
materials should be provided.

•

Woody vegetation should not be specified at inflow locations.

•

The filter system should not be used for sediment control during
construction.
The soil shall be tested either for hydraulic permeability or for soil
grading before construction. Soils with high levels of salt, high levels
of clay and silt exceeding the specified limits or very low levels or
organic matter should be rejected.
Quality control relating to filter media placement is essential during
construction.

•

•
•

Sediment should be cleaned out of the pre-treatment device when
it accumulates to a depth of more than 150mm. When the filtering
capacity of the filter diminishes substantially (e.g., when water
ponds on the surface of the filter bed for more than 72 hours), the
top of discoloured material shall be removed and shall be replaced
with fresh material. The removed sediments should be disposed in
an acceptable manner (e.g., landfill). Silt/sediment should be
removed from the filter bed when the accumulation exceeds
25mm.

•

Organic filters or sand filters that have a grass cover should be
mowed a minimum of 3 times per growing season to maintain
maximum grass heights less than 300 mm. Trash and debris shall be
removed as necessary.

DIPNR (2004), BASIX Stormwater: An Integrated Urban Stormwater
Management Tool for Assessing Sustainability Performance of
Detached and Multi-unit Residential Developments, Technical Manual
(draft), Prepared by Aqua Consulting Pty Ltd for the NSW Department
of Infrastructure, Planning and Natural Resources and the NSW
Department of Environment and Conservation.
CRC for Catchment Hydrology (2002), MUSIC (Model for Urban
Stormwater Improvement Conceptualisation), User Manual, Version
1.00.
Engineers Australia (2003), Australian Runoff Quality Guidelines (draft)
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Maryland Department of the Environment (2000), The Maryland
Stormwater Design Manual
Melbourne Water (2004), WSUD Engineering Procedures: Stormwater
(draft), prepared by Ecological Engineering, WBM and Parsons
Brinkerhoff.
UPRCT (2003), Water Sensitive Practice Notes for the Sydney Region:
Practice Note 5, Infiltration Devices.
UPRCT (2004), WSUD Technical Guidelines for Western Sydney,
prepared by URS Australia.
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For designing and installation of infiltration systems to manage
stormwater discharge from the development, please refer to Practice
Note # 1: Site Discharge and Flood Management. Areas within the site,
which use infiltration systems to completely manage their stormwater
discharge, can be exempted from providing additional measures to
manage water quality issues associated with their stormwater
discharge.
Infiltration systems are constructed to temporarily store stormwater
runoff from regular storm events and then release it by percolation to
the surrounding soil. The rate of stormwater release from the infiltration
system is limited by the soil’s hydraulic conductivity. If not specifically
designed to manage the site’s stormwater discharge, the infiltration
system shall be designed to have an overflow to the site’s drainage
system. Stormwater runoff from larger storm events is generally diverted
past the facility to the stormwater drainage system. Infiltration systems
provide a number of functions including:
a) Reducing runoff volumes and removing sediments and attached
pollutants by infiltration through the surrounding subsoils.
b) Delaying runoff peaks by providing retention capacity and reducing
flow velocities.

!
•

•

"

Infiltration systems are generally not suitable for sites with the
following limitations:
2

Heavy clays.

2

Exposed bedrock or shallow soils over rock or shale.

2

Steep terrain (> 15%).

2

High water table (the base of the infiltration system should be
higher than the water table).

2

Potentially salinity hazard areas.

2

Contaminated land.

Infiltration systems for water quality control are suitable for sites with
soil permeability of at least 3.6 mm/hr. Sites with less than this
threshold require enhanced pre-treatment and shall be designed
assuming that the infiltration system is used for retention only
neglecting the potential infiltration losses of the system.
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Generally, the following types of infiltration systems can be used
(examples of these systems are shown in Figure 3):
2
These systems are located underground and include the following
types of devices
Void-type storage
These are devices which provide storage space as a void inside the
device structure such as leaky pipes, absorption pits and absorption
tanks.
Trench-type storage
These are devices that provide storage space, part-occupied by a
single material such as gravel or plastic. Typically trench depth is (0.51.0) m.

Soakaway
These are devices similar to trenches but having shallow depth (015-0.5)
m and large plan areas.

a) Leaky well
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b) Gravel-filled infiltration trench

c) Void type infiltration trench

Figure 3, Examples of infiltration systems (note that all dimensions are
nominal)
3" . 0
An example of above-ground infiltration system is an infiltration basin,
which could be similar to a detention or bioretention system with the
exception that the collected stormwater runoff is stored until it infiltrates
to the surrounding soil through the basin floor and evaporates to the
atmosphere through its surface.

!
The system layout is generally off-line, unless specifically designed to
manage the site’s discharge according to Practice Note # 1: Site
Discharge and Flood Management. Typically, they contain the design
inflow with higher flows directed to bypass paths. An overflow outlet
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shall be provided to the infiltration system connected to the site’s
drainage system.
- 0
Effective pre-treatment to remove sediments is essential for the
sustainable operation of infiltration systems and to prevent their
clogging and subsequent deterioration. Sand pits or sediment bays
(equivalent to at least 25% of the provided retention storage volume)
are examples of acceptable pre-treatment techniques.
,
a) The infiltration system should not be placed under any paved
surfaces and must be at least 1.0 metres from pavements subject to
vehicular traffic.
b) Infiltration systems shall have sufficient clearance to property
boundaries, buildings or other structures as indicated in Table 3
below
Soil type

Hydraulic conductivity
(mm/hr)

Minimum clearance
(m)

Sand

> 180

1

Sandy clay

180-36

2

Medium clay

36-3.6

4

3.6-0.036

5

Heavy clay

Table 3, Minimum clearance for infiltration systems (source: Engineers
Australia 2003)
1

.

)4*

The site’s soil hydraulic conductivity is a fundamental element in the
hydraulic design of the infiltration system. For single dwelling
developments and extensions only, soil can be categorised according
to AS/NZS 1547:2000 Onsite domestic wastewater management and
the soil hydraulic conductivity is determined based on indicative values
shown in the Table 4 below:
Soil type

Indicative hydraulic
conductivity

Sandy loams

125 mm/hr

Loams

62.5 mm/hr

Clay loams

12.5 mm/hr

Light clay

3.6 mm/hr

Table 4, Indicative hydraulic conductivities for the different soil types
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For all other types of developments, field hydraulic conductivity tests
shall be undertaken to confirm the assumptions of soil hydraulic
conductivity adopted during the concept design stage. Field hydraulic
conductivity can be determined according to AS/NZS 1547:2000. Field
experience has suggested that field tests of “point” soil hydraulic
conductivity can often under-estimate the areal hydraulic conductivity
of clay soils and over-estimate in sandy soils. To this end, the
moderation factors, shown in Table 5 are applied to convert point
hydraulic conductivity of the soil test to areal values.
Soil type

Moderation factor to convert point k to
areal k

Sand/Sandy loams

0.5

Sandy clay/Loams

1.0

Light clay/medium
clay

2.0

Table 5, Moderation factors to convert point to areal hydraulic
conductivities of soils. (derived from Engineers Australia, 2003).
1
a) The effectiveness of the infiltration system is determined by the
combined effect of the soil hydraulic conductivity, infiltration area
and the available detention storage.
b) The filtration system shall be designed with a minimum inflow rate of
1 in 3 month ARI design event.
c) The design Water Quality Volume (WQV) is the stormwater volume
resulting from 25 mm of rainfall over the catchment draining to the
system, which represents the storage needed to capture and treat
the runoff from 90% of the average annual rainfall.
d) The amount of infiltration during the storm event is calculated by the
formula:
Qinf = k/ Asurf
where,
Qinf = stormwater infiltrated during the storm event (m3)
k = hydraulic conductivity of the soil (m/sec)
Asurf = infiltration surface (half of the surface area of walls and
area of the base where applicable)
a) The difference in the above quantities is calculated:
Vs = WQV - Qinf
Water Management Policy –Practice Note # 2
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where
Vs = volume of water to be infiltrated (m3)
b) For trench-type system, the porosity of the stone filled storage is also
taken into account and the minimum trench dimensions are
calculated by the formula:
Vtr = Vs / n
Where
Vtr = trench volume required (m3)
n = void ratio of the stone filled trench. Typical n values for the
different filling materials are shown in Table 6 below.

Material

Voids (n)

Clean stone

0.4 - 0.5

Uniform gravel

0.3 - 0.4

Graded sand or gravel

0.2 - 0.3

Table 6, Typical n values for the different filling materials
e) Finally, the time of emptying of the absorption system should be
checked not to exceed 18 hours.

#$
a) If runoff inflow to the trench subbase is to occur from the surface, an
intermediate transition filter layer (200 mm thick) shall be provided
between the surface planting soil and the trench subbase. If there is
no surface flow, a geofabric layer can be used as a separation
layer between the aggregate trench material and the surface soil.
b) An observation well is to be installed to the base of the infiltration
trench to allow performance monitoring of the system. The well is to
comprise a 100 to 200 mm diameter, perforated pipe with a suitable
footplate and lockable end cap.

a) The infiltration system should not be used for sediment control during
construction.
b) Sediment should be cleaned out of the pre-treatment device
periodically.
Water Management Policy –Practice Note # 2
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Engineers Australia (2003), Australian Runoff Quality Guidelines (draft)
Maryland Department of the Environment (2000), The Maryland
Stormwater Design Manual
Melbourne Water (2004), WSUD Engineering Procedures: Stormwater
(draft), prepared by Ecological Engineering, WBM and Parsons
Brinkerhoff.
Standards Australia (2000), As/NZS 1547:2000 Onsite Domestic
Wastewater Management
UPRCT (2003), Water Sensitive Practice Notes for the Sydney Region:
Practice Note 5, Infiltration Devices.
UPRCT (2004), WSUD Technical Guidelines for Western Sydney,
prepared by URS Australia.
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An extended detention system is a water quality control measure that is
often associated with OSD systems. It is a dry basin that detains water
for extended periods (24 hours or more) thus allowing for suspended
solids and associated nutrients to settle down. A schematic description
of ED systems is shown in Figure 4 below.

Figure 4, Schematic of extended detention

!
The system layout is generally off-line but could also be integrated with
the OSD system. Typically, they contain the design inflow with higher
flows discharged through grated overflow pits or bypass paths and are
not required to convey flood flows.
- 0
It is necessary to have some sort of pre-treatment of the runoff entering
the extended detention basin to remove litter and corse sediments. A
sand pit, sediment bay (equivalent to at least 25% of the provided
retention storage volume), or filter strips are examples of acceptable
pre-treatment techniques.
1
h) The ED system shall be designed with a minimum inflow rate of 1 in 3
month ARI design event.
i) The provided retention storage shall be at least 0.75 x the computed
Water Quality Volume (WQV). The WQV is the stormwater volume
resulting from 25 mm of rainfall over the catchment draining to the
system, which represents the storage needed to capture and treat
the runoff from 90% of the average annual rainfall. A 300 mm depth
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is recommended. This can be increased to 1200mm provided that
side slopes of the basin are 1:6 or more. Ponding depths in excess of
these should be fenced off.
j) The ED system design drain time (time to empty the provided
storage) is 24 hours.
k) Design guidelines for providing storage, discharge control and
hydraulic calculations are similar to those of the OSD system
described in Practice Note # 1: Site Discharge and Flood
Management.

,

(
a) The infiltration system should be at least 1.0 metres from
pavements subject to vehicular traffic.
b) Infiltration systems shall have sufficient clearance to
property boundaries, buildings or other structures as
indicated in Table 3 below
Soil type

Hydraulic conductivity
(mm/hr)

Minimum clearance
(m)

Sand

> 180

1

Sandy clay

180-36

2

Medium clay

36-3.6

4

3.6-0.036

5

Heavy clay

Table 3, Minimum clearance for infiltration systems (source: Engineers
Australia 2003)

!
Retarding basins utilise the retention process as the main mechanism
that improves the quality of collected runoff. During this process
suspended solids and associated nutrients in the collected runoff
physically settle down in the retarding basin. The effectiveness of this
process and its performance relationships for the various pollutants are
presented in Figure 5 below:
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Performance of extended detention systems

% Pollutant removal
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60%
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8%

10%

storage volume as % of mean annual runoff

Figure 5, Performance assessment curves for Extended Detention
systems. Source DIPNR 2004

•

The ED system should not be used for sediment control during
construction.

•

Sediment should be cleaned out of the pre-treatment device when
it accumulates to a depth of more than 150mm. Silt/sediment
should be removed from the basin bed when the accumulation
exceeds 25mm.

DIPNR (2004), BASIX Stormwater: An Integrated Urban Stormwater
Management Tool for Assessing Sustainability Performance of
Detached and Multi-unit Residential Developments, Technical Manual
(draft), Prepared by Aqua Consulting Pty Ltd for the NSW Department
of Infrastructure, Planning and Natural Resources and the NSW
Department of Environment and Conservation.
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Permeable pavement is different to conventional impermeable
pavements as they promote infiltration, either to the soil below, or to
dedicated water storage below it.
Permeable pavements provide a number of functions including:
a)

Improving stormwater quality by filtering through the pavement
media and underlying material and reduction of pollutant loads as
a result of reduced runoff volumes.

b)

Delaying runoff peaks by providing retention capacity and
reducing flow velocities.

!

"

•

Best suited for areas with low sediments loads and light vehicle load
such as small carparks, and paving within residential and
commercial developments.

•

Not suitable to act as a management measure to treat runoff
discharges directed from other impervious surfaces

•

Applicable to pavements grades of (1-5)%.

•

Infiltration-type permeable pavements are generally not suitable for
sites with the following limitations:

•

2

Heavy clays.

2

Exposed bedrock or shallow soils over rock or shale.

2

High water table (the base of the infiltration system should be
higher than the water table).

2

Potentially salinity hazard areas.

2

Contaminated land.

Infiltration-type permeable pavements are suitable for sites with soil
permeability of at least 3.6 mm/hr. Sites with less than this threshold
shall be designed as retention-type permeable pavements
neglecting the potential infiltration losses of the system.

"

.

Permeable pavements come in several forms (examples of these
systems are shown in Figure 6), and generally are either monolithic or
modular. Monolithic structures include porous concrete and porous
asphaltic pavement. Modular structures include porous pavers (which
may be either made of porous material, or constructed so that there is
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a gap in between each paver) and modular lattice structures (made
either of concrete or plastic).
In relation to the design approach, permeable pavements are
classified into infiltration and detention types:
0

"

.

These permeable pavement systems rely on percolating the captured
stormwater volume into the underlying soil. They shall provide sufficient
storage capacity in the sub-base (reservoir) to contain the treated
runoff volume and allow infiltration to the subsoil between storm events.

a) Gravel grid pavement

b) Typical Components of a Concrete Grid Pavement
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c) Asphaltic porous paving systems

Figure 6, Examples of permeable pavements (note that all dimensions
are nominal)
0

"

.

These permeable pavement systems rely on holding of the captured
runoff volume for short periods to reduce peak flows and the slow
release of the filtered runoff. They shall provide sufficient storage
capacity in the sub-base (reservoir) to detain runoff during high storm
events to reduce peak discharges to the specified Permissible Site
Discharges or to replicate the hydrological response of porous surfaces.

!
a) Permeable pavements are best applied as a source control
measure to reduce the impact of introducing impervious surfaces
on the development. They are not suitable to act as a management
measure to treat runoff discharges directed from other impervious
surfaces.
b) Typically, permeable pavement consists of a top porous course, a
filter course, a reservoir course, and existing soil or subbase material.
•

The top course could be:
i. Porous concrete or asphalt (with little fines)
ii. Grid pavers (plastic or concrete) filled with topsoil and grass or
aggregate
iii. Modifications of concrete pavers so that, once laid, small
openings are provided at intervals along the joints. These are
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•

•

filled with a uniformly graded aggregate to act as vertical
drains through the pavement.
The filter course shall be clean, washed (no fines) uniform size
sand or fine gravel aggregate with a minimum thickness of 50
mm below the pavement, or as specified by the pavement
manufacturer.
The reservoir storage course shall comprise coarse, sound, clean
stone or rock of generally uniform particle size (typically 10 – 63
mm size) and free from silt or clay fines or as specified by the
manufacturer’s technical manual.

c) Geofabric shall be used along the side walls and base to prevent
the migration of surrounding fine soils into the system.
d) For detention-type permeable pavements, an underdrainage
collection system shall be provided. The underdrain shall comprise a
perforated lateral pipe/s system, sized to drain the design filter flow
with a minimum pipe size of 100 mm diameter. The pipe/s shall be
contained within the reservoir sub-base layer with 50 mm minimum
cover. A low permeability liner maybe required to limit side
uncontrolled infiltration or in a salinity affected site.
e) As they are liable for clogging, especially in the longer term, an
overflow system should be provided to drain runoff discharge in
excess of the permeable capacity of the pavements. The overflow
system shall be connected to the site’s drainage system.
1

.

)4*

The site’s soil hydraulic conductivity is a fundamental element in the
sustainable performance of infiltration-type permeable pavements.
Soils with hydraulic conductivity of less than 3.6 mm/hr are not
acceptable for the application of infiltration-type permeable
pavements. For single dwelling developments and extensions only, soil
can be categorised according to AS/NZS 1547:2000 Onsite domestic
wastewater management and the soil hydraulic conductivity is
determined based on indicative values shown in the Table 7 below:
Soil type

Indicative hydraulic
conductivity

Sandy loams

125 mm/hr

Loams

62.5 mm/hr

Clay loams

12.5 mm/hr

Light clay

3.6 mm/hr

Table 7, Indicative hydraulic conductivities for the different soil types
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For all other types of developments, field hydraulic conductivity tests
shall be undertaken to confirm the assumptions of soil hydraulic
conductivity adopted during the concept design stage. Field hydraulic
conductivity can be determined according to AS/NZS 1547:2000. Field
experience has suggested that field tests of “point” soil hydraulic
conductivity can often under-estimate the areal hydraulic conductivity
of clay soils and over-estimate in sandy soils. To this end, the
moderation factors, shown in Table 8 are applied to convert point
hydraulic conductivity of the soil test to areal values.
Soil type

Moderation factor to convert point k to
areal k

Sand/Sandy loams

0.5

Sandy clay/Loams

1.0

Light clay/medium
clay

2.0

Table 8, Moderation factors to convert point to areal hydraulic
conductivities of soils. (derived from Engineers Australia, 2003).
1
Infiltration-type permeable pavements
•

The minimum depth for the reservoir storage subbase layer is 100
mm. This would cater for trapping a design storm of 25 mm
representing the Water Quality Volume. The hydrological response
for such surface would generate peak flows lower than these from
porous surfaces such as grass.

•

Structural stability of the permeable pavement system should also
be considered when determining the required depth of the
subbase layer.

•

As these systems tend to clog with time, allowance should be made
for a 50% reduction in design capacity over a 20 year lifespan
(Melbourne Water 2004). Thus, for drainage design and water
quality control purposes, infiltration-type permeable pavements are
assumed to be 50% impervious.

•

A high flow overflow system shall be designed for the permeable
pavement area and connected to the site drainage system.

Detention-type permeable pavements
•

The system shall be designed to provide the required Site Storage
Requirement (SSR) and Permissible Site Discharge (PSD) for the
permeable pavement area of the site.
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•

The depth of the reservoir storage subbase layer shall be
determined based on the required hydraulic and structural
constraints. The minimum depth of the reservoir storage layer is
calculated based on:
d = SSR/n (provided that no other impervious area is draining to the
permeable pavement)
where:
d is the minimum depth of the storage reservoir subbase layer for
the permeable pavement (m).
SSR is the Site Storage Requirement m3/m2
n is the porosity of the reservoir aggregate material (n = 0.35 for
uniform size stone, 025 for graded sand/gravel)

•

The underdrain system pipe is sized based on the maximum design
outflow from the system according to the following equation:
Q=Axk
Where:
Q is the peak discharge outlet rate from the system (m3/s)
A is the area of the permeable pavement (m2)
k is the hydraulic conductivity of the reservoir storage aggregate
materia (m/s). For uniform size stone/gravel, use k = 10-3 m/s

•

To claim the detention-type permeable pavement to be 50%
impervious, Q should be less than the PSD for the site.

•

Structural stability of the permeable pavement system should also
be considered when determining the required depth of the
subbase layer.

•

A high flow overflow system shall be designed for the permeable
pavement area and connected to the site drainage system.

c) The pavement area should not be used for sediment control during
construction.
d) Inspection of the pavement shall be undertaken periodically for
holes, cracks and excessive amounts of accumulated debris and
sediments on the surface.
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Melbourne Water (2004), WSUD Engineering Procedures: Stormwater
(draft), prepared by Ecological Engineering, WBM and Parsons
Brinkerhoff.
Standards Australia (2000), As/NZS 1547:2000 Onsite Domestic
Wastewater Management
UPRCT (2003), Water Sensitive Practice Notes for the Sydney Region:
Practice Note 6, Paving.
UPRCT (2004), WSUD Technical Guidelines for Western Sydney,
prepared by URS Australia
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This Practice Note provides design and technical guidelines in relation
to the use of rainwater and stormwater tanks as an integral part of the
site stormwater management.
It also provides recommendations and advices for the use of
groundwater and reuse of greywater.

The multiple environmental benefits associated with the use of
rainwater tanks in domestic applications has been widely recognised
for some time now and many local government authorities were
encouraging and even mandating the use of rainwater tanks in
residential applications. More recently, the NSW Government has
requested that all new residential development reduce their mains
water consumption by 40% through the BASIX initiative.
To achieve this benchmark reduction in mains water consumption,
most new residential developments would have to incorporate
rainwater or stormwater tank in addition to indoor water saving
devices. It is also expected that all development types will have to
follow suit in their water consumption performance.
The current policy of the NSW Department of Health (DoH) is to support
the use of rainwater tanks for all non-potable uses. The DoH does not
recommend the use of rainwater tanks for drinking purposes where a
reticulated potable water supply is available (NSW DoH 2002). The DoH
however, does not prohibit the use of rainwater for drinking purposes in
urban areas provided that adequate treatment and management
measures are undertaken to meet the required drinking water quality
according to Chapter 7 of the Australian Drinking Water Guidelines
(NHMRC 2003).
The information provided in this Practice Note is consistent with the
current approach in BASIX, whereby rainwater can be used for indoor
and outdoor non-potable use such as toilet flushing, laundry,
carwashing and garden irrigation, while stormwater can only be used
for outdoor non-potable use such as carwashing and irrigation. Please
note that rainwater is defined as runoff from roof areas, while
stormwater is runoff from other paved areas such as balconies,
driveways, footpaths and pavements.
Rainwater tank systems provide a number of functions including:
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•

The reuse of collected rainwater and/or stormwater as a substitute
for mains water supply, for use for various non-potable water
demands.

•

Reducing runoff volumes and removing sediments and attached
pollutants by treating and harvesting runoff otherwise discharged to
the environment.

•

When adequately designed, provide some on-site detention, thus
reducing peak flows and downstream velocities

Depending on site conditions, user requirements and budget, rainwater
tank systems can be installed using a variety of different configurations
including:
•

Installing tanks above- or below-ground

•

Using gravity or pressure systems

•

Using dual supply systems

•

Including a detention volume inside the tank for additional
stormwater management.

Underground systems are tanks that collect roofwater only and are
either fully and mostly underneath the ground or where the view of and
access to any one of the air gap, inlet pipe or overflow pipe is
obscured by the ground or something similar such as rockery or garden
bed (Sydney Water 2003).
Underground tank systems are pressurised systems using a pump to
deliver rainwater to the selected uses.
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Figure 1: schematic diagram showing configuration of an underground rainwater tank system
Above ground systems are tanks that collect roofwater only and are
either fully above-ground or at least half the tank is above-ground and
the view of and access to the inlet pipe, air gap and overflow pipe are
unobstructed (Sydney Water 2003). Above-ground rainwater tanks
could be either gravity systems (i.e water is flowing by gravity from the
tank to the tap) or pressure systems using a pump (when the rainwater
tank is installed at a height adequate to provide the required pressure
to the selected fixtures). These are generally of two types:
i. A "Dry System" is a system where the pipes do not hold water after the
rain stops. Downpipes in this system are connected directly
aboveground to the rainwater tank, which could have a visual
impact if the downpipes are located far away from the tank.

Figure 2, schematic diagram showing configuration of a dry rainwater
tank system
ii. A "Wet System" is a system where the pipes are fitted in such a way
that when the rain stops the pipes do not drain out. They hold water.
With this type of system, the pipes must be fitted with screens at each
end to ensure that vectors (mosquitos etc) cannot enter and breed
within the system. In such a system the pipes could stay underground
and thus do not impact on the visual quality of the house.
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Figure 3, schematic diagram showing configuration of a wet rainwater
tank system
(note that all dimensions are nominal)
'

%

A rainwater harvesting system consists of the following key elements:
•

House roof: Rainwater from roofs painted with products containing
high lead concentrations (for example, pre 1970s paint), roofs
covered with exposed treated wood and roofs with bitumen-based
products shall be avoided.

•

Roof gutters: special roof guttering is not required. Normal guttering
is sufficient provided that is it kept clear of leaves and debris.

•

First flush device: such a device is needed to separate the first part
of rainfall (which is highly contaminated) from entry to the rainwater
tank.

•

Rainwater tank: could be of various materials and configurations.
Acts mainly as a storage reservoir for the supply of rainwater.

•

Pump: naturally used for underground and most above-ground
tanks. Not needed when there is sufficient head to drive adequate
water flow for the specified uses.

•

Overflow: must be provided to discharge water in excess of the
storage capacity of the tank. Tank overflow can be managed
according to the available options for managing the site discharge.
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•

Plumbing: used to connect the storage tank to the various rainwater
reuse outlets. Plumbing shall be according to AS/NZS 4020 and the
relevant guidelines for dual supply as shown in Section 3.3 below.
(

) %

In general, the principle of water quality fit for purpose shall be
applicable for the reuse of water collected in rainwater and
stormwater tanks.
Rainwater collected from the roof surfaces can be used for outdoor
and indoor non-potable purposes such as:
•

Filling of ornamental ponds,

•

Washing of cars

•

Watering of lawns and gardens,

•

Topping up of chemically treated swimming pools

•

Toilet flushing

•

Washing machines.

•

Hot water systems (attention should be paid to reliability of heating
systems in achieving required temperatures. For more information,
refer to the Commonwealth Department of Health and Aging
document: Guidance on Use of Rainwater Tanks 2004).

To deliver adequate water quality for the above uses, the following
management measures shall be incorporated in the rainwater tank
system:
a) All inlets, outlets and gutters shall be covered by mesh screens to
prevent leaves, debris and mosquitoes from entering the tank.
b) A first-flush system shall be installed to discard the first highly-polluted
part of the roof runoff (see Figure 4). The first part of runoff is stored in
the chamber to slowly trickle through a small hole whilst cleaner
water at the top of the chamber passes into the rainwater tank.
Based on research undertaken by the University of Newcastle, firstflush devices can be sized based on providing (20-25) L for an
average roof (100-150) m2.
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Figure 4: Basic design features of a first flush device

c) Providing an anaerobic/sediment layer at the bottom of the tank
and drawing water from the tank from above this layer.
d) Underground tanks are completely protected from ground runoff
and seepage. Prefabricated tanks are essential in this regard, as
quality control of cast-in-situ tanks can not be guaranteed.
e) An inline filter can also be provided downstream of the pump but it
is not considered a necessity.
f) Undertaking regular maintenance of the provided management
measures.
Rainwater can be reused for indoor uses other than those specified
above provided that the relevant design and management guidelines
are adhered to such as:
•

Guidance on the use of rainwater tanks; National Environmental
Health Forum Monographs by the National Environmental Health
Forum 1998.

•

Guidance on use of rainwater tanks, by the Australian Government
Department of Health and Ageing 2004.

Stormwater runoff collected from the site paved surfaces can be used
for outdoor non-potable purposes such as irrigation, washdown and
filling ornamental ponds. A sediment trap and/or first flush system is
required as well as a sediment layer at the bottom of the tank.
% $$% $
Because of the uncertainty associated with the supply of water from
rainwater tanks, most rainwater tank systems are dual supply systems
utilising both rainwater and mains water. This way, the system ensures a
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reliable water supply (during dry weather or high usage), whilst also
providing significant mains water savings and stormwater management
benefits.
Plumbing requirements for installation of dual water supply systems are
subject to the following guidelines:
•

Guidelines for Rainwater Tanks on Residential Properties by Sydney
Water 2003.

•

Guidelines for Plumbing Associated with Rainwater Tanks in Urban
Areas by the Committee on Uniformity of Plumbing and Drainage
Regulations in NSW (CUPDR)

In general, there are two arrangements for provision of dual water
supply for the rainwater tank system:
Mains water top-up
When designing the tank system, allowance is made for topping up the
tank with mains water via a trickle system whenever the water level in
the tank is below a specified level. The system layout has following
system components, which are shown in Figure 5:
•

Minimum storage (or mains water top up zone) to ensure that water
supply is always available

•

Rainwater storage zone

•

Air gap for additional stormwater management and/or for back
flow prevention.

•

Anaerobic zone (water is drawn from above this zone to ensure that
sediment is not entrained).

The minimum storage volume (mains water top up zone) is the
maximum daily water use that is expected from the tank, less the
potential daily volume of mains water (about 250–750 litres). If the
volume of stored water falls below the minimum storage volume, the
shortfall can be overcome by topping up the tank with mains water to
the required level. A simple float valve system can be installed to do
this automatically.
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Figure 5: System components for a mains top-up dual supply system
The rainwater storage zone comprises the total volume available in the
tank to store rainwater below the overflow pipe. The air gap between
the overflow pipe and the top of the tank can be used to provide
‘stormwater detention’, thereby delaying the delivery of excess roof
water to the drainage system. The rainwater storage zone and the
overlying air gap provide both stormwater retention and detention. The
air gap also provides the required backflow prevention in accordance
with Australian Standard AS/NZS 3500.1.2.
The system can also be designed to bypass the tank to the mains water
system in the event of a pump power failure.
Mains water bypass
A dual water supply system may also include a mains water bypass
system rather than a mains water trickle top-up arrangement for
above-ground rainwater tanks only. The mains water bypass
arrangement functions through the interconnection of the rainwater
service with the on-site drinking water supply provided that appropriate
backflow prevention measures are in place. In this system, a solenoid
valve is used to switch between mains and rainwater supplies. When
the rainwater storage is empty or in the event of a pump or power
failure, the solenoid valve is open allowing all household water
demand to be supplied with mains water. If rainwater is available in the
tank, the solenoid valve is closed allowing the pump to deliver
rainwater to the household.
It is also possible to connect a toilet cistern to both mains water and
tank water outlets, provided the cistern has two cistern valves (with airgap backflow prevention).

Water Management Policy –Practice Note # 3

10

The different plumbing configurations for the mains water trickle top-up
and mains water bypass arrangements are available in the Sydney
Water document of Plumbing Requirements: Guidelines for rainwater
tanks on Residential Properties, Amendment 1 (November 2003) and
can be downloaded from the following link:
http://www.sydneywater.com.au/Publications/Factsheets/PlumbingInf
ormationForRainwaterTanksAmendment1.pdf
The diagrammatic plumbing configurations for the different
arrangements of dual supply systems are also presented in Attachment
2 of this Practice Note.
'*

&

$ &

a) Sizing of the rainwater tank shall be undertaken either using BASIX to
satisfy its requirements and estimate savings of mains water or based
on water balance by a qualified engineer to maximise security of
the rainwater supply.
b) Credit for OSD requirements can be allowed. When a rainwater tank
is used on the property and is connected to supply toilet flushing,
1/3 of the provided storage volume can be used to offset the
required volume for OSD (i.e SSR).
c) Rainwater/stormwater tanks utilise the following mechanisms to
improve collected stormwater quality:
•

Harvesting of collected rainwater/stormwater for reuse, thus
reducing pollutant load otherwise discharged downstream.

•

Sedimentation of suspended solids and associated nutrients in
the runoff collected in the tank. This process is effective only
when associated with an extended detention volume provided
above the permanent storage volume that is allocated for reuse.
The minimum notional detention time for this extended detention
volume is 24 hours. The effectiveness of this sedimentation
process and its performance relationships for the various
pollutants are presented in Figure 6 below:
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Performance of extended detention systems
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Figure 6: performance assessment curves for the extended
detention storage part of the rainwater/stormwater tank. Source
DIPNR 2004
d) The tank overflow shall be designed to cater for the 20 year ARI
design stormwater considering the roof area discharging to the
tank.
%
a) Rainwater tanks may require development consent if they exceed
certain requirements relating to size, height, siting and other matters
as specified in the exempt development provisions under State
Environmental Planning Policy No. 4 (SEPP 4 is presented in
Attachment A to this Practice Note). If the proposed tank system is
not considered an exempt development under the provisions of
SEPP 4, then the following details shall be provided for assessment in
addition to the requirements presented in Part I of Kogarah
Council’s Water Management Policy: Planing Provisions:
•

Location and relationship to nearby buildings

•

Configuration of inlet, outlet and overflow pipes.

•

Storage capacity, dimensions, structural details and proposed
materials

•

The purpose for which the stored water is intended to be used.

b) When a dual water supply is provided by the proposed tank system,
Sydney Water approval is required to ensure that the rainwater
service cannot accidentally backflow into the drinking water main.
For more information on Sydney Water approval requirements,
reference shall be made to their document Plumbing Requirements:
Guidelines for Rainwater Tanks on Residential Properties and its
amendments.
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c) The NSW Department of Health does not have a direct regulatory
role in relation to approval of rainwater tank system, but Council
may ask the proponent to seek advice from the NSW DoH in relation
to rainwater tanks, which are used for other than non-potable uses.

!
a)

The tank shall be structurally sound and be prefabricated or
constructed from prefabricated materials that are designed and
manufactured for use as a rainwater tank.

b)

Storage for rainwater reuse can be provided as part of the
guttering system such as the Rainsaver System.

c)

The tank shall be assembled and installed in accordance with the
instructions of the manufacturer or supplier.

d)

The tank shall be placed on a structurally adequate base in
accordance with the manufacturer’s or engineer’s details.

e)

The tank, and any stand for the tank, shall be installed and
maintained in accordance with any requirements of Sydney Water
which has responsibility for the supply of potable mains water to the
premises on which the tank is installed.

f)

The tank is not to be fixed to any wall of a building unless certified
by a practicing structural engineer.

g)

The tank system shall be maintained regularly including:
•
•
•
•

"

Maintaining integrity of tank roof and body to prevent access
points
Pruning of tree branches overhanging the roof and gutters.
Cleaning the first flush device.
Checking sediment level in the tank and removing accumulated
sediment when necessary.

#

The NSW Government has recently requested that all new residential
development reduce their mains water consumption by 40% through
the BASIX initiative.
While most of the new development will be able to achieve this target
by implementing Water Conservation and Rain Water harvesting
measures some developments might need to implement grey water
reuse measures in order to achieve the 40% reduction in mains water
consumption target.
Water Management Policy –Practice Note # 3
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Greywater is composed of variable quantities of components of
wastewater which may come from the shower, bath tub, spa bath,
hand basin, laundry tub, clothes washing machine. Greywater
therefore is those components of sewage which do not come from a
toilet or urinal.
Greywater may contain impurities and micro-organisms derived from
household and personal cleaning activities.
Because of the high potential of greywater to contain pathogenic
micro-organisms and other materials, it is considered by health
authorities to be a potentially infectious and polluting liquid waste
material which people normally want to eliminate from the inside of
their homes. It is an accepted practice and community expectation in
sewered areas that wastewater is drained to a sewer to promote
sanitation and hygiene in the home.

$$

%

Council believes that for single residential development costs to design,
install, maintain and monitor greywater reuse systems may be better
directed to items such as water conservation techniques and rain
water harvesting as these items have less environmental and public
health impacts than greywater reuse.
Therefore, Grey Water diversion devices and grey water treatment
systems for single residential development will not be allowed.
For multi residential and commercial development Council might
consider greywater reuse provided that the applicant can meet the
following minimal criteria:
•

The system is the subject of a detailed design and management
plan prepared by qualified personnel that addresses relevant
hydrological, hydrogeological, soil contamination, groundwater
contamination and public health issues.

•

A maintenance schedule is prepared and submitted outlining
the required maintenance works, how and when this will be
done and who will be carrying out these maintenance works,

•

A monitoring schedule satisfying all relevant requirements of the
NSW Department of Health and the Department of Environment
and Conservation is prepared and submitted.

•

A Restriction on Use of the land and Positive Covenant is created
and registered on the title of the property which places the
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responsibility for the maintenance of the grey water
management system on the owner of the land.
•

Installation of a sewage management facility is approved under
Chapter 7 of the Local Government Act 1993.

•

The system satisfies any requirements of the Department of
Health and the Department of Environment and Conservation
and Sydney Water Corporation.

Recommended sources for design & best practice:
Coombes, P. (2002). Water Smart Practice Note No. 9—Wastewater
Reuse. LHCCREMS,
Callaghan NSW.
Department of Local Government, Department of Land and Water
Conservation, Department of Health and Environment Protection
Authority (1998). Environmental Health Protection Guidelines: On-site
Sewage Management for Single Households.
Department of Health (2004). Interim guidance for sewage recycling in
Multi Unit Dwellings and commercial premises.
Department of Health (2000). Greywater Reuse in Sewered Single
Domestic Premises
Geary P. M. (1998). Domestic wastewater – treatment and reuse (RAIA
Environment
Design Guide). Royal Australian Institute of Architects, Sydney.

"
Groundwater extracted from bores can be an alternative water source
for domestic use. The use of groundwater in Australia for outdoor
purposes is quite common.
Groundwater quality varies from place to place, and may be
unsuitable for domestic purposes. For example, groundwater can be
saline or be contaminated by human activity.
Groundwater utilisation schemes also have the potential to cause
adverse impacts on local groundwater levels and quality.
Consequently, specialist advice is required from qualified personnel.
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$$

%

For all type of development Council might consider goundwater reuse
provided that the applicant can meet the following minimal criteria :
•
•

•
•
•

The quality of water extracted from the aquifer is suitable for the
proposed use.
The system is the subject of a detailed design and management
plan prepared by qualified personnel that addresses relevant
hydrological, hydrogeological, soil contamination, groundwater
contamination and public health issues.
Water extraction is in accordance with an access licence under
the Water Management Act 2000.
Requirements of the Department of Infrastructure Planning and
natural Resources and the
Department of Environment and Conservation are satisfied.

Recommended sources for design & best practice:
Coombes, P. (2002). Water Smart Practice Note No.10—Groundwater.
LHCCREMS, Callaghan NSW.

&
DIPNR (2004), BASIX Stormwater: An Integrated Urban Stormwater
Management Tool for Assessing Sustainability Performance of
Detached and Multi-unit Residential Developments, Technical Manual
(draft), Prepared by Aqua Consulting Pty Ltd for the NSW Department
of Infrastructure, Planning and Natural Resources and the NSW
Department of Environment and Conservation.
DIPNR (2005), BASIX Help Notes for Multi-dwellings
National Health and Medical Research Council (2003), Australian
Drinking Water Guidelines.
NSW Department of Health (2002), Circular: Use of Rainwater Tanks
Where a Reticulated Potable Water Supply is Available.
Sydney Water (2003), Guidelines for Rainwater Tanks on Residential
Properties: Plumbing Requirements, Information for Rainwater Tank
Suppliers and Plumbers.
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The Commonwealth Department of Health and Aging (2004),
Guidance on Use of Rainwater Tanks
Water Sensitive Urban Design in the Sydney Region Project (2004),
Practice Note No. 4. Rainwater tanks
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Attachment A: SEPP 4 Requirements for Rainwater Tanks
The following outlines SEPP 4 requirements for installing rainwater tanks without
the need for Council approval (exempt development).
When rainwater tanks are exempt development
1.

For a rainwater tank to be exempt development, it must comply with the
following requirements:
a. The capacity of the tank, or the combined capacity of tanks, on a
lot must not exceed 10,000 litres,
b. the tank must be designed to capture and store roof water from
gutters or downpipes on a building,
c. the tank must not collect water from a source other than gutters or
downpipes on a building or a water supply service pipe,
d. the tank must be fitted with a first-flush device, being a device that
causes the initial run-off of any rain to bypass the tank to reduce
pollutants entering the tank,
e. the tank must be structurally sound,
f.

the tank must be prefabricated, or be constructed from
prefabricated elements that were designed and manufactured for
the purpose of the construction of a rainwater tank,

g. the tank must be assembled and installed in accordance with the
instructions of the manufacturer or designer of the tank,
h. the tank, and any stand for the tank, must be installed and
maintained in accordance with any requirements of Sydney Water
Corporation,
i.

the installation of the tank must not involve the excavation of more
than 1 metre from the existing ground level, or the filling of more
than 1 metre above the existing ground level,

j.

the tank must not be installed over or immediately adjacent to a
water main or a sewer main, unless it is installed in accordance with
any requirements of Sydney Water Corporation,

k.

the tank must not be installed over any structure or fittings used by
Sydney Water Corporation to maintain a water or sewer main,

l.

no part of the tank or any stand for the tank may rest on a footing
of any building or other structure, including a retaining wall,

m. the tank must be located behind the front street alignment of the
building to which the tank is connected (or, in the case of a
building on a corner block, the tank must be located behind both
the street front and street side alignments of the building),
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n. the tank must not exceed 2.4 metres in height above ground level,
including any stand for the tank,
o. the tank must be located at least 450 millimetres from any property
boundary,
p. a sign must be affixed to the tank clearly stating that the water in
the tank is rainwater,
Note. If water in rainwater tanks is intended for human
consumption, the tank should be maintained to ensure that the
water is fit for human consumption—see the Rainwater Tanks
brochure produced by NSW Health and the publication titled
Guidance on the use of rainwater tanks, Water Series No 3, 1998,
published by the National Environmental Health Forum.
q. any overflow from the tank must be directed into an existing
stormwater system,
r.

the tank must be enclosed, and any inlet to the tank must be
screened or filtered, to prevent the entry of foreign matter or
creatures,

s.

the tank must be maintained at all times so as not to cause a
nuisance with respect to mosquito breeding or overland flow of
water,

t.

any plumbing work undertaken on or for the tank that affects a
water supply service pipe or a water main must be undertaken:
i.

with the consent of Sydney Water Corporation, and

ii.

in accordance with any requirements of Sydney Water
Corporation, and

iii.

by a licensed plumber in accordance with the New South
Wales Code of Practice—Plumbing and Drainage produced
by the Committee on Uniformity of Plumbing and Drainage
Regulations in New South Wales,

u. any motorised or electric pump used to draw water from the tank
or to transfer water between tanks:

2.

3.

i.

must not create an offensive noise, and

ii.

in the case of a permanent electric pump, must be installed
by a licensed electrician.

Despite subclause (1) (a), a rainwater tank with a capacity exceeding
10,000 litres may be exempt development if another environmental
planning instrument applying to the land concerned provides for such a
rainwater tank to be exempt development.
This clause does not apply to land that is a lot within the meaning of the
Strata Schemes (Freehold Development) Act 1973 or the Strata Schemes
(Leasehold Development) Act 1986.
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