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1. INtroDUctIoN
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Water Sensitive Urban Design (WSUD) is a key component 
of sustainable water management. WSUD can be used  
to improve stormwater quality and for water conservation, 
as well as to reduce local inundation and to more closely 
mimic the natural system. council has adopted an approach 
to more widespread implementation of WSUD, in a bid  
to further enhance sustainable water management within 
the municipality. 

WSUD can be applied on a range of scales to both existing 
and future developments. by creating the Frankston  
WSUD guidelines, council aim to create a consistent and 
coordinated approach for the implementation of WSUD 
projects. The guidelines are intended for both external 
parties, such as developers and consultants, and for use 
within council. The guidelines have been created for use in 
a single project phase or to guide the entire lifecycle 
thinking of a WSUD project.

1.1 BackGroUND
Frankston city council is located approximately 40km  
south of Melbourne. it covers an area of approximately  
131 km2 with a population estimated at just below 130,000. 
The Frankston municipality contains a central Activities 
District, indicating growth to be an important part of future 
planning and design.

The council area is bound by port phillip bay to the west, 
Kingston city council and city of greater Dandenong to the 
north, city of casey to the east and Mornington peninsula 
Shire council to the south (refer to Figure 1.1).

The council area encompasses a number of large 
catchments, with stormwater draining to a number of 
major waterways, including; port phillip bay, Westernport 
bay, Seaford Wetlands, boggy creek, Kananook creek, 
Sweetwater creek, balcombe creek, Watson’s creek and 
eastern contour Drain. The management of urban 
stormwater in the Frankston municipality is the 
responsibility of both the council and Melbourne Water. 
Melbourne Water is typically responsible for management 
of catchments greater than 60 hectares, and council has 
responsibility for catchments smaller than this area. 

The waterways in this area are recognised as high  
regional importance and social value, however are generally 
in a poor condition (Regional River health Strategy, 
Melbourne Water). by implementing WSUD throughout 
the municipality council aim to improve the quality of these 
waterways.

figure 1.1 frankston city locality map  
(source: frankston city council, 2011)

fraNkStoN cIty coUNcIL haS a vISIoN to ImProvE thE SUStaINaBLE WatEr 
maNaGEmENt WIthIN thE mUNIcIPaLIty, WIth thE aIm of ImProvING thE WatEr 
qUaLIty IN major WatErWayS, rEDUcING fLooDING ISSUES aND ImProvING WatEr 
coNSErvatIoN. fraNkStoN cIty coUNcIL rEcoGNISES thE ImPortaNcE of 
SUStaINaBLE WatEr maNaGEmENt, Both for thE commUNIty aND thE 
ENvIroNmENt. a NUmBEr of ProGramS arE aLrEaDy IN PLacE to hELP EDUcatE  
aND PromotE SUStaINaBLE WatEr maNaGEmENt to thE WIDEr commUNIty, 
hoWEvEr coUNcIL arE SEEkING WayS to fUrthEr ImProvE.
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1.2  What IS WatEr SENSItIvE  
UrBaN DESIGN

1.2.1 DEfINItIoN

Water Sensitive Urban Design (WSUD) is a component of 
sustainable water management that recognises the value 
of stormwater. it enables water conservation, water quality 
improvement, and stormwater detention to be incorporated 
into urban planning and design. WSUD can be used in 
place of traditional stormwater conveyance to more closely 
mimic the natural system, thereby reducing the impacts of 
development on our environment. it seeks to conserve 
water, reduce peak flows by minimising impervious 
surfaces and retaining stormwater on site, and to improve 
stormwater quality before it enters our waterways, bays 
and groundwater systems.

WSUD can be implemented on a range of scales and can 
be incorporated into different development types, including 
integration with existing drainage systems. it is suitable for 
use in a range of environments from highly urbanised cities 
and residential areas to rural areas.

1.2.2 GUIDING PrINcIPLES

Frankston city council has four main guiding principles  
for sustainable water management and WSUD: 
• improve water quality entering the waterways
• minimise flooding and local inundation
• water conservation
• educate the community in the value of stormwater.

These guiding principles form the basis of the Frankston 
WSUD guidelines. All WSUD projects have the opportunity 
to contribute to these objectives. The implementation of 
WSUD can also offer other benefits, including improved 
landscape and improved groundwater quality.

1.2.3 WSUD aSSEtS tyPES

Table 1.1 shows a number of different WSUD assets  
and their various functions. For more detail on each of the 
assets refer to Appendix A or the relevant guideline 
documents.

table 1.1 WSUD assets functions

WSUD asset function

Stormwater 
treatment

Flow 
attenuation

Stormwater 
conveyance

Storage for 
stormwater 

reuse

bioretention basins  
& rain gardens

bioretention Swales limited

gross pollutant traps 
(gpTs)

ponds & shallow lake 
systems

limited

porous pavements

Rainwater tanks

Sand filters

Sedimentation basins limited

Stormwater harvesting 
systems

Swales – vegetated 
swales, grass swales  
& buffer strips

limited

Wetlands (constructed 
wetlands)
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1.3 PUrPoSE of thE GUIDELINES 
aND hoW to USE thEm
These guidelines set out council’s expectations for WSUD. 
The guidelines have been developed for use by internal and 
external stakeholders such as developers and consultants. 
The Frankston WSUD guidelines should act as a first point 
of reference for WSUD projects in the Frankston 
municipality and not in replacement of existing published 
documents. They aim to provide clarity and consistency for 
the process of implementing WSUD projects. They also 
provide an opportunity to raise community awareness and 
for community education on WSUD and the related 
waterway and bay health, and water conservation.

The guidelines provide the following information for 
designers and for those involved in the approvals process:

•  guidance on the process of implementing WSUD 
projects in the Frankston municipality

•  council targets and objectives for WSUD projects

•  council approved WSUD assets

•  guidance on the type and amount of information that 
should be submitted at each project phase, including 
references to relevant checklists.

The Frankston WSUD guidelines can be used for the  
entire project process or for a single phase of the project 
(e.g. design). A flowchart showing the overall process is 
provided in Section 2.

1.4 coUNcIL rEfErENcE 
DocUmENtS aND rEGULatory 
coNSIDEratIoNS
There are a number of different state and national 
guidelines and policies that are relevant to WSUD.  
council has also developed a number of policies,  
strategies, plans and guidelines that are relevant for the 
implementation of WSUD projects in Frankston city. 
Reference should be made to these documents and 
compliance with government policies for all WSUD 
projects. Table 1.2 lists the relevant documents that 
support the uptake of WSUD within the Frankston 
municipality.

table 1.2 WSUD reference documents 

reference documents – policies, strategies, plans and guidelines

frankston city council

integrated Water Management plan

Sustainable Water Use plan (2006)

Stormwater Management plan (2001)

Frankston Flood Management plan (2011)

environmental Sustainability policy (2010)

litter Strategy 2004-2007 (2005)

ecologically Sustainable Development Design guide – buildings (2009)

ecologically Sustainable Development Design guide – Urban Design 
(2010)

Frankston 2025 community vision

council plan

climate change impacts and Adaptation plan

carbon Neutral Action plan

State and regional

environment protection Act – victoria (1970)

planning and environment Act – victoria (1987)

State environmental protection policy – Waters of victoria (epA victoria, 
2003)

Urban Stormwater best practice environmental Management guidelines 
(victorian Stormwater committee, 1999)

victorian planning provisions (clause 11, 12, 14, 15, 18, 55 and 56)

Securing Our Water Future Together – White paper (DSe, 2004)

Our Water Our Future (DSe, 2007)

better bays and Waterways plan (Melbourne Water, 2009)

land Development Manual (Melbourne Water)

port phillip and Westernport Regional catchment Strategy (port phillip 
and Westernport cMA, 2004)

victoria Regional River health Strategy (DSe, 2002)

integrated Water Management Strategy (South east Water)

linking people and Spaces (parks victoria, 2002)

National

Australian guidelines for Water Recycling: Stormwater harvesting and 
Reuse (National Water Quality Management Strategy) (Natural Resource 
Management Ministerial council, environment protection and heritage 
council, and National health and Medical Research council, july 2009)

National Water initiative

Water for the Future campaign (Department of the environment, Water, 
heritage and the Arts)
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2.  ImPLEmENtING 
WSUD IN fraNkStoN  
cIty coUNcIL
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Understand the site (refer to Section 3.1) Complete Frankston City Council WSUD checklist 
(refer to Section 3.1)

Determine WSUD targets (refer to Section 3.2)

NO

YES

Identify which WSUD asset(s) meet the targets. 
Is it a Council approved asset? (refer to Section 3.3)

• Consider an alternative option that meets project requirements 
   and that is Council approved, OR
• Consult with Council on preferred option

NOIs there available funding and support?
YES

Consider design, construction and maintenance issues

Check available funding and support through Council programs or 
external programs and grants. Ensure there is interdepartmental 
support. (Refer to Section 3.4)

Agreement of operations and maintenance handover 
requirements (refer to Section 5.3)

Complete asset handover checklists (refer to WSUD Engineering 
Procedures, Melbourne Water) prior to handover of WSUD assets

NO Speak to Council about any issues with design

HOLD POINT

Tendering process and selection

PL
A

N
N

IN
G

Complete a detailed assessment of the site and 
surrounding environment (refer to Section 4.1)

Develop a concept design and model the WSUD 
performance (refer to Section 4.2)

Concept design submitted to Council (refer to Section 4.4)

HOLD POINT Detailed design submitted to Council (refer to Section 4.4)

Is concept design approved by Council?
YES

NO Speak to Council about any issues with designIs detailed design approved by Council?
YES

Develop detailed design (refer to Section 4.3)

Drawings issued for construction and design documentation

D
ES

IG
N

HOLD POINT Construction inspection (refer to Section 5.2)

Handover of design documentation, drawings, tender 
documentation and specifications (refer to section 5.1)

Protection of assets and environment during constructionConstruction of WSUD assets (refer to Section 5.2)

C
O

N
S

TR
U

C
TI

O
N

Handover information to maintenance team 
(e.g. Council or Owners Corporation)

Develop operations & maintenance plans 
(refer to Section 6.1 & 6.2)

Report back to Council

Determine lifecycle & maintenance costs 
(refer to Section 6.3)

Provide ‘as constructed’ information to Council for 
asset management database (refer to Section 6.4)

Monitor WSUD assets to check systems are working 
effectively (refer to Section 6.5)

M
A

IN
TE

N
A

N
C

E
thE fLoW chart BELoW oUtLINES thE ProcESS of ImPLEmENtING WSUD 
ProjEctS IN fraNkStoN. It hIGhLIGhtS thE kEy StaGES aND hoLD PoINtS  
for Each of thE foUr PhaSES: PLaNNING, DESIGN, coNStrUctIoN aND 
maINtENaNcE, WIth fUrthEr DEtaIL covErED IN thE LatEr SEctIoNS of  
thE DocUmENt.
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3. PLaNNING
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3.1 UNDErStaND thE SItE
The first step in WSUD projects is to gain an understanding 
of the site, drainage characteristics and surrounding 
environment. Developments in Frankston city council are 
typically smaller developments as there is limited 
greenfield area within the municipality. An understanding 
of the existing drainage system and drainage characteristics 
is also important to properly integrate WSUD with the 
existing systems.

3.1.1 chEckLISt for WSUD ProjEctS

The following checklist should be used as a tool to 
determine the site and drainage characteristics, and as a 
prompt for the type of information that should be collected 
in the planning phase (refer to Table 3.1). information 
collected will be used in project planning meetings, and as 
background information for the design phase. information 
that is not available is to be discussed in the project 
planning meeting. A preliminary drainage strategy may also 
be required, depending on the assessment by council.

WSUD NEEDS to BE coNSIDErED at aLL StaGES of a ProjEct StartING from thE PLaNNING 
PhaSE. thE PLaNNING PhaSE ShoULD BE USED to GaIN aN UNDErStaNDING of thE SItE aND 
WSUD oBjEctIvES, PrIor to DESIGN DEvELoPmENt, to achIEvE thE BESt WSUD oUtcomE. 
thE PLaNNING PhaSE caN aLSo BE USED to IDENtIfy fUNDING oPPortUNItIES aND to 
DEvELoP a ProjEct ScoPE. aN ESSENtIaL comPoNENt of a SUccESSfUL PLaNNING PhaSE IS 
coNSULtatIoN WIth coUNcIL aND ENSUrING thErE IS INtErDEPartmENtaL INvoLvEmENt 
throUGh thE ENtIrE ProcESS.

thIS SEctIoN of thE DocUmENt IDENtIfIES coNSIDEratIoNS for thE PLaNNING PhaSE, 
INcLUDING SItE charactErIStIcS, LaND avaILaBILIty, DESIrED WSUD oUtcomES, coUNcIL’S 
WSUD tarGEtS, aPProvED WSUD aSSEtS aND PotENtIaL fUNDING oPPortUNItIES.
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table 3.1 checklist for frankston city council WSUD projects – site and drainage characteristics

checklist for WSUD projects

assess the site reference information

What is the size of the site?    ha Refer to design plans

land allocation for WSUD assets    ha Refer to WSUD engineering procedures (Melbourne Water, 2005)

What is the type of development?   Residential
  commercial
  industrial
  capital works
  Renewal
  Other

Refer to design plans

What is the extent of development  
and change in permeable area?

Refer to design plans

Who owns the land and who will  
manage the site?

land owner: 
Manager:

Speak to council and/or developer

assess the catchment and existing drainage conditions reference information

What is the local topography? Site survey

is the site or downstream area subject  
to flooding?

  yes     No Refer to Frankston planning Schemes (lSiO & SbO) and Frankston 
Flood Management plan

Demonstrate a defined access point to site Refer to design plans

What waterway does the site drain to? port phillip bay, Westernport bay, Seaford Wetlands, Kananook 
creek, boggy creek, Sweetwater creek, balcombe creek, 
Watson’s creek, or eastern contour Drain

Does the site drain to an environmentally 
sensitive area?

  yes     No
if yes, describe:

yes Refer to Frankston planning Scheme (eSO and SlO) and speak 
to council environment Department

how can WSUD be integrated with the 
existing and proposed drainage systems?

Refer to council drainage plans

What are the desired WSUD outcomes? improve water quality, reduce local inundation, water conservation

other considerations reference information

Are there any environmental or cultural 
heritage considerations for this site?

Speak to Frankston city council environment Department and refer 
to Frankston city heritage Study, environmental Sustainability policy 
and Frankston planning Schemes (eSO, hO, SlO, eMO and eAO)

Are there any planning constraints? Refer to Frankston planning Schemes and Speak to Frankston city 
council planning Department



3.1.2 mELBoUrNE WatEr DEvELoPmENt 
SErvIcES SchEmES

Melbourne Water’s Development Services Schemes can 
be used as another point of reference for sites that fall 
within the scheme areas. The Development Services 
Schemes were prepared for Melbourne Water as a 
planning tool, to ensure future urban development met the 
required stormwater targets. The schemes outline the 
stormwater infrastructure requirements for the particular 
catchment and estimated costs for the infrastructure.  
Table 3.2 shows the Development Services Schemes 
within the Frankston area.

table 3.2 frankston city council  
Development Services Schemes

Scheme name Scheme number

ballarto Road 1202

Upper boggy creek 1203

langwarrin 1204

Skye Road North 1205

lower carrum Downs 1208

Upper carrum Downs 1209

Wells Road 1210

little boggy creek 1221

potts Road West 1222

lathams Road 1230

baxter West 2323

baxter east 2324

langwarrin South 2331

3.1.3 ProjEct PLaNNING mEEtING

A project planning meeting, or project inception meeting,  
is to be held during the planning phase. The meeting  
should be used to discuss the WSUD project including 
items listed in the checklist for WSUD Assets (Table 3.1). 
The project planning meeting should also be used to 
discuss the following:

•  size of the upstream catchment and drainage 
characteristics

•  capacity of downstream drainage system or waterway

•  any issues with further growth or integrating with the 
existing drainage system

•  expected pollutants or any focus for pollutant removal

•  WSUD targets (refer to Section 3.2)

•  opportunities for community engagement and education

•  funding avenues and opportunities to develop a business 
case (refer to Section 3.4).

3.2 ProjEct oUtcomES  
aND WSUD tarGEtS
The WSUD outcomes and targets need to be determined 
for each project. consideration should be given to the 
existing council strategies and/or government policies 
when determining the objectives for a particular project. 
project targets may include:

•  water quality improvement

•  water conservation

•  reduced local runoff and inundation

•  maintaining environmental flows

•  improved landscape and aesthetics

•  recreation benefits

•  maintenance or enhancement of local ecology, 
biodiversity and habitat

•  an integrated system that combines these outcomes.

3.2.1 fraNkStoN cIty coUNcIL  
WSUD tarGEtS

council’s WSUD targets are a combination of council 
specific targets as well as those set out in the victorian 
best practice environmental Management guidelines 
(1999). The targets have been grouped into three 
categories: stormwater quality, environmental flows and 
flooding, and water conservation.

Stormwater quality:

•  reduce litter (refer to Frankston litter Strategy, 2005)

 –  focus on litter hot spots, including commercial and 
residential building sites, parks and recreation areas, 
commercial and industrial sites, shopping centres, 
waterways and wetlands, roadways and car parks,  
and coastal areas

•  best practice environmental Management guidelines 
targets for on-site treatment of urban stormwater 
(victorian Stormwater committee, 1999)

 –  80% reduction in Total Suspended Solids (TSS)

 –  45% reduction in Total phosphorus (Tp)

 –  45% reduction in Total Nitrogen (TN)

 –  70% reduction in gross pollutants (litter)

•  treat stormwater at the source.
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Environmental flows and flooding:

•  maintain environmental flows

•  maintain the peak discharge from the 1.5yr ARi storm 
event at pre-development levels for stormwater quality 
treatment systems and 1 in 5yr ARi for entire drainage 
system (refer to Urban Stormwater best practice 
environmental Management guidelines)

•  maintain outflows (volumes and peak flows) for 
connection into the existing drainage system and cause 
no detriment to this system

•  reduce local inundation.

Water conservation:

•  reduce Frankston city council’s water consumption by 
35% from 2000-2001 levels by 2012-2013 and a further 
10% by 2017-2018 (Frankston city council Sustainable 
Water Use plan, 2006)

•  reduce Frankston city council water consumption for 
open space, playing fields and parks and gardens by 
30% from 2000-2001 levels by 2012-2013 and a further 
10% by 2017-2018 (Frankston city council Sustainable 
Water Use plan, 2006)

•  reduce water use per capita by 25% from 2000-2001 
levels by 2015 (Frankston city council Sustainable Water 
Use plan, 2006 – in accordance with victorian 
government targets).
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3.3 aPProvED WSUD aSSEt tyPES
The WSUD assets for a particular project should be selected based on the desired outcomes and targets as well as those 
approved by council. The council approved WSUD assets are shown in Table 3.3. More detail on each of the WSUD asset 
can be found in Appendix A or the WSUD engineering procedures (Melbourne Water, 2005).

table 3.3 WSUD assets approved by council

WSUD asset approved for use Not approved for use

residential  
(multi dwelling)

residential  
(multi dwelling greater 

than 5)
commercial and  

industrial
rural and open space 

reserves

Stormwater quality improvement

Bioretention 
swales

  Open space reserves 
within Residential 1 
Zone

  Median strips on 
divided roads

  Open space reserves 
within Residential 1 
Zone

  Median strips on 
divided roads

  car parks

  Median strips on 
divided roads

  commercial precincts

  Median strips on 
divided roads

  Not suited to steep 
land (> 4%)

Bioretention 
basins and rain 
gardens

  Unit developments 
(this may require 
Owners corporation 
responsibility)

  Unit developments 
(this may require 
Owners corporation 
responsibility)

  car parks

  Street scapes

  Drainage reserves & 
open space reserves

  in areas that restrict 
vehicle or pedestrian 
access, permanent 
subsurface flow 
conditions & where 
functionality of the 
open space is 
compromised

vegetated swales/
grass swales/
buffer strips

  Open space reserves 
within residential 1 
zone & drainage 
reserves

  central median strips

  Open space reserves 
within residential 1 
zone & drainage 
reserves

  central median strips

  central median strips

  car parks

  Median strips & verges

  Roadside verges on 
rural roads and central 
median strips on 
connector and arterial 
roads

  parks & reserves

  Narrow nature strips 
and centre medians

Gross pollutant 
traps

  As Owners corporation 
asset (including 
management & 
maintenance 
responsibilities)

  When there is suitable 
maintenance access

  parks & reserves as a 
council asset

Sand filters   As Owners corporation 
asset (including 
management & 
maintenance 
responsibilities)

  When there is suitable 
maintenance access

  Retrofitted into existing 
developments

  As Owners corporation 
asset (including 
management & 
maintenance 
responsibilities)

  When there is suitable 
maintenance access

  Retrofitted into existing 
developments

  Not approved as a 
council asset

Sedimentation 
basins

  As a temporary 
measure during 
construction

  Only where there is 
suitable access for 
maintenance

  As a temporary 
measure during 
construction

  As part of a wetland 
system or treatment 
train

  Only where there is 
suitable access for 
maintenance

  As a temporary 
measure during 
construction

  As part of a wetland 
system or treatment 
train

  Only where there is 
suitable access for 
maintenance

  As a temporary 
measure during 
construction

  As part of a wetland 
system or treatment 
train

  Only where there is 
suitable access for 
maintenance

  Wet basin where 
catchment is < 60 ha
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WSUD asset approved for use Not approved for use

residential  
(multi dwelling)

residential  
(multi dwelling greater 

than 5)
commercial and  

industrial
rural and open space 

reserves

constructed 
wetlands

  Where catchment is 
> 60 hectares

  Only where there is 
suitable access for 
maintenance

  Where catchment is 
> 60 hectares

  Only where there is 
suitable access for 
maintenance

  Where catchment is 
> 60 hectares

  Only where there is 
suitable access for 
maintenance

  Not suited to steep 
land

Ponds and shallow 
lake systems

  At the end of a wetland 
system 

  As storage for water 
reuse schemes

  Where wetland 
systems are not 
feasible

  Not suited to steep 
land

reduce local inundation

Porous pavements   pedestrian & bike 
paths
  Driveways (except in 
turning areas for 
vehicles)

  pedestrian & bike 
paths
  Driveways (except in 
turning areas for 
vehicles)

  Shopping strips & 
streetscapes

  pedestrian & bike 
paths

  Not suited to areas 
used as a turning 
circle for vehicles

Ponds and shallow 
lake systems

  Open space reserves   Not suited to steep 
land

Water conservation

Stormwater 
harvesting & reuse 
systems

  Supplied to epA ‘fit for 
purpose’ standard 

  Supplied to epA ‘fit for 
purpose’ standard 

  Supplied to epA ‘fit for 
purpose’ standard 

  Sports ovals, public 
open space
  Supplied to epA ‘fit for 
purpose’ standard

  Non-compliant with 
water / sewerage 
authority, epA, 
Melbourne Water 
and council 
requirements
  Non-compliant with 
NWQMS Australian 
guidelines for Water 
Recycling (2009)
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3.4 fUNDING oPPortUNItIES
Funding for the implementation of WSUD projects may be 
available through council or external support.  The names 
of these funding programs and grants may change, 
however the list below gives an indication of the type of 
funding that may be available.

•  Frankston city council support  
(refer to www.frankston.vic.gov.au):

 –  capital works programs

 –  community grants program (these include 
environmental initiatives and are available for eligible 
community groups – refer to the Frankston city 
council website for more information)

•  external support – refer to business victoria  
www.business.vic.gov.au for a list of state and national 
grant programs. external funding support may include 
the following:

 –   commonwealth government grants and programs,  
for example: 

  >  commonwealth government Rainwater and 
greywater Rebates

 – State government grants and programs

 –  Melbourne Water programs (refer to  
 www.melbournewater.com.au), for example:

  >  Melbourne Water support for the 10,000 Rain 
gardens program

  > living Rivers program

 –  private sector support, for example through the 
property or construction sector.

3.5 DESIGN, coNStrUctIoN aND 
maINtENaNcE coNSIDEratIoNS
The final part of the planning phase is to consider factors 
that may impact the design, construction and maintenance 
phases: 

• design considerations:
 –  potential site constraints
 –  WSUD assets that meet the required outcomes
 –  integrating WSUD with existing and proposed drainage 

systems

• construction considerations:
 –  designs that are simple to construct
 –  site access & site constraints

• maintenance considerations:
 – designs that are simple to maintain
 – designs that minimise lifecycle and maintenance costs
 –  designs that minimise energy use and greenhouse  

gas emissions
 –  site access
 – budgeting for maintenance.
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3.6 PLaNNING caSE StUDy – 
BEach StrEEt EaSt ShoPPING 
cENtrE UPGraDE
The upgrade to the beach Street east Shopping centre 
was identified through council’s Neighbourhood Shopping 
centre Streetscape Masterplan. The planning phase 
formed a key part of this project, and lead to a project that 
benefited both the community and environment.

Background information and WSUD targets identified

The early planning phase was used to identify opportunities 
to implement WSUD as part of the upgrade. The targets 
were to improve stormwater quality entering waterways, 
reduce peak flows and increase groundwater recharge.  
it was also a goal to improve the amenity of this area for 
the benefit of the community.

funding opportunities identified

external support was sought during the planning phase, 
and discussions with Melbourne Water lead to co-funding 
of the project by Melbourne Water as part of the living 
Rivers Stormwater program.

community Engagement

community consultation also formed a key part of the 
planning and design phases for this project, to ensure the 
community were satisfied with the design outcomes. 
community awareness and education for sustainable water 
management was also promoted during this project.

The success of the planning phase allowed for a range of 
WSUD assets to be incorporated into the streetscape as 
part of the shopping centre upgrade, leading to both social 
and environmental benefits. 
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4. DESIGN of WSUD
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4.1 BackGroUND INformatIoN
background information on the site is required before 
commencing the design of WSUD. information from the 
planning phase is to be used to gain an understanding  
of the site and the surrounding environment (refer to  
the checklist for WSUD projects shown in Table 3.1).  
in addition, further investigations should be undertaken 
during the design phase to gather more detailed 
information. Additional information that should be  
collected includes:

•  site characteristics and surrounding environment

 –  site layout and potential locations for WSUD assets

 –  topographic information, including contours

 –  underground services

 –  legal point of discharge

 – planning constraints

 – geotechnical characteristics

 – environmental and cultural heritage features

 – climatic conditions

•  an assessment of the downstream hydrology and 
upstream catchment conditions, including an 
understanding of any existing flooding issues

•  the required WSUD targets, and whether multiple 
WSUD outcomes can be achieved with the design

•  water demand management and water conservation, 
including local opportunities for water reuse.

When assessing the site information, it is important to 
determine how the WSUD assets will integrate with the 
existing drainage system. The drainage system in the 
Frankston municipality already has areas with existing 
flooding issues, so WSUD should be designed to reduce 
local inundation.

4.2 coNcEPt DESIGN ProcESS
The concept design phase involves developing concept 
design options to meet the required WSUD targets.  
WSUD assets should be chosen based on these targets, 
the council approved assets, and the findings from the 
initial site investigation (refer to Section 3 – planning). 
Appendix A outlines the function and applicability of  
various WSUD assets. For more detail refer to the WSUD 
engineering procedures (Melbourne Water, 2005).

This section outlines the design considerations and 
modelling processes that should be completed and 
documented as part of the concept design.

4.2.1 DESIGN coNSIDEratIoNS

There are a number of design considerations that should be 
investigated as part of the concept design phase, including: 
environment and heritage, climate change, local inundation 
and community engagement and education. The amount of 
information and detail that is required will vary for each 
project, and will depend on how significant that particular 
design factor is to the site. These design factors may also 
impact the type of WSUD asset that is used for the project. 
Findings from these investigations should be documented 
in the concept design report. 

4.2.1.1 EnvironmEnt & hEritagE

environmental and cultural heritage features should be 
considered for all projects. The level of detail required from 
the investigation will vary depending on the specific site.   
in some cases a desktop investigation will be sufficient, 
and in others a full environment and heritage study may be 
required. incorporating WSUD into the local landscape 
features should also be considered.

The reference documents shown in Table 4.1 should be 
used as a first point of reference for environmental and 
cultural heritage information. 

thE DESIGN of WSUD aSSEtS occUrS throUGh tWo kEy StaGES – thE coNcEPt DESIGN 
aND thE DEtaILED DESIGN. thE DESIGN IS to BE DEvELoPED BaSED oN thE oUtcomES 
from thE PLaNNING PhaSE. DUrING thE DESIGN PhaSE thErE arE tWo maIN hoLD 
PoINtS WhErE coUNcIL aPProvaL IS rEqUIrED; aftEr comPLEtIoN of thE coNcEPt 
DESIGN aND foLLoWING thE comPLEtIoN of thE DEtaILED DESIGN. hoWEvEr, It IS 
ImPortaNt to havE coUNcIL coNSULtatIoN aND INtErDEPartmENtaL INvoLvEmENt 
throUGh thE ENtIrE DESIGN PhaSE.

thIS SEctIoN of thE DocUmENt ProvIDES GUIDaNcE oN thE DESIGN ProcESSES, aND thE 
aPPLIcatIoNS, PErmItS aND coUNcIL aPProvaLS ProcESS.
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table 4.1 reference documents for environment and heritage

Environmental or  
heritage consideration frankston city council reference documents External reference documents

cultural heritage Frankston city heritage Study (Stage 1 – 1995 and Stage 2 
– 1997) www.frankston.vic.gov.au/fhs/index.htm

Frankston central Activities District heritage Review  
(july, 2010)

Frankston planning Scheme – heritage Overlay  
(refer to victorian planning Schemes online)

heritage victoria  
www.dpcd.vic.gov.au/heritage

heritage council of victoria  
http://vhd.heritage.vic.gov.au/

Aboriginal Affairs victoria website (Department of  
planning and community Development, victoria)

Environment and 
sustainability

environmental Sustainability policy (2010)

eSD Design guide – Urban Design (2009)

Frankston planning Scheme – environment Significance 
Overlay (refer to victorian planning Schemes online)

Frankston planning Scheme – Significant landscape 
Overlay (refer to victorian planning Schemes online)

Frankston planning Scheme – erosion Management 
Overlay (refer to victorian planning Schemes online)

Biodiversity biodiversity interactive Map  
(Department of Sustainability and environment, victoria)

Planting and landscape Frankston vegetation Study (2006)

Foreshore Flora and Fauna Report (2010)

landscape Town planning guidelines  
(October, 2006)

landscape character Map (fact sheet)

ecological vegetation class (evc) map for  
port phillip and Westernport (Department of Sustainability 
and environment victoria, and victorian Resources online 
– Department of primary industries)

Geology geovic interactive Map  
(Department of Sustainability and environment, victoria)

4.2.1.2 ClimatE ChangE

WSUD designs should consider climate change and the 
impacts it may have on design. council’s climate change 
documents address the risks associated with climate 
change and identify actions to reduce these potential risks. 
The documents include:

•  climate change impacts and Adaptation plan

•  carbon Neutral Action plan (in development)

The climate change impacts and Adaptation plan  
identifies drainage and infrastructure as major risk areas. 
The document also outlines a number of actions that 
should be taken to better prepare for potential climate 
change risks, including: upgrading existing drainage 
infrastructure, ecologically sustainable design, protecting 
the natural environment, integrating WSUD, using 
alternative water supplies, and onsite water retention. 
These factors should be considered in the design of  
WSUD assets.

4.2.1.3 loCal inundation

The Municipality has areas of land that are declared flood 
prone and construction within these declared areas are 
subject to development requirements. parts of the existing 
drainage infrastructure system are old and under capacity 
and any new development will have the potential to further 
impact the drainage system, so designs need to integrate 
properly without causing detriment to the existing system. 

The design flow needs to be selected and design elements 
chosen to minimise any local inundation.

Reference should be made to the Frankston planning 
Schemes (refer to the victorian planning Schemes online) 
in particular the land Subject to inundation Overlay (lSiO) 
and Special building Overlay (SbO), for areas that currently 
have inundation issues. Reference should also be made to 
the Frankston Flood Management plan (2011).

4.2.1.4 Community EngagEmEnt  
and EduCation

WSUD projects should aim to include community 
engagement and education. This can be achieved through  
a number of ways, including:

•  signage

•  creating a feature design for the community

•  landscape and streetscape

•  letter drops and newsletters

•  community input and feedback into the design.

currently council is involved in a number of different 
programs to engage and educate the community on water 
and environmental issues. Designers should consider if any 
of these programs or methods of engaging the community 
are relevant to the project. community engagement is 
particularly important for projects located in high exposure 
areas within council.
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4.2.2 moDELLING WSUD PErformaNcE

WSUD treatment performance should be modelled using 
the Model for Urban Stormwater improvement 
conceptualisation (MUSic). Modelling can be completed 
for individual WSUD assets or for a collection of WSUD 
measures (treatment train), to meet the required targets. 
The input parameters for the model will vary depending on 
the site characteristics (refer to the sections below for 
more detail). The Melbourne Water MUSic guidelines 
(2010) provide information on the use of MUSic and 
MUSic parameters (refer to the Melbourne Water website 
for more information www.melbournewater.com.au).

Stormwater harvesting system performance should be 
determined using a water balance model. MUSic can 
provide a basic water balance model, however in some 
cases this may not be accurate enough and a more detailed 
model may need to be used.

The following sections outline some of the model inputs 
and modelling methods for WSUD.

fraction impervious

Fraction impervious values are to be nominated based on 
the land use type. Refer to the MUSic guidelines 
(Melbourne Water, 2010) for typical fraction impervious 
values for different zones.

rainfall data

A rainfall distribution map for greater Melbourne was 
developed by Melbourne Water (refer to MUSic 
guidelines, 2010). The map identifies rainfall bands, and the 
associated rainfall station and reference year for areas 
across greater Melbourne. Frankston city council sits 
within two rainfall bands; the western part having a mean 
annual rainfall (MAR) of 650-750mm, and the eastern 
section with a higher MAR of 750-850mm. The reference 
stations for these bands, as nominated by Melbourne 
Water are:

•  Melbourne city (MAR 650-750mm) – on the western 
side of Frankston city council

•  Koo Wee Rup (MAR 750-850mm) – on the eastern side 
of Frankston city council

Refer to Table 4.2 for the reference rainfall station, 
reference year and time step to be used when modelling 
WSUD assets. Refer to the Rainfall Distribution plan in the 
MUSic guidelines (Melbourne Water, 2010) to see the 
rainfall band locations.
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table 4.2 reference rainfall station

model type
rainfall reference 
station reference year time step

Stormwater 
treatment

Melbourne city 1966 6 minute

Koo Wee Rup 2004 6 minute

Stormwater 
harvesting

Melbourne city * Up to 10 years  
of data

1 hour

Koo Wee Rup*

*  Note another relevant rainfall station with a long data series may be 
chosen. if another rainfall station is chosen an analysis may have to be 
completed to ensure the mean rainfall values for that station match 
those for Frankston. Rainfall series should also have a minimum amount 
of missing data.

modelling for stormwater quality

Stormwater treatment assets should be chosen based on 
the council approved WSUD assets (refer to Table 3.3) and 
site characteristics. One or more of these treatment assets 
may be used to meet the required targets (refer to 
Appendix A for a summary of the function and applicability 
of various WSUD assets). Refer to the MUSic guidelines 
(Melbourne Water, 2010) for more information on the 
different treatment nodes and associated input parameters.

Treatment performance modelled in MUSic should aim to 
meet the stormwater quality improvement targets of a 
reduction in Total Nitrogen by 45%, Total phosphorus by 
45%, gross pollutants by 70% and Total Suspended Solids 
by 80%, or the targets set out in the planning phase for that 
particular project (refer to Section 3.3). Stormwater quality 
improvement results are to be documented in the concept 
design report, and the MUSic model supplied to council 
for review.

modelling for stormwater quantity

Stormwater harvesting systems should be chosen based 
on the council approved WSUD assets (refer to Table 3.3). 
A water balance model can be used to investigate the 
performance of a particular system, with the rainfall data 
and demand profiles as an input for the model. The rainfall 
data should be based on that listed above, unless there is 
another relevant rainfall data set with a long series of data 
(preferably over 10 years) and with minimum data missing 
from the series. A longer rainfall data series provides more 
accurate results in the model. if an alternative rainfall data 
series is used this should be approved by council and 
details of the data series included in the concept design 
report. The recommended time step for stormwater 
harvesting models is 1 hour, however this time step may 
vary depending on the set up for the proposed stormwater 
harvesting system.

The demand profile will need to be determined for each 
site and also input into the water balance model. Demand 
profiles are typically estimated as a monthly percentage of 
an annual demand, however can also be input as an annual 
demand or daily demand.

A basic water balance model can be set up using MUSic. 
Refer to the MUSic guidelines (Melbourne Water, 2010) 
for details on input parameters and losses that may be 
included in the model. MUSic models and results are to be 
submitted to council as part of the concept design 
documentation.

Details of the stormwater harvesting system performance 
should be included in the concept design report.  
The system performance, or reliability of the system to 
supply water, can be measured as a percentage of time 
that the water supply meets the demand. This can be 
calculated as a percentage for each time step in the model.

4.2.3 aPProvaL of coNcEPt DESIGN

Following the concept design, there is a hold point where 
designs are to be submitted to and approved by council, 
before proceeding with the detailed design. Section 4.4 
outlines the specific applications (including the required 
documentation), permits and the approvals processes 
required for both the concept and detailed design.

4.3 DEtaILED DESIGN ProcESS
The detailed design process involves the development of 
detailed design drawings and design reports. This design 
must be consistent with the approved concept design. 
Reference should be made to the WSUD engineering 
procedures (Melbourne Water, 2005) for design 
requirements for the different WSUD assets (refer to  
the Melbourne Water website for more information – 
www.melbournewater.com.au).

4.3.1 DESIGN coNSIDEratIoNS

There are a number of factors that are relevant for the 
detailed design phase. Design considerations include; 
safety in design, landscape and planting, construction, 
maintenance and defect liability period, ongoing lifecycle 
and maintenance costs.
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4.3.1.1 SafEty in dESign

Safety considerations for the design of WSUD assets  
may include:

•  site access (for construction and maintenance) –  
for staff and machinery/vehicles

•  safety considerations for construction

•  public access

•  appropriate signage to identify risks (for example deep 
water, use of recycled water, confined spaces etc.)

•  batters to open water (refer to Melbourne Water 
guidelines – wetlands and ponds)

•  batters for maintenance – minimum of 1 in 5

•  risks of using recycled water, refer to NWQMS 
Australian guidelines for Water Recycling:  
Managing health and environmental Risks (phase 2) – 
Stormwater harvesting and Reuse (2009)

•  flood depths and water velocities.

4.3.1.2 landSCapE and planting

landscape and planting is an important component of 
WSUD for both aesthetics, to create a community feature, 
and functionality. planting can often form a key component 
of the treatment process and can offer additional 
functionality such as stabilising banks and minimising 
erosion. The landscape and planting plans are therefore 
necessary for the detailed design phase.

landscape and planting plans should be submitted with 
each detailed design. The vegetation should be chosen 
based on the type of WSUD asset (refer to external 
reference documents in Table 4.3), as well as to match the 
specific environment and vegetation native to the 
Frankston area (refer to council reference documents in 
Table 4.3). landscape and planting plans should also include 
vegetation that can be easily maintained.

table 4.3 Landscape and planting plans reference documents

frankston city council 
reference documents

External reference  
documents

landscape character planting 
guide (fact sheet)

WSUD engineering procedures: 
Stormwater – Appendix A 
Suggested plant species for 
WSUD treatment elements 
(Melbourne Water, 2005)

landscape character Map  
(fact sheet)

constructed Wetlands guidelines 
– Appendix 4 Suggested plant 
species for wetlands (Melbourne 
Water, 2010)

Sustainable gardening in 
Frankston and guide to local 
plants and Weeds (1996)
http://www.sgaonline.org.au/pdfs/
frankston.pdf

Stormwater biofiltration Systems 
Adoption guidelines – Section 
3.5.12 vegetation (Facility for 
Advancing Water biofiltration, 
2009)

4.3.1.3 ConStruCtion, maintEnanCE and 
dEfECt liability rEquirEmEntS

Documentation of the planned construction and 
maintenance issues should be addressed and included as 
part of the detailed design reporting. This documentation 
may include:

•  a Site environmental Management plan

•  preferred site access and access to the WSUD asset (for 
both construction and maintenance) for staff, machinery 
and vehicles as required

•  asset handover arrangements, including defect liability 
and timeframes if applicable

•  maintenance plans or procedures, which outline the 
responsibilities, requirements and indicative costs for 
maintenance.

Defect liability periods should also be considered during the 
design phase. The defect liability periods applicable to 
WSUD assets owned by council commence after practical 
completion of the asset, and are outlined below:

•  bioretention basins and swales, rain gardens and sand 
filters – 24 months

•  sedimentation basins, wetlands, lakes and ponds:

 –  civil assets (e.g. gpTs, pipes and concrete structures) 
– 12 months

 – landscape vegetation and plantings – 24 months.

4.3.1.4 lifECyClE and maintEnanCE CoStS

An estimate of the ongoing lifecycle and maintenance 
costs is to be made during the design phase. information 
on cost estimates is to be included in the design 
documentation. Refer to Section 6.3 for further information 
on cost estimates.
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4.4 aPPLIcatIoNS, PErmItS  
aND coUNcIL aPProvaLS
council approvals may be required for the concept and 
detailed design. The information required, and therefore the 
submissions to council, for each phase of the design will 
differ. This section outlines the applications, permits and 
approvals process for WSUD projects.

applications

concept design applications should include the following:

•  design report, including the design intent, modelled 
WSUD performance and assumed model input 
parameters, and any other design considerations

•  concept design drawings

•  maps or plans showing drainage, contour and catchment 
information

•  electronic copy of the MUSic model.

Detailed design applications should include the following:

•  design report – to address all stormwater drainage, 
quality and conservation issues

•  detailed design drawings

•  site management plan - to meet construction phase 
requirements

•  digital data for the Frankston city council asset 
management database (refer to the D-Spec Standard 
manual)

•  maintenance plans or procedures

•  life cycle and maintenance costs.

Permits

Planning Permits

For some buildings and works a planning permit may be 
required. in other cases WSUD may be incorporated  
into a development via permit conditions. if a planning 
permit is required a concept design must be submitted 
with the permit application. There may also be  
additional requirements – refer to all sections of the 
Frankston planning Scheme. For further information on 
planning permits refer to the Frankston city council 
website www.frankston.vic.gov.au. 

Infrastructure Permits

An Asset protection permit may also be required for works 
on site to protect councils assets during construction 
(Refer to council’s general local law No. 7 (2003) clause 
3.6). Refer to Frankston city council website for more 
detail on council permits (www.frankston.vic.gov.au).

approvals

council approval will be based on the WSUD design and 
design documentation submitted. The performance of the 
WSUD assets must meet the required targets and any 
council design requirements. Design reports must also 
address any design issues (as outlined in Section 4).  
if sufficient information is not supplied to council they may 
request that further information be provided. Note that 
detailed designs submitted must be consistent with the 
concept design. 

if a planning permit is required an Application for planning 
permit and any supporting information must also be 
submitted to council. Refer to the Frankston city council 
website for more information on planning and Asset 
protection permits.
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4.5 DESIGN caSE StUDy –  
GEorGE PENtLaND BotaNIc 
GarDENS LakE rEcoNStrUctIoN
The design work for the reconstruction of the lake in  
the george pentland botanic gardens began in 2009.  
The existing lake was a popular location for leisure activities 
and an important community feature, however problems 
from leaking had arisen due to a degrading lake wall and 
silting of the clay liner. Frankston city council therefore 
decided to reconstruct the lake.

community engagement and environmental 
considerations

The focus of the design for the reconstruction was to 
maintain the aesthetics for the community, to promote 
community education as well as improve the environmental 
value and treatment function of the lake system. 

Site investigation and water conservation 
opportunities

During the design phase an investigation of the site was 
completed and an existing stormwater drain was identified 
within the park area. This formed a component of the new 
design, with the stormwater from this drain being treated in 
the lake system, before being used for irrigation.

modelling WSUD performance

A model of the lake system was developed as part of the 
design phase to check the treatment function of the 
system. it was found that with a range of WSUD features 
to treat and store the stormwater, it would be suitable for 
use as irrigation water.

The final design included a range of WSUD assets such as 
rain gardens, rock chutes, the reconstructed lake with 
wetland planting and an open water section, retaining wall 
structures and a 150kl underground storage tank.  
To improve the aesthetics of the park and opportunities for 
community education other features such as a boardwalk 
and stonework were also included in the design.
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5.  coNStrUctIoN aND 
aSSEt haNDovEr
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5.1 DESIGN DocUmENtatIoN
Design documentation, including detailed design drawings, 
tender documents and specifications, are to be provided to 
the construction team. A feedback loop between the 
design and construction teams will be required to clarify 
any design issues and uncertainties, where further 
information is required or for designs that may be very 
challenging to construct.

5.1.1 DEtaIL DESIGN DraWINGS

Detailed design drawings will be provided for the 
construction phase, once the design has been approved  
by council. Drawings need to include sufficient information 
for construction to be completed and need to be easy to 
understand. Detail design drawings may also include 
references to Frankston city council standard drawings.

Designs need to consider construction and maintenance 
issues such as:

•  site access for construction and maintenance –  
access tracks need to be designed for the type of 
equipment or vehicles that will be needed during  
these phases

•  construction and maintenance issues

•  environmental Management plan (eMp) –  
to be developed for the construction phase

•  Traffic Management plan if required

•  locations of underground services

•  safety considerations.

5.1.2 tENDEr DocUmENtS aND 
SPEcIfIcatIoNS

Tender documents and specifications are to be  
developed at the beginning of the construction phase. 
Separate documents are to be developed for the civil  
works and the landscape works. Timing of works, hold 
points and material supply and availability should be 
determined at this stage. Once these documents have 
been developed the tendering process and selection can 
be completed.

5.2 coNStrUctIoN PhaSE 
rEqUIrEmENtS
prior to construction commencing, a pre-construction 
meeting should take place. The pre-construction meeting 
involves a handover of the design information for a 
particular site. The pre-construction meeting can be used  
to clarify any uncertainties, required asset protection 
measures, permits or any other local or site issues. 
Reference should be made to the WSUD engineering 
procedures (Melbourne Water, 2005) for construction 
considerations for the different WSUD assets.

A clear understanding of the construction documentation is 
required to ensure the construction matches the intended 
design. Any uncertainties should be discussed in the 
pre-construction meeting, or further information should be 
requested from the designers.

5.2.1 aSSEt ProtEctIoN DUrING 
coNStrUctIoN

The WSUD assets, surrounding environment and other 
council assets all need to be protected during the 
construction phase. Refer to the project environmental 
Management plan for environmental protection measures. 
council assets (for example footpaths, nature strips,  
signs, nature strip trees, vegetation, underground assets, 
pits and road pavement) must not be damaged as a  
result of works (refer to council’s local law No. 7 (2003) 
and Frankston city council building and Works code of 
practice (April, 2006)).  Required asset protection measures 
are to be confirmed in the pre-construction meeting,  
and may include:

•  silt fences

•  straw bales

•  fences/bollards around WSUD assets

•  sacrificial layers in treatment systems

•  inclusion of temporary turf or geofabric with planting,  
for sediment control before plants are established

•  temporary diversions of stormwater around WSUD 
assets during construction.

litter and building site waste must also be managed 
properly on site (refer to Frankston city council building 
and Works code of practice (April, 2006)).

thE coNStrUctIoN aND haNDovEr PhaSES INcLUDE thE haNDovEr of DESIGN 
DocUmENtatIoN, foLLoWED By thE coNStrUctIoN PhaSE, aND ULtImatELy thE 
haNDovEr of oPEratIoNS aND maINtENaNcE DocUmENtatIoN for thE maINtENaNcE 
PhaSE. It IS ImPortaNt that SUffIcIENt INformatIoN IS haNDED ovEr at Each StaGE  
to ENSUrE that thE coNStrUctIoN matchES thE INtENDED DESIGN aND to ProvIDE  
a cLEar UNDErStaNDING of thE maINtENaNcE rEqUIrEmENtS for thE WSUD aSSEtS.
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5.2.2 coNStrUctIoN INSPEctIoN

During the construction phase there are a number of hold 
points, where approval and sign off by the Superintendent 
is required. At these hold points, an inspection of the 
construction works by the Superintendent is also required. 
Refer to council Specification Section 2 – in particular 
Section 2.A2 and Appendix A for construction works 
activities and required hold points and sign offs for 
construction works. The construction inspections may also 
include material testing and provision of samples.

inspections and sign offs will be required both during the 
construction phase as well as a final inspection following 
completion of construction. The construction checklists in 
the WSUD engineering procedures (Melbourne Water, 
2005) can be used as a guide for the type of inspection 
required for specific WSUD assets. Refer to Table 5.1 for 
reference list of construction inspection checklists for 
various WSUD asset types.

table 5.1 construction inspection checklists for  
WSUD assets

WSUD asset reference 

Sedimentation basin Section 4.4.3 of WSUD engineering 
procedures (Melbourne Water, 2005)

Bioretention swale Section 5.4.3 of WSUD engineering 
procedures (Melbourne Water, 2005)

Bioretention basin Section 6.4.3 of WSUD engineering 
procedures (Melbourne Water, 2005)

Sand filters Section 7.4.3 of WSUD engineering 
procedures (Melbourne Water, 2005)

Wetlands Section 8.4.3 of WSUD engineering 
procedures (Melbourne Water, 2005)

constructed wetlands Section 9.4.3 of WSUD engineering 
procedures (Melbourne Water, 2005)

Ponds and lakes Section 10.4.3 of WSUD engineering 
procedures (Melbourne Water, 2005)

Infiltration measures Section 11.4.3 of WSUD engineering 
procedures (Melbourne Water, 2005)

GPts Refer to manufacturer specifications

Note: Refer to the Melbourne Water website (www.melbournewater.
com.au) for further information on the WSUD engineering procedures.

A check of the specific Frankston city council construction 
requirements should also be completed, for example 
preferred council planting types. Other items specific to 
the project or site should also be included during the 
construction inspections, for example managing high flows 
and any building phase damage.

5.3 aGrEEmENt of oPEratIoNS 
aND maINtENaNcE haNDovEr 
rEqUIrEmENtS
Following the completion of construction (in accordance 
with the design plans) the maintenance period begins.  
At this stage there is a hold point where a number of 
actions are required prior to handover of the WSUD asset 
for operations and maintenance. These actions include:

•  develop maintenance and operation plans (refer to 
Section 6)

•  council consultation and approval of maintenance plans

•  construction inspection (refer to Section 5.2.2)

•  completion of asset handover checklist (refer to Section 
5.3.1)

•  inform relevant parties of maintenance responsibilities 
(e.g. council or Owners corporation).

After the maintenance period has started an off 
maintenance inspection is conducted to ensure the  
WSUD asset is constructed and operating as per design.  
For council assets, an inspection will be conducted 
following construction as well as regular inspections  
during the maintenance phase (refer to Section 6 for  
more detail on the maintenance phase). For assets 
managed by Owners corporations, council will only 
conduct an inspection following construction. Refer to 
Section 5.3.1 below for more information on the asset 
handover checklists.

5.3.1 aSSEt haNDovEr chEckLIStS

An asset handover checklist should be completed following 
practical completion and prior to the handover of WSUD 
assets. This should occur to ensure the WSUD assets have 
been constructed according to the design and to ensure 
the correct maintenance information is provided to the 
maintenance team (e.g. the council Maintenance team or 
Owners corporation). it is recommended that the WSUD 
engineering procedures (Melbourne Water, 2005) 
checklists be used as a guide for the different WSUD 
types. Refer to Table 5.2 for a reference list of the WSUD 
asset handover checklists.
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table 5.2 asset handover checklists for WSUD assets

WSUD asset checklist reference 

Sedimentation basin 
checklist

Section 4.4.4 of WSUD engineering 
procedures

Bioretention swale Section 5.4.4 of WSUD engineering 
procedures

Bioretention basin Section 6.4.4 of WSUD engineering 
procedures

Sand filters Section 7.4.4 of WSUD engineering 
procedures

Wetlands Section 8.4.4 of WSUD engineering 
procedures

constructed wetlands Section 9.4.4 of WSUD engineering 
procedures

Ponds and lakes Section 10.4.4 of WSUD engineering 
procedures

Infiltration measures Section 11.4.4 of WSUD engineering 
procedures

GPts Refer to manufacturers specifications

Other items specific to the particular design or project may 
have to be included on the checklist, for example:

•  marker locations for systems or pits that may be hidden 
by overgrown vegetation

•  locks on pits etc. – using appropriate council locks

•  confined space warnings (e.g. for gpTs)

•  safety or interpretive signs.

A maintenance schedule should also be developed and 
council and the developer should walk over the site prior to 
asset handover. Refer to Section 6 for further detail on 
maintenance requirements.
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6.  maINtENaNcE
aND oPEratIoN
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6.1 oPEratIoN PLaNS
Operation plans should be developed for WSUD assets 
that council may inherit that are difficult to operate. 
Requirement for an operation plan will be determined  
on a case by case basis by council. examples of when  
an operation plan may be required include, but are not 
limited to:

•  wetlands that include penstocks to control inflow and 
water level

•  stormwater harvesting schemes with complex control 
systems – council will need information on how to 
operate the system.

Operation plans may include the following type of 
information:

•  photographs of relevant components

•  make and manufacturer 

•  purpose of the component 

•  maintenance requirement

•  expected frequency of maintenance.

Refer to Appendix 6 of the constructed Wetland guidelines 
(Melbourne Water, 2010) for an example of an operation 
and responsibility plan.

6.2 maINtENaNcE PLaNS
Maintenance plans or procedures are to be developed  
and then handed over following the construction phase. 
The maintenance plan may be a council plan or one 
specific to the project. The plan needs to clearly outline:

•  the maintenance procedure and how to maintain the 
WSUD asset

•  description or plan showing the location of assets that 
require maintenance. Marker locations may also be 
required for pits or other infrastructure that cannot be 
easily found (e.g. once vegetation is established), but 
requires maintenance

•  maintenance responsibilities – the plan must state who 
is responsible for the ongoing maintenance (e.g. council 
or an Owners corporation), do they require training on 
how to maintain the system and do they require a 
maintenance notice from council?

•  an estimate of the ongoing maintenance costs.

Maintenance plans also need to consider the impact that 
non-council owned assets may have on council owned 
assets, and the required maintenance for this.

6.2.1 DEvELoPING a maINtENaNcE PLaN

Maintenance plans should include the following 
information:

•  required inspections and frequency

•  maintenance tasks and frequency (refer to maintenance 
considerations below, Appendix A and WSUD 
engineering procedures)

•  procedure to maintain the WSUD asset and any specific 
equipment that may be required

•  materials list and supplier details

•  manufacturers documents, warranties and schedules

•  plant list

•  site specific requirements (e.g. if locks are required on 
parts of the system to prevent vandalism)

•  monitoring method

•  maintenance access – maintenance access must be all 
weather access and must not impact the environment  
or amenity.

Maintenance plans should be reviewed and approved by 
council prior to commencement of maintenance period.

6.2.2 maINtENaNcE coNSIDEratIoNS for 
WSUD aSSEtS

Maintenance requirements vary for different WSUD assets 
and sites, but may include:

•  inspection of assets

•  cleaning the asset, removal and safe legal disposal  
(in accordance with epA standards) of litter, debris, silt 
and sediment

•  removal and replacement of the filter media

•  edge control and erosion management

•  vegetation management and weed removal

•  maintaining pumps

•  ongoing monitoring and reporting.

Refer to Appendix A and the WSUD engineering 
procedures (Melbourne Water, 2005) for lists of the 
required maintenance for different WSUD assets.

thE maINtENaNcE rEqUIrEmENtS vary for thE DIffErENt WSUD aSSEtS.  
It IS thErEforE ImPortaNt to havE a maINtENaNcE ProcEDUrE that cLEarLy  
oUtLINES thE maINtENaNcE rEqUIrEmENtS to ENSUrE thE WSUD aSSEtS  
maINtaIN thEIr fUNctIoNaLIty. thE oNGoING maINtENaNcE coStS ShoULD aLSo BE 
EStImatED PrIor to haNDovEr So thE coStS caN BE factorED INto thE BUDGEtS.
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6.2.3 vEGEtatIoN maNaGEmENt

Ongoing maintenance of vegetation is required for WSUD 
assets, and is particularly important in the first 2 years 
following construction, before the plants are fully 
established. vegetation management may include:

•  removal of weeds (refer to Frankston city council  
Weed guide and plant guide – Mornington peninsula 
pest plants)

•  replacement of plants and mulch

•  tree pruning

•  mowing.

For further information on vegetation management  
refer to Maintaining Water Sensitive Design elements 
(epA, 2008) and WSUD engineering procedures 
(Melbourne Water, 2005).

6.3 LIfEcycLE aND  
maINtENaNcE coStS
The lifecycle and maintenance costs for WSUD systems 
need to be determined and included in maintenance 
budgets. Maintenance costs can be estimated based on 
past experience, or one of the following resources can be 
used as a guide:

•  information from the maintenance team

•  information from the private developers maintenance 
plan

•  indicative costs outlined in Maintaining WSUD elements 
(epA, 2008).

6.3.1 rEPLacEmENt aND rENEWaL

Replacement and renewal costs need to be included in 
budgeting. Well estimated costs are required, and again 
can be based on past experience, input from the 
maintenance team or from maintenance plans.

information from the maintenance, replacement and 
renewal costs from a project should be used to inform 
future budgets.

6.4 aSSEt maNaGEmENt
Frankston city council uses the hansen 8 Asset 
Management information System (AMiS) to register and 
manage all WSUD assets. The system follows the D-Spec 
standard specification, and WSUD information provided to 
council will need to be in accordance with this 
specification. The asset management database system will 
combine geographic information and asset management 
information, and provide a streamlined method for council 
to track these assets. it will also provide opportunities for 
council to forecast maintenance and associated costs.

All future ‘as constructed’ information will need to be 
provided to council in the correct electronic format to be 
included in the database. Refer to the D-Spec standard 
specification for more information on the type and format 
of information required by council.

6.5 moNItorING aND rEPortING
Ongoing monitoring of WSUD systems needs to occur,  
to ensure the WSUD assets maintain their functionality. 
The monitoring method should be outlined in the 
maintenance plan and should clearly state the required 
monitoring frequency. The system effectiveness and 
maintenance requirements for all council assets should be 
included in ongoing reporting back to council, to be 
considered in future designs and to inform future 
maintenance budgets.
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AppeNDix A 
WSUD aSSEt  
INformatIoN ShEEtS
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BIorEtENtIoN BaSINS aND raIN GarDENS  
iNFORMATiON SheeT
Description

bioretention basins and rain gardens are types of 
biofiltration systems that are used for stormwater quality 
improvement. The systems include a number of elements 
including a filter media and vegetation. Stormwater filters 
through the system allowing uptake of stormwater 
pollutants through the vegetation and filter media. 
bioretention basins are particularly efficient at removing 
fine particulate or soluble contaminants such as nitrogen. 
The extended detention time also adds to the treatment 
function as well as reducing peak flows.

function

• Stormwater treatment

• Flow attenuation

Indicative costs (low, moderate or high)

• installation costs – moderate

• Maintenance costs – moderate 

applicability

• Residential areas, commercial areas including car parks and street scapes, drainage reserves and open space reserves

• Not suitable in locations where system may restrict permanent subsurface flow conditions

Design and maintenance considerations

• Filter media is sensitive to blocking, so must be protected during construction phase

•  hydraulic conductivity of filter media should be tested prior to construction and before handover  
(refer to WSUD engineering procedures, 2005)

• it is recommended that vegetation be selected in consultation with landscape architects

for further information refer to:

• Adoption guidelines for Stormwater biofiltration Systems (FAWb, 2009)

• WSUD engineering procedures: Stormwater – chapter 6 (Melbourne Water, 2005)

35



BIorEtENtIoN SWaLES 
iNFORMATiON SheeT
Description

bioretention swales are a type of biofiltration system 
located in the base of a swale. bioretention swales offer 
both stormwater treatment and conveyance functions.  
The systems are designed to filter stormwater through  
the filter media and planted sections to improve 
stormwater quality. 
 
 
 

function

• Stormwater treatment

• Stormwater conveyance

• Flow attenuation

Indicative costs (low, moderate or high)

• installation costs – moderate

• Maintenance costs – moderate 

applicability

•  Suited to highly urbanised areas including residential areas, commercial areas, car parks and street scapes,  
drainage reserves and open space reserves

•  Typically suited to slopes of 1 to 4%, where flow velocities during major storm events do not exceed 2m/s  
(note measures can be taken to reduce flow velocities)

•  Not suited to steep land

Design and maintenance considerations

•  Filter media is sensitive to blocking, so must be protected during construction phase

•  hydraulic conductivity of filter media should be tested prior to construction and before handover  
(refer to WSUD engineering procedures – Melbourne Water, 2005)

•  velocity-depth check should be undertaken for public safety (refer to WSUD engineering procedures –  
Melbourne Water, 2005)

•  it is recommended that vegetation be selected in consultation with landscape architects

for further information refer to:

• Adoption guidelines for Stormwater biofiltration Systems (FAWb, 2009)

• WSUD engineering procedures: Stormwater – chapter 5 (Melbourne Water, 2005)
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coNStrUctED WEtLaNDS 
iNFORMATiON SheeT
Description

constructed wetlands are artificially created shallow  
water bodies that contain extensive vegetation.  
They typically contain a number of zones of varying depth 
and vegetation type and cover to improve stormwater 
quality (refer to Melbourne Water’s constructed Wetlands 
guidelines (2010) for more information). Stormwater 
pollutants are removed through various processes, 
including: sedimentation, filtration and pollutant uptake 
through vegetation. 

function

• Stormwater treatment

• Flow attenuation

Indicative costs (low, moderate or high)

• installation costs – high 

• Maintenance costs – moderate

applicability

•  Suited to large catchments with high volumes of runoff, including large residential or commercial developments,  
rural areas or open space reserves

•  Not suited to steep land or areas where land availability is restricted

Design and maintenance considerations

•  constructed wetlands should treat at least 90% of mean annual runoff

•  Wetlands should be designed with a high flow bypass to take flows higher than the design flow (typically 1 in 1 year 
event), refer to Section 9.3.6 of the WSUD engineering procedures: Stormwater (Melbourne Water, 2005)

•  Riser outlets are to be designed to achieve required detention time in the wetland. Riser outlets should also be sized to 
act as an emergency overflow

•  A minimum freeboard of 0.3m for the embankment is required

•  Wetlands are to be designed and constructed with appropriate maintenance access (refer to Melbourne Water’s 
constructed Wetlands guidelines (2010))

•  Wetland design must meet safety requirements and implement reasonable safety measures (refer to Section 6  
of the constructed Wetlands guidelines, Melbourne Water, 2010), including approach batter slopes, safety benches 
and signage

for further information refer to:

• constructed Wetlands guidelines (Melbourne Water, 2010)

• WSUD engineering procedures: Stormwater – chapter 9 (Melbourne Water, 2005)
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GroSS PoLLUtaNt traPS (GPtS) 
iNFORMATiON SheeT
Description

gross pollutant Traps (gpTs) remove large pollutants,  
such as litter and debris, from stormwater runoff.  
gpTs can act as a pre-treatment as part of a larger 
treatment train, or as a stand-alone treatment measure.

function

• Stormwater treatment

Indicative costs (low, moderate or high)

• installation costs – moderate

• Maintenance costs – low

applicability

• Residential developments as an Owners corporation asset

• parks and reserves as a council asset

• Suitable for conventional drainage systems, but not as part of a natural waterway

Design and maintenance considerations

• Designs should include suitable access for ongoing maintenance

• Designs should consider any safety requirements (e.g. confined space warnings)

• Refer to manufacturers specifications for specific design and maintenance requirements

for further information refer to:

• WSUD engineering procedures: Stormwater – chapter 14 (Melbourne Water, 2005)
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PoNDS aND ShaLLoW LakE SyStEmS 
iNFORMATiON SheeT
Description

ponds and shallow lake systems are most effective for 
stormwater treatment when incorporated into a treatment 
train. They can be used as a stand-alone measure where 
other treatment assets or not appropriate, however are 
more likely to meet bpeMg targets when incorporated 
with other treatment measures. 

ponds and shallow lake systems can also be used as 
storages for stormwater harvesting systems and flow 
attenuation. They have the potential to add greater  
amenity and habitat than other storage options, such as 
underground storage tanks.

function

• Flow attenuation

• Storage for stormwater harvesting systems

• limited stormwater treatment

Indicative costs (low, moderate or high)

• installation costs – high

• Maintenance costs – moderate

applicability

• Suitable for parks and open space reserves

• At the end of a wetland system or where wetland systems are not feasible

• As a storage for stormwater harvesting systems

Design and maintenance considerations

•  Designs need to reduce the risks of algal blooms, refer to Section 10.3.2 of the WSUD engineering procedures: 
Stormwater (Melbourne Water 2010)

•  Designs must meet safety requirements and implement reasonable safety measures, including approach batter 
slopes, safety benches, planting method, hand rails and signage. it is recommended that an independent safety audit 
be conducted for all designs

for further information refer to:

• WSUD engineering procedures: Stormwater – chapter 10 (Melbourne Water, 2005)
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PoroUS PavEmENtS 
iNFORMATiON SheeT
Description

porous pavement allows increased infiltration of 
stormwater runoff compared to conventional pavement. 
porous pavements typically fall under two main  
categories; porous concrete or asphalt pavement, or, 
pavers that are constructed with a gap between them. 
both options promote infiltration and therefore  
increase flow attenuation. porous pavement can also  
offer some treatment function through the filtration of 
stormwater runoff. 

function

• Flow attenuation through increased infiltration of stormwater runoff

Indicative costs (low, moderate or high)

• installation costs – moderate

• Maintenance costs – low

applicability

• pedestrian and bike paths

• Shopping strips and streetscapes

• Driveways in residential developments (except in the turning area for the vehicles)

Design and maintenance considerations

• Design of porous pavement needs to consider required traffic loading

•  porous pavements are best suited to areas without heavy traffic loads, as pollutants from the traffic can causing the 
systems to block

•  porous pavements can become easily blocked, so maintenance regimes should include regular removal of 
accumulated sediment, debris and any weeds. porous pavement should also be checked for cracks and holes  
(WSUD engineering procedures: Stormwater – Section 14.4.3 and Table 14.3, Melbourne Water, 2005)

for further information refer to:

• WSUD engineering procedures: Stormwater – chapter 14 (Melbourne Water, 2005)
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raINWatEr taNkS 
iNFORMATiON SheeT
Description

Rainwater tanks are used to collect roof runoff as an 
alternative water supply to mains water. They are primarily 
used to conserve potable mains water use, but also  
reduce stormwater runoff volumes, and to a limited degree 
reduce the pollutant loads.

Rainwater tanks can vary in size and shape, and can 
therefore be used on a range of scales and development 
types, including individual residences. They are  
applicable where there is a high roof area compared to the 
occupancy.

function

• Alternative water supply (water conservation)

• Stormwater attenuation

Indicative costs (low, moderate or high)

• installation costs – low

• Maintenance costs – low

applicability

• Residential areas including individual households

• commercial and industrial areas where there is high roof area compared to demand

Design and maintenance considerations

• Rainwater tanks are to be installed in accordance with the plumbing and Drainage Standards (AS/NZS 3500 2003)

• A water balance model should be completed during the design phase to see how much water will be available for use

•  Tanks should be sized in accordance with the reference curves as shown in Section 12.4.2 of the WSUD engineering 
procedures: Stormwater Manual (Melbourne Water, 2005)

•  Water must be supplied to epA ‘fit for purpose’ standards, and compliant with water/sewer authority, Melbourne 
Water, council and epA requirements

• Must be compliant with NWQMS Australian guidelines for Water Recycling (2009)

for further information refer to:

• WSUD engineering procedures: Stormwater – chapter 12 (Melbourne Water, 2005)
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SaND fILtErS 
iNFORMATiON SheeT
Description

Sand filters comprise a filter media but with no vegetation. 
They can therefore be used in areas of confined space or 
even in underground systems, where vegetation isn’t 
supported. Sand filters treat stormwater via the process of 
filtration through a sedimentation chamber (which retains 
larger pollutants) and then through the filter media (which 
retains some of the finer pollutants). 
 
 

function

• Stormwater treatment

• limited flow attenuation

Indicative costs (low, moderate or high)

• installation costs – low/moderate

• Maintenance costs – moderate

applicability

• Suitable for residential areas – either retrofitted into existing developments or in new developments

• highly urbanised areas and areas with limited space

Design and maintenance considerations

• Sand filters must have suitable access for ongoing maintenance

•  Sand filters require regular maintenance, to maintain the treatment functionality and to prevent the system from 
blocking

• An impervious liner may be required to contain water within the system (e.g. if there is a significant structure nearby)

for further information refer to:

• WSUD engineering procedures: Stormwater – chapter 7 (Melbourne Water, 2005)

42

Source: Melbourne Water



SEDImENtatIoN BaSINS 
iNFORMATiON SheeT
Description

Sedimentation basins are primarily used to remove coarse 
to medium sized sediment from stormwater runoff.  
They typically form part of a treatment train as a 
pre-treatment measure, but can also be used in isolation 
particularly during construction phase works. 
Sedimentation basins detain stormwater runoff and reduce 
flow velocities thereby allowing sediment to settle.  
 
 

function

• Stormwater treatment

• Flow attenuation

Indicative costs (low, moderate or high)

• installation costs – high

• Maintenance costs – moderate/high

applicability

• As a temporary treatment measure during construction

• As part of a wetland system or treatment train

• Only where there is suitable access for ongoing maintenance

Design and maintenance considerations

• Sedimentation basins may require a large area of flat land

•  Designs should include a high flow by pass to cater for flows up to the 100 year storm event (note if sedimentation 
basin is part of a treatment train the high flow bypass may also need to bypass other sections of the treatment system)

•  Designs need to cater for suitable access for ongoing maintenance requirements, and the size and shape of the basin 
should be considered when determining maintenance access

•  Sedimentation basin design must meet safety requirements and implement reasonable safety measures (refer to 
chapter 4 of WSUD engineering procedures: Stormwater, Melbourne Water, 2005), including approach batter slopes, 
safety benches and signage

for further information refer to:

• WSUD engineering procedures: Stormwater – chapter 4 (Melbourne Water, 2005)
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StormWatEr harvEStING aND rEUSE SyStEmS 
iNFORMATiON SheeT
Description

Stormwater harvesting systems are used to capture 
stormwater to be used in place of potable water, or where 
potable water is not available for use. Stormwater 
harvesting and reuse systems typically consist of a 
diversion structure to divert the stormwater into the 
system, and a storage and distribution system (e.g. a pump 
and pipes) to supply the stormwater for use. Stormwater 
harvesting systems are applicable to a range of uses as 
they can vary greatly in magnitude, and can be combined 
with treatment systems depending on the specific water 
quality requirements.

function

• Alternative water supply (water conservation)

• Stormwater treatment

Indicative costs (low, moderate or high)

• installation costs – high

• Maintenance costs – moderate

applicability

•  Suited to a range of uses including residential developments, commercial developments and for public recreation  
and sporting reserves

•  Only when supplied to epA ‘fit for purpose’ standard and compliant with water authority, Melbourne Water and  
council requirements

Design and maintenance considerations

•  Water must be supplied to epA ‘fit for purpose’ standards, and compliant with water/sewer authority, Melbourne 
Water, council and epA requirements

• Must be compliant with NWQMS Australian guidelines for Water Recycling (2009)

• A water balance model should be completed during the design phase to see how much water will be available for use

for further information refer to:

• WSUD engineering procedures: Stormwater – chapter 7 (Melbourne Water, 2005)
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vEGEtatED SWaLES, GraSS SWaLES aND BUffEr StrIPS 
iNFORMATiON SheeT
Description

vegetated and grass swales can be used in place of  
more conventional stormwater conveyance. They can also 
offer the benefit of treatment function and some flow 
attenuation. vegetated swales are often used in 
conjunction with buffer strips (or strips of vegetation  
where runoff can pass through). 
 
 
 

function

• Stormwater treatment

• Stormwater conveyance

• limited flow attenuation

Indicative costs (low, moderate or high)

• installation costs – low/moderate

• Maintenance costs – moderate/high

applicability

• Residential, commercial and industrial areas, including central median strips, roadside verges and car parks

• Roadside verges on rural roads

• parks and reserves

Design and maintenance considerations

• longitudinal slope – swales are most efficient with slopes of 1% to 4%

• Side slopes should not exceed 1 in 4

•  Flow depths and velocities should be checked, particularly where there is public access (refer to WSUD engineering 
procedures: Stormwater (Melbourne Water, 2005) for standards)

for further information refer to:

• WSUD engineering procedures: Stormwater – chapter 8 (Melbourne Water, 2005)
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