
 
 
 
 

 

 

 

 

 

 
WYNDHAM STORMWATER MANAGEMENT PLAN 

2015 



 
 
 
 

Wyndham Stormwater Management Plan, 2015 

 Wyndham City Council | Page 1 

PREPARED FOR 

Wyndham City Council 

45 Princes Highway 
Werribee, Victoria 3030 
tel: +61 3 9742 0777 
fax: +61 3 9741 6237 
www.wyndham.vic.gov.au 
 
Project Manager: 
Kuan Yeoh 

 

PREPARED BY 

Water Technology 

15 Business Park Drive 
Notting Hill, Victoria 3168 
tel: +61 3 8526 0800 
fax: +61 3 9558 9365 
www.watertech.com.au 
 
Project Manager: 
Elizabeth Smolinska 

 
 

 

ACKNOWLEDGEMENTS 

Council would like to thank all that contributed to the development of this Stormwater Management 
Plan. In particular, Council gratefully acknowledges the work of Water Technology, all of those within 
Council, City West Water and Southern Rural Water that have provided input into this document as well 
as most importantly the financial assistance of the Victorian Government through Melbourne Water 
Corporation as part of the Living Rivers Stormwater Program. 
 
 
 

 
 

 

Cover Image 

A view of Werribee River, photo by Andrew Shannon supplied by Environment Victoria 

Copyright 

Water Technology Pty Ltd has produced this document in accordance with instructions from Wyndham 
City Council for their use only. The concepts and information contained in this document are the 
copyright of Water Technology Pty Ltd. Use or copying of this document in whole or in part without 
written permission of Water Technology Pty Ltd constitutes an infringement of copyright.  

Water Technology Pty Ltd does not warrant this document is definitive nor free from error and does not 
accept liability for any loss caused, or arising from, reliance upon the information provided herein. 

 

 
 

 

http://www.watertech.com.au/
http://www.watertech.com.au/


 
 
 
 

Wyndham Stormwater Management Plan, 2015 

 Wyndham City Council | Page 2 

EXECUTIVE SUMMARY 

The creation of this document has been assisted by the Victorian Government through 
Melbourne Water Corporation as part of the Living Rivers Stormwater Program. To assist 
Wyndham City Council, Water Technology were commissioned to undertake an implementation 
and gap analysis of systems and processes currently in place in order to produce this document. 

This document is a strategic plan that provides a review of all existing systems and processes 
currently in place at Wyndham City Council (WCC) that relate to stormwater management and 
Water Sensitive Urban Design (WSUD) practices. It also provides a direction for Council in terms 
of further improving stormwater management within the municipality and sets out strategic, 
clearly defined and prioritised tasks. These tasks specify the steps to be undertaken and the 
desired outcomes, ranked according to priority. They do not specify individual targets or 
timelines as they are a starting point for the setup of individual projects, prioritised in a way that 
will help in achieving the most benefit. 

Council is currently working towards achieving improved and integrated stormwater 
management practices throughout the municipality. There is an increased awareness of WSUD 
and best practice stormwater management principles across Council. WCC has already to date 
identified certain areas in need of improvement and has commenced either works or 
conversations around improving these areas and their internal processes.  

Council is already conducting a detailed assessment of all existing WSUD assets within the 
municipality, has implemented an ongoing program for the proactive cleaning of pipes and pits 
within the road systems and is focusing on improving their asset management system through 
the use of Asset Master for storing drainage data information which can then be used to improve 
drainage and WSUD asset maintenance and budgeting processes. 

Specific areas of Council’s day-to-day operations have been assessed in a more detailed manner 
within this document and further items for possible improvement have been identified. Key 
topics assessed have been stormwater treatment – particularly looking at existing strategies and 
existing treatment in place as well as preferred treatment methods for the area, stormwater 
management – looking at the management of WSUD assets through the asset management 
system and maintenance of WSUD assets, as well as planning – through existing and best 
practice planning schemes as well as considering the topic of Integrated Water Cycle 
Management. 

One of the main Road Map items, critical to the success of all others, is the appointment of a 
person responsible for the coordination of all stormwater related activities within Council. This 
role would entail the coordination of all WSUD and stormwater related works, as well as taking 
on board all Road Map items identified within this document and managing and overseeing their 
successful implementation and successful long term performance. 

For current treatment, working towards obtaining a consolidated list of all WSUD assets within 
the municipality is key. Having a list like this will ultimately aid in assessing how all of these 
systems in place are performing and can help inform future design and WSUD implementation 
in the area. A number of other action items have also been recommended, such as the 
development of MUSIC modelling guidelines specific to the Wyndham area, the setup of a 
monitoring program for water quality and system inflows and outflows, development of 
Wetland Design Guidelines as well as updating the Council website with a number of documents 
for developers and consultants to assess prior to undertaking development within Wyndham. 
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In terms of Council’s asset management system, the most important step to follow is the current 
transition of all drainage data into the Asset Master such as to have one document where all 
drainage data is stored, as well as to enable more accurate and efficient budget forecasting for 
maintenance works and future asset implementation works. Other asset management elements 
have also been described and these include the provision of a new easement drain restriction 
policy, carrying out verification works to all GIS data as well as, most importantly, carrying out a 
drainage pipe condition assessment as well as WSUD asset inspections for the municipality. 
Following on from this, undertaking a drainage pipe upgrade and renewal, as well as WSUD 
features rectification works, would be recommended. 

One of the main tasks that has been identified for Council includes improved maintenance of all 
of their WSUD assets through, initially, formalising and better defining responsibilities within the 
asset management teams, the development of a maintenance checklist for each WSUD asset 
type, as well as further training and education of maintenance staff and Council officers that 
focus on asset maintenance forecasting and budgeting. It is also important to work towards 
quantifying the amount of maintenance that will be required on an on-going basis and have the 
skilled resources available to carry out the works. 

For the policy side, a list of key tasks have been specified which focus on education and 
community interaction with Council. A large emphasis should be placed on education of the local 
community and increasing the availability and access to information – through both updating 
the Council website as well as working together with the community directly to increase 
awareness and education of stormwater management, WSUD, as well as land use behaviours 
and water conservation principles. 

A key recommendation is the development of an Integrated Water Management strategy for 
Wyndham. This would require more resources and funding but is seen as a very important step 
towards Wyndham becoming a more water efficient and sustainable municipality. 

Within the final Section of this document, an analysis of the constraints and opportunities that 
lie within the Werribee South region is presented. Concepts for potential WSUD implementation 
are presented. 

In summary, this document presents numerous action items as well as their indicative 
implementation durations, responsibilities and financing sources. The awareness of all of the 
discussed items is already present, as is the enthusiasm to work towards achieving improved 
stormwater management within the municipality.  

Key items to focus on will be determining the state and locations of all existing stormwater, 
drainage and WSUD assets, improved asset management and asset maintenance, as well as 
education of the local community as well as capacity building for Council officers. Achieving all 
of the steps will aid in not only improved water quality receiving waterways and the bay, but will 
also have additional benefits in terms of positive impacts on the general biodiversity within the 
municipality, on waterway health and on local fauna and flora.  
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GLOSSARY 

Asset handover: Transfer of a WSUD asset from the developer to WCC.  

Bioretention: Bioretention systems are vegetated WSUD assets with a filtration media which 
collect, detain, and treat stormwater. 

City West Water (CWW): Government owned water company that provides water/sewerage 
services for the inner city suburbs and the western metropolitan areas of Melbourne. 

CCTV (Closed-Circuit Television Inspection): A form of telepresence used to visually inspect the 
interiors of pipelines. 

DELWP: Department of Environment, Land, Water and Planning – a government body tasked 
with creating liveable, inclusive and sustainable communities 

Erosion: Erosion is when soil and rock are weathered and removed from the earth’s natural 
surface.  This can cause a high sediment load in WSUD features and reduce their lifespan. 

Erosion control: Is a practice used to prevent or control the amount of erosion occurring in a 
certain area. Erosion control is especially important during construction activities and to prevent 
impacts from storms. 

Establishment Period: The period immediately after the construction of the asset during which 
time the vegetation grows and develops. The establishment period usually lasts for two years. 

Extended Detention Depth: Maximum level the water is expected to reach.  Note this should be 
at least 300 mm below the top of the pond/wetland/raingarden. 

Gross Pollutant Trap (GPT): A GPT is a sediment trap which screens and stores litter and debris. 

Urban Heat Island Effect: describes built up areas that are hotter than nearby rural areas due to 
human activities 

Kingston City Council (KCC): Refers to the municipality of Kingston, located in southern 
Melbourne, approximately 20 km south of Melbourne centre. 

Lake: Lakes are open water bodies which may treat stormwater by providing extended detention 
and allowing sedimentation.  

Life cycle: The functional life of the WSUD asset (in years). When an asset is expected to operate 
indefinitely (if well maintained) 50 years is used to calculate costs. 

Linear Bioretention: Linear bioretention systems (or bioretention swales) are vegetated 
channels with an underground bioretention system. They collect, transport and treat 
stormwater runoff. 

Melbourne Water Corporation (MW): a government owned statutory authority that controls 
much of the water system in Melbourne, Victoria, Australia including the reservoirs, and the 
sewerage and drainage system that services the city. 

MUSIC: Model for Urban Stormwater Improvement Conceptualisation – it predicts the 
performance of stormwater quality management systems. It is intended to help organisations 
plan and design (at a conceptual level) appropriate urban stormwater management systems for 
their catchments. 

http://www.watertech.com.au/
http://en.wikipedia.org/wiki/Melbourne


 
 
 
 

Wyndham Stormwater Management Plan, 2015 

 Wyndham City Council | Page 10 

MPA: Metropolitan Planning Authority – established in 2013 to drive the implementation of Plan 
Melbourne, plan for the future structure of precincts and coordinate efforts across government 
departments and agencies. 

Proactive Maintenance: Regular maintenance conducted throughout the entirety of an assets 
life in order to ensure the stormwater system functions properly. 

Raingarden: A raingarden is a bioretention basin. It uses filter media and plants to remove 
nutrients from the stormwater. 

Reactive Maintenance: Maintenance that occurs when a system requires corrective works. For 
example: replanting a wetland after a storm event, replacing raingarden filter media, etc. 

Rainwater Tank: Water storage used to collect and store rain water runoff typically from 
rooftops and gutters in order to reuse this harvested water (i.e. irrigating garden, washing car, 
flushing toilets, etc.) instead of potable water or Class A recycled water. 

Sediment: Sediment is solid material that is moved and deposited by water, ice or wind. 

Sediment Control: Is a practice used to prevent sediments from reaching waterways and 
potentially impacting on water quality. Sediment control is typically implemented at 
construction sites to control the movement of soil, cement and other building materials, through 
the use of silt fences. 

Sediment Pond: Sediment ponds (also called sediment basins) are WSUD water bodies designed 
to remove sediments by providing temporary stormwater retention. 

Swale: Swales are grassed or vegetated channels which collect and transport stormwater. They 
can do this with, or instead of, underground drainage. The vegetation in a swale treats 
stormwater and reduces pollutant loads. Swales are typically constructed with a low grade in 
order to reduce the velocity of stormwater flows. 

Tree Pit: Tree pits are WSUD assets which consist of an underground structure and above 
plantings. They collect and treat stormwater using filter media, similar to a Bioretention. 

Wetland: Wetlands are shallow, vegetated WSUD assets which treat stormwater by allowing for 
sedimentation, filtration and biological uptake.  

Wyndham City Council (WCC): Refers to the organisation which owns and manages this 
document.  

Water Sensitive Urban Design (WSUD): WSUD is an initiative to manage the urban water cycle 
in a more sustainable way. It takes into account water consumption, recycling, waste 
minimisation and environmental protection.  
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1. INTRODUCTION 

1.1 Background 

This Project has been assisted by the Victorian Government through Melbourne Water 
Corporation as part of the Living Rivers Stormwater Program. To assist Wyndham City Council, 
Water Technology were commissioned to undertake the implementation and gap analysis of 
systems and processes currently in place and to provide this update to the Wyndham City 
Council Stormwater Management Plan, providing Road Maps for further action.   

1.2 Purpose 

This document is a strategic plan that provides a review of all existing systems and processes 
currently in place at Wyndham City Council that relate to stormwater management and Water 
Sensitive Urban Design practices. It also provides a direction for Council in terms of further 
improving stormwater management within the municipality and sets out strategic, clearly 
defined and prioritised tasks. These tasks specify desired outcomes and are ranked according to 
priority. They do not specify individual targets or timelines as they are a starting point for the 
setup of individual projects, prioritised in a way that will help in achieving the most benefit. 

1.3 Study Context 

Wyndham City Council (WCC) is currently experiencing rapid growth. Significant portions of land 
are being opened up to residential development, with a number of drainage schemes (e.g. 
Developer Services Schemes produced by Melbourne Water) being finalised. Along with every 
development, more WSUD features are being designed and constructed, leading to a significant 
increase in the amount of assets to be maintained by Council once the defects liability phase is 
completed. This study has been undertaken to prepare Council for this increase in assets and 
ensure the processes and planning policies are in place to best handle both the existing and the 
new assets, as well as their maintenance.  

The Wyndham municipality differs quite significantly from the northern and eastern suburbs of 
Melbourne in terms of its climate and rainfall patterns. Significant areas are also still used for 
agricultural purposes which bring with it additional challenges in regards to stormwater 
management.  

1.4 Existing Documentation 

Wyndham City Council adopted its first Stormwater Management Plan in 2000. This document 
identified and documented the stormwater issues for the municipality and sought to provide 
implementation plans and management frameworks to protect the environmental values of the 
receiving waterways.  

An additional implementation report was developed by Stormy Water Solutions in 2007. This 
report summarised the original SWMP and provided an updated action list based on progress 
made by Council.  

More information on these documents is provided in Section 2. 
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1.5 Risk Management Framework 

Council has a Risk Management Framework in place which specifies the process for risk 
management and arrangements for designing, implementing, monitoring, reviewing and 
continuingly improving risk management throughout Council. Any actions that are undertaken 
following the points specified within the Road Maps presented within this document must have 
the Council Risk Management Framework applied to them throughout the process. 

Adhering to the Risk Management Framework will make sure that all actions are assessed from 
a risk point of view and risks associated with specific activities are identified, analysed and 
evaluated and then addressed. Following this, all risks will need to be continuously monitored 
and reviewed in order to re-examine the context and review performance, determining if the 
risk associated with certain activities has changed and whether new risks have emerged, as well 
as being able to check the effectiveness of controls put in place to mitigate certain risks. 

1.6 Report Structure  

This document is a strategic plan that will provide Wyndham City Council with directions with 
regards to stormwater management practices. It will inform of the status of existing processes 
and assets, identify gaps and opportunities for improvement in the current systems, outline 
actions and prioritise works as well as inform Council of the latest industry best practices. This 
document prioritises the works needing to be completed in order to provide cost effective and 
thoroughly scoped projects.  

Key topics covered include: 

 Water Sensitive Urban Design – Identifying where asset gaps exist within the municipality 
and where effective and appropriate features will add value.  

 Asset Management Programs – Identifying how the asset management system can 
incorporate all assets and enable short and long term budgets to be allocated effectively. 

 Recording System and Maintenance Program – Ensuring all assets are accounted for in 
the recording system and maintenance schedule; 

 Planning Schemes – Determining if any changes are required to the planning scheme or 
policies in order to achieve the objectives listed within the strategy; and 

 Integrated Water Cycle Management – Identifying opportunities where there is potential 
to provide better flood protection, water quality and/or water harvesting within the 
IWCM multi-objective systems, aiming to use water in the most efficient way possible. 

The report has been presented in four main Sections, as presented within Figure 1-1 below. 
The first three Sections refer to three key topics of the report: 

 Treatment – the existing strategies and treatment as well as the preferred treatment 
methods; 

 Management – the management of WSUD assets through the asset management system 
and also maintenance of WSUD assets; and 

 Planning – through existing planning schemes, best practice planning schemes as well as 
the topic of Integrated Water Cycle Management. 
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The last key Section of the report focuses on the area of Werribee South, analysing it from an 
opportunities and constraints point of view, as well as setting out some initial concepts for work 
that could potentially be undertaken in the area. 

All Sub-Sections present Road Maps which list key actions as well as the steps that are required 
to undertake them, additionally outlining the ultimate desired outcomes.  

 

 

Figure 1-1 Report Structure 

 

The ‘Priority’ column in the Road Maps indicated the order in which tasks should be addressed. 
In some cases, tasks marked Priority 1 will need to be completed before any of the other tasks 
will be able to be started, however this is not always the case. 

Funding for the actions listed within the Road Maps will be able to be either budgeted for 
internally within Council or otherwise, where external input is required, external funding could 
be sought, e.g. from DELWP or Melbourne Water, in particular from the Living Rivers Program. 
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2. CURRENT STRATEGIES 

2.1 Original SWMP (2000) 

Wyndham City Council’s original Stormwater Management Plan was developed by WBM 
Oceanics Australia in 2000 to guide Council in improving the environmental management of 
stormwater throughout the municipality. The original SWMP provided a framework for 
integrating stormwater management as part of Council’s management and planning processes. 

The SWMP was developed using a risk based approach by identifying the receiving 
environmental values and stormwater threats. The risk assessment focused in identifying areas 
where the risk of degrading the environmental value was at its greatest, considering threats and 
values for the whole municipality and calculating the risk. This was done with the involvement 
of stakeholders at key stages throughout the development of this SWMP. These stakeholders 
included Council Officers, representatives from State and regional management authorities, 
major developers and special interest groups.    

The 2000 SWMP focused on three key areas in terms of strategies and recommendations to 
assist Council:  

 Stormwater Management Strategies responding to priority risks in the municipality; 

 Recommendations for improvement of Council’s Management Framework to prevent 
stormwater degradation before it occurs; and 

 Identification of an Implementation and Review Program to guide Council in the 
implementation of the SWMP and Best Practice in stormwater management. 

The stormwater threats within the Wyndham municipality, as identified by the 2000 SWMP are: 
commercial runoff, waterway degradation, established residential runoff, developing residential 
runoff, industrial runoff, building site runoff, golf course runoff, septic tank infiltration, 
agricultural runoff and road runoff. 

The SWMP then proceeded to develop Stormwater Management Strategies for each of the 
identified priority risks, presenting both structural and non-structural elements within the 
proposed strategy, their estimated costs and priority for implementation. In a lot of cases the 
strategies for the identified priority threats were also broken up into various locations within 
Wyndham, namely Werribee Township, Werribee South, Laverton and Lower Skeleton.  

The 2000 SWMP also presented Management Framework Recommendations based on a 
review of Council’s existing management framework. The key recommendations related to land 
use planning, land use management and education and enforcement. Many of these 
recommendations were suggested to be implemented by modifying or improving policies that 
were already in place. 

The SWMP then proceeded on to detail out actions for the Implementation and Review 
Program. The implementation approach suggested the appointment of a Stormwater 
Management Coordinator, Stormwater Management Implementation Committee and a Project 
Working Group. These groups were proposed to follow the strategies and frameworks proposed 
within the SWMP, preparing annual schedules for the Management Strategy implementation. 

The final conclusion of the 2000 SWMP was that the final success of the implementation of the 
report’s recommendations would rely on the Council’s ability to embrace and implement the 
recommendations, such as that stormwater management becomes an integrated part of the 
Council stormwater management framework.  

http://www.watertech.com.au/
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2.2 Update to SWMP (2007) 

A review of the 2000 SWMP was undertaken in 2007 by Stormy Water Solutions. The report 
summarised key aspects of the original SWMP plan and provided an updated action list based 
on a review of the 2000 SWMP and more up to date stormwater best management practices. 

The key conclusions of the 2007 update were that the 2000 SWMP was implemented by Council 
reasonably well, in particular with regards to structural measures – a large amount of gross 
pollutant traps were installed following the original SWMP. Council also initiated major Water 
Sensitive Urban Design projects such as the Lollypop Creek Wetland. However, the 2007 review 
also found that the non-structural measures (such as community and stakeholder education 
programs) suggested within the 2000 SWMP were not implemented quite as well. Table 2-1 
below presents the findings of the review undertaken within the 2007 update to the SWMP. The 
findings presented in this table have been taken directly from the 2007 reports and present the 
2007 update authors’ findings and words.  

Table 2-1 Review of 2000 SWMP action plan in the 2007 update 

Source: Stormwater Management Plan Implementation Report, Stormy Water Solutions (2007) 

Strategy Details/Findings of the 2007 SWMP update 

Education and 
awareness 
 

A person similar to a Stormwater Coordinator was appointed, however, this 
initiative was developed separately from the actions of the 2000 SWMP. 
Therefore it was found that the focus of the role was on physical 
infrastructure rather than implementation of the wider scope of the SWMP. 

Steering Committee and appointment in 2004. Again, this initiative was 
developed separately from the actions of the 2000 SWMP. The Wyndham 
Water Action Plan has been launched which has been covering, to some 
extent, tasks identified by the 2000 SWMP. 

Good internal officer awareness and training through ongoing internal 
training programs. 

Good updating of the WCC website to include water conservation and water 
quality works details. 

No implementation of formal educational programs for the wider 
community. Public relations programs have been implemented instead of 
training programs. 

Structural treatment 
measures 
 

Most structural measures have been addressed well through implementation 
of the capital works program. 

WCC has responded well to changing requirements suggestion (e.g. for 
WSUD) by constructing large scale wetland systems etc. 

Non-structural 
treatment measures 

Guideline development for external use and information has not taken place. 

Public awareness has improved through initiatives like information available 
on the Council web site, however large scale targeted education of the wider 
community has not been implemented. 

Source controls 
 

Largely addressed in new developments by the capital works program. 

Large scale implementation of Gross Pollutant Traps. 

Site specific 
strategies and plans 

Stormwater management plans are required at construction phase but 
implementation and content require review. 

Information and 
data collection 
 

Largely not required as determined to be a Melbourne Water Responsibility. 

A process determined to be required to enable WCC to obtain Melbourne 
Water data. 

Regulation and 
enforcement  

Local laws were updated in 2004, however enforcement does not regularly 
occur and this requires a review. 
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2.3 Current Program Review 

The 2007 review of the original SWMP summarised the aspects of the report and provided an 
updated action list, determining what had and hadn’t been actioned. Table 2-2 presents a review 
of the findings of the 2007 SWMP update in relation to their current status in 2015 based on 
consultations with Wyndham City Council. 

The general plan for this document, the 2015 SWMP, is not only to provide an update of where 
things stand within the Wyndham municipality in relation to previous SWMPs, but also to 
provide Council with a new direction and a fresh perspective and action list based on the newest 
technologies and approaches to stormwater management and also Integrated Water Cycle 
Management (IWCM). This is covered in the following Sections of this document. 

Table 2-2 Existing Program Review (early 2015) 

Strategy Details/Findings of the 2007 
SWMP 

Status/Comments 

Education and 
awareness 
 

Appointment of a Stormwater 
Coordinator was successful. 
However, this initiative was 
developed separately from the 
actions of the 2000 SWMP. 
Therefore it was found that the 
focus of the role was on physical 
infrastructure rather than 
implementation of the wider 
scope of the 2000 SWMP. 

 

An additional person was hired following the 
2000 SWMP, however this person’s role was 
never solely as a Stormwater Coordinator, 
therefore this position was never truly filled. 

The intension was that this person would take 
ownership of some of the tasks outlined in the 
SWMP, however was later re-assigned with 
other responsibilities. 

It is recommended that a person responsible 
for WSUD coordination/maintenance is hired. 
This person could also take on a general WSUD 
coordination/asset management role.  

More details and actions relating to this item 
are presented within Section 2.4.  

Steering Committee 
appointment in 2004. Again, this 
initiative was developed 
separately from the actions of 
the 2000 SWMP.  

The Wyndham Water Action 
Plan has been launched which 
has been covering, to some 
extent, tasks identified by the 
2000 SWMP. 

The Steering Committee for water/stormwater 
related issues exists, however does not meet 
very often due to the lack of policy and internal 
project management around it. 

Wyndham Water Action Plan is now managed 
through the Sustainability team. The Water 
Action Plan has just been updated to the latest 
with a new plan for 2015-2020 released. 

More details and actions relating to this item 
are presented within Section 7. 

Good internal officer awareness 
and training through ongoing 
internal training programs. 

There have been many WSUD 
tours/information sessions organised by 
developers/consultants to upskill Council 
officers’ knowledge. Council officers within 
Design, Planning and Maintenance have been 
invited to and have attended these sessions. 

No internal training programs for maintenance 
staff on the inspection and maintenance of 
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WSUD assets have been held and this has been 
an area that has been identified as a key issue. 

More details and actions relating to this item 
are presented within Section 5. 

Good updating of the WCC 
website to include water 
conservation and water quality 
works details. 

Some information is presented on the website, 
however information is very limited and is not 
as up to date and informative as it could be, 
this is seen as an area for potential 
improvement. 

More details and actions relating to this item 
are presented within Section 7. 

No implementation of formal 
educational programs for the 
wider community. Public 
relations programs have been 
implemented instead of training 
programs. 

No implementation of formal educational 
programs for the wider community.  

More details and actions relating to this item 
are presented within Section 7. 

Structural 
treatment 
measures 

 

Most structural measures have 
been addressed well though 
implementation of the capital 
works program. 

Council has continued to implement various 
structural measures – stormwater 
management assets/WSUD features. The 
documentation of the locations of these assets 
and the scheduled maintenance regime and 
budgeting is an area for improvement. 

More details and actions relating to this item 
are presented within Section 5. 

WCC has responded  well to 
changing requirements 
suggestion (e.g. for WSUD) by 
constructing large scale wetland 
systems etc. 

Non-structural 
treatment 
measures 

Guideline development for 
external use and information 
has not taken place. 

Still to be completed. Education and 
community and stakeholder awareness and 
education is an area for improvement. Some 
education has indeed occurred through the 
Council website, however it is unlikely that 
many people access this information and more 
steps need to be undertaken to educate the 
local community on stormwater management 
principles. 

Public awareness has improved 
through initiatives like 
information available on the 
Council web site, however large 
scale targeted education of the 
wider community has not been 
implemented. 

Source controls 

 

Largely addressed in new 
developments by the capital 
works program. 

Council is still addressing source control 
through undertaking capital works. Large scale 
implementation of Gross Pollutant Traps has 
been successfully undertaken by Council.  

More details and actions relating to this item 
are presented within Section 4. 

Large scale implementation of 
Gross Pollutant Traps. 

Site specific 
strategies and 
plans 

 

Stormwater management plans 
are required at construction 
phase but implementation and 
content require review. 

Some minor policies in place, e.g. within the 
Wyndham standard conditions – regulations 
put in development permits relating to 
stormwater retention systems for 
developments of two or more lots. In general 
more work is required. 
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More details and actions relating to this item 
are presented within Section 7. 

Information 
and data 
collection 

 

Largely not required as 
determined to be a Melbourne 
Water Responsibility. 

An area largely left open for improvement. 
More resources need to be spent looking at 
consolidating the information collection 
process and ensuring that all departments 
within Council communicate and work 
together.  

More details and actions relating to this item 
are presented within Section 5. 

A process determined to be 
required to enable WCC to 
obtain Melbourne Water data. 

Regulation and 
enforcement  

Local laws were updated in 
2004, however enforcement 
does not regularly occur and this 
requires a review. 

More changes are necessary. 

More details and actions relating to this item 
are presented within Section 7. 

 

2.4 Road Map 

Table 2-3 presents a task not covered by any of the further Sections, however one that is of great 
importance – allocating a person responsible for WSUD coordination and stormwater 
management within Council. An appointment of this person would greatly aid in achieving all 
tasks set in the further Sections of this report. 
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Table 2-3 Current Strategies Road Map 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What is required? Key Outcomes Potential Funding 
Sources 

Priority 

1.1 Appoint a Stormwater 
Engineer to coordinate all 
stormwater related Council 
activities 

Internal 

Role to be full time for 
at least the first year 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Appointment of a Stormwater Engineer to oversee the actions that are 
to come out of this update to the Wyndham SWMP. The role would be 
to oversee all stormwater related activities from a higher coordination 
perspective and to oversee cooperation within Council between all of 
the various departments. The role would primarily focus on actioning all 
of the items from this update to the SWMP, enabling better 
coordination between departments and achieving the most important 
actions/goals such as: improved asset implementation (construction) 
and maintenance, improved asset budget forecasting, WSUD policy 
shaping, driving the IWCM plan, seeking funding opportunities, 
managing community perception/educational programs etc. 

 This role should ideally be filled internally be someone that already 
possesses in depth knowledge of Council operations, systems and 
processes. 

 This role is envisaged as being a full time role for at least the first year 
when implementing all of the actions from the Road Maps will be a full 
time task. However it is anticipated that the time required for this role 
could be reduced after one year and that this person could ultimately 
undertake additional activities alongside their stormwater role (which 
would still most likely take up 2-3 days of time a week). 

 

 One person in charge of overseeing WSUD 
coordination for the whole Council, enabling 
better coordination and cooperation between 
departments and quicker and more efficient 
results. 

Melbourne Water 
have provided 
funds for similar 
appointments in 
the past – they 
should be the first 
point of call.  

Previous 
appointments have 
been funded for a 
period of 
approximately 1 
year. 

1 

 

 

 

http://www.watertech.com.au/


 
 
 
 

Wyndham Stormwater Management Plan, 2015 

 Wyndham City Council | Page 23 

3. CURRENT TREATMENT 

3.1 Catchment Analysis 

The City of Wyndham is located to the south-west of metropolitan Melbourne, covering an area 
of 542 km2 and featuring 27.4 km of coastline along Port Phillip Bay (Wyndham City State of 
Environment Report, 2013-2014). According to Council’s State of Environment Report, 
Wyndham is among the driest municipalities in the Greater Melbourne area and has seen a 15% 
decline in mean annual rainfall since 1942.  

Wyndham City is within the Werribee drainage catchment which in total covers about 2,715 km2. 
Wetlands play a key role in stormwater treatment within the lower catchment, with many of the 
major rivers and creeks flowing through coastal wetlands listed under the international Ramsar 
Convention. The Melbourne Water owned and managed sewerage treatment plant, the 
Western Treatment Plant, is also located within the Wyndham municipality. This treatment plant 
processes around half of Melbourne’s sewage and produces approximately 40 billion litres of 
recycles water a year (Melbourne Water, 2015). 

 

Figure 3-1 Map of Wyndham municipality presenting waterways  

(Source: Melbourne Water, Waterways Local Update: Wyndham City, 2011/2012) 

Achieving improved stormwater quality throughout the municipality is a key goal which will have 
multiple benefits. It will not only lead to improved water quality of receiving waterways and the 
bay, but will also have additional benefits in terms of positive impacts on the general biodiversity 
within the municipality, on waterway health and on local fauna and flora.  
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Each of the four major waterways within the Wyndham municipality, these being Skeleton 
Creek, Werribee River, Lollypop Creek and Little River, contain significant environmental values 
and support a wide range of species and habitat. These major waterways flow in a south-easterly 
direction into Port Phillip Bay, flowing through estuarine systems which have international 
significance for migratory water-bird protection. They also contain various sensitive and 
endangered fauna and flora.  

The main waterway within Wyndham, Werribee River, has an extensive catchment that extends 
a large way past the borders of the municipality itself. Two thirds of the catchment have been 
cleared for agriculture, about 5% of it is urbanised and some additional areas have been set 
aside for the growth corridor, with only about a quarter of the catchment being a natural forest 
(Melbourne Water, 2009). The overall condition of the water quality of Werribee River is rated 
as moderate (Melbourne Water, 2009).  

Werribee River has significant economic, environmental, cultural and recreational values. Land 
clearing and ongoing urbanisation have contributed to widespread erosion within the 
catchment, increased nutrient levels within waterways as well as loss of habitat for aquatic life 
(Melbourne Water, 2009). 

A Litter Research Report for Werribee River has also just been completed by the Werribee River 
Association in association with Deakin University. This report investigated the sources, 
distribution and the amount of litter in the river between Werribee Diversion Weir and Maltby 
Bypass Werribee. A very large amount of floating plastic bottles/containers was found within 
this stretch of the river; the main recommendations of the report focused on education of the 
local community, amending local policy, as well as funding both additional infrastructure and 
additional personnel for river cleaning.  

According to the Wyndham State of Environment Report (2013-2014), Wyndham has 18 
Ecological Vegetation Classes which are classified as either vulnerable, endangered or depleted. 
These include coastal salt marsh, plains grassy woodland, floodplain riparian woodland and 
plains grassland. The report also states that there are 22 Australian Endangered Species and 119 
Victorian Rare or Threatened Species within Wyndham. The State of Environment Report states 
that Wyndham’s native vegetation is currently under threat from ongoing clearing of native 
vegetation for urban development and agricultural purposes. Implementing improved 
sustainable land use management practices is vital in order to protect and enhance local fauna 
and flora.  

The Coast and Wetlands Precinct of the Werribee South Green Wedge contains Graham’s 
Wetland Reserve, Cheethams Wetlands and Point Cook Coastal Park. The Point Cook Coastal 
Park and Cheetham Wetlands support a diverse range of habitats and cultural sites and attract 
over 200,000 visitors a year. Cheetham Wetlands are composed of a natural lagoon and a series 
of artificial lagoons over 420 hectares. They provide habitat for migratory birds of international 
significance. The dual conservation and recreation role of these areas is a defining feature which 
is integral to the visitor experience. Point Cook Marine Sanctuary adjoins the Parks, Coast, 
Waterways and Wetlands precinct. Along with the Point Cook Coastal Park, the sanctuary 
provides an important venue for educating the public about the marine environment and marine 
and coastal conservation (Wyndham City Council website, 2015). 

There are a number of common threats to the waterways, the main ones being existing rural 
land use impacts on the waterways, future urban growth areas (if not properly managed) and 
increased stormwater flows of poor quality from urban areas. The volume and frequency of 
polluted stormwater entering the waterways significantly affects the fauna and flora, meaning 
that only the more resilient organisms can live in the rivers or creeks. 
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Due to the amount of development that is currently occurring within the municipality, the 
waterways are and will continue to experience modification, however this must be managed 
carefully, planning for improving or maintaining their health and local fauna and flora and 
working towards not impacting it in any negative ways.   

3.2 Existing WSUD 

The information about the existing WSUD assets currently in place is spread out amongst a 
number of separate databases, often being managed and maintained independently by different 
departments. Council is currently looking at developing a consolidated list of assets, 
encompassing all of the data available on existing assets within the area within the one database. 
Due to the number of assets within the municipality this is an extensive task. It is considered to 
be a key Road Map item for this Section.  

The main information that needs to be recorded for each asset includes the exact asset location 
(ideally precise street address or location coordinates), the type of asset and its characteristics, 
its contributing area, as well as any asset specific details that may apply, particularly relating to 
asset design, construction and current state. As an example, for wetlands, it would be useful to 
note the extended detention depth and permanent pool volume.  

Once all information about the current systems and features is known and consolidated, a 
detailed analysis of the current system and treatment performance will be possible. The 
outcomes of this analysis will aid in determining treatment effectiveness. It will be easier to 
determine if the asset is meeting water quality targets and to identify specific areas that are and 
aren’t being effectively treated. This will also help determine the exact needs for additional 
treatment systems and to work out their preferred locations. More detail about this proposed 
consolidated Asset Management system is provided in Section 5.  

The following Sections contain a summary of the information that is available about existing 
WSUD assets within the municipality. 

3.2.1 Gross Pollutant Traps 

Council records show that there are currently approximately 90 GPTs and around 60 to 100 litter 
traps in operation throughout the Wyndham area.  The existing GPT register presents the street 
name that the GPT is located on as well as dates that inspections of the GPT have been carried 
out. The spreadsheet is lacking details of a more precise location, the state of the GPT, its year 
of installation and any observations recorded at the time of inspection. Table 3-1 presents the 
number of GPTs recorded within the asset spreadsheet within various suburbs. The ‘Others’ row 
refers to GPTs that are inaccessible for inspection either due to steep access, rocks, high water 
or other reasons and therefore were not included in the GPT spreadsheet. 

Table 3-1 GPT Information 

Area Number of GPTs 

Werribee 27 

Hoppers Crossing 14 

Sanctuary Lakes 7 

Point Cook 9 

Wyndham Vale 12 

Truganina 8 
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Area Number of GPTs 

Tarneit 1 

Laverton North 3 

Others 9 

Total 90 

3.2.2 Wetlands 

There are approximately 40 wetlands within the municipality. Again, information on wetlands 
has been recorded in a spreadsheet which shows the name of the wetland and its suburb 
location as well as its terrestrial area and open water area. Council is currently in the process of 
auditing the state of all of the wetlands in order to establish a maintenance and desilting 
schedule (refer to Section 6.2.4). Table 3-2 presents the breakdown of the number of wetlands 
per suburb held by Council at the time of writing this document (mid 2015). 

Table 3-2 Wetland Information 

Area Number of wetlands 

Sanctuary Lakes 3 

Point Cook 11 

Wyndham Vale 13 

Truganina 3 

Tarneit 8 

Laverton North 1 

Williams Landing 1 

Total 40 

 

3.2.3 Other WSUD Assets 

Other WSUD assets in place include vegetated swales, bioretention basins, raingardens, ponds, 
lakes and sedimentation basins, details of which are fairly limited. A spreadsheet database is 
again in place and Council is in the process of verifying all of the data. 

Catchments within the municipality that do not include large amounts of WSUD treatment 
features generally include the older residential parts of the Wyndham municipality and 
agricultural areas such as Werribee South. These highlight great opportunities for future retrofit 
works. 

The areas lacking in existing WSUD could potentially form part of the capital works program – 
there could be opportunity to implement roadside features such as swales and bioretention 
basins along with upgrades of roads in the area. WSUD could also be opportunistically placed in 
areas where larger open space areas or high profile council buildings are available.  

High profile locations such as the Werribee CBD could provide both stormwater management 
and treatment as well as educational opportunities for the local residents. These are all further 
discussed in Section 4. 
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3.3 Target Treatment 

Assets within this municipality are owned and maintained by a number of stakeholders including 
Wyndham City Council, Melbourne Water and external developers. Ultimately, Council is 
responsible for assets in catchments smaller than 60 hectares after being handed over from the 
developer. Council is also primarily responsible for undertaking forward planning and 
administering development control through planning permit assessment, building permit 
assessment and local laws.  

Generally all newer developments have provided WSUD treatment to best practice standards in 
accordance with the local legislation. The locations of these include residential lots, internal 
roadways and open space areas. 

The objectives for on-site treatment relating to urban stormwater quality, as outlined by the 
Urban Stormwater: Best Practice Environmental Management Guidelines (2006) are: 

 80% retention of the typical urban annual load for Total Suspended Solids (TSS) 

 45% retention of the typical urban annual load for Total Phosphorus (TP) 

 45% retention of the typical urban annual load for Total Nitrogen (TN) 

 70% retention of the typical urban annual load for gross pollutants (litter) 

The guidelines prescribe that discharges for 1.5 year ARI (Average Recurrence Interval) be 
maintained at pre-development levels for stormwater treatments. 

These parameters should be considered as a baseline in which to derive more specific values for 
Wyndham.  Stormwater targets should be specific to land use type (e.g. commercial, industrial, 
residential, established areas, growth areas, car parks and roads) and catchment segment as 
appropriate.  

After putting together a consolidated asset list, a MUSIC model should also be developed to 
estimate the performance of existing WSUD features. This can then aid in developing realistic 
treatment targets for the municipality. It is important that stormwater management systems 
are designed for local conditions whenever possible. As such, it is highly recommended that WCC 
invest in the development of MUSIC Model Guidelines specific for the Wyndham area. The 
standard MUSIC Guidelines were developed for the Melbourne area and as rainfall volumes and 
land use conditions in the Wyndham region differ quite a lot from the typical Melbourne city 
scenario, it would be highly recommended to develop more region specific design guidelines.  

There are a number of ways in which Council can include Water Sensitive Urban Design 
principles into the current practices, such as: 

 Integrating WSUD principles into the planning process; 

 Including stormwater best practice in all new infrastructure projects (where practical and 
possible); 

 Establishing an on-going WSUD retrofit program for existing areas after identifying and 
prioritising areas most suited and most in need of WSUD features; 

 Setting an annual WSUD implementation target and undertaking regular progress 
reporting towards meeting this target; and 

 Setting a WSUD treatment improvement target (either an overall municipality one or a 
suburb specific target). 

Defining a WSUD implementation target and also a target treatment for all WSUD would allow 
Council to work towards an actual, measureable goal and provide a benchmark across which 
actions and WSUD performance could be assessed.  
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This could be a staged target where initially more attainable short term goals are specified, e.g. 
in increased treatment levels for stormwater or WSUD asset spatial distribution. This could be 
followed by more ambitious, aspirational goals set for being achieved in the long term. 

The target treatment will need to be defined as part of a detailed study identifying where the 
hot spots are located, and defining what is practical and achievable for the region. This will 
require analysis and modelling of the current level of treatment, expected growth conditions 
and consideration of local opportunities and constraints. 

3.4 Road Map 

In order to adequately assess which features have been effectively installed, how they are 
performing in the short and long term and where deficiencies lie, more data would be required 
on the precise locations, state and the performance of existing WSUD assets within Wyndham. 

Table 3-3 below presents the features and programs identified for implementation in relation to 
the existing treatment, focusing on primarily consolidating the WSUD asset list and then finally, 
using it to determine how systems are performing, also helping in determining deficiencies and 
enabling planning for future WSUD implementation.
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Table 3-3 Current Treatment Road Map 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What is required? Key Outcomes Priority 

2.1 Consolidate WSUD asset lists 
from various departments 

4 months 

Internal input 

Urban Spaces & 
Civil Works 
(Drainage), 

Asset Management 
& Maintenance 
(Asset 
Management) 

 

 Collation of all available data from all departments. 

 Site visits to evaluate the current state of the systems in place and to 
verify the available data. 

 Generation of a central asset list, including information about the 
design and current characteristics of each system, their current state 
as well the area draining to each WSUD asset.  

 Input of all collated information into the Asset Master 

 

 A central asset list which holds all of the information available, readily 
and easily accessible by all at Council. 

 New information can be easily added to the central asset list by all 
departments. 

 A complete list of the WSUD assets which will allow the identification 
of the main water quality hotspots and will through this inform the 
development of a Council WSUD target for water quality treatment as 
well as the development of a strategy for targeted WSUD design.  

1 

2.2 Develop MUSIC Model 
Guidelines for Wyndham City 
Council 

1 month 

External 

A consultant working 
closely with Council 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Appoint an external consultant to develop MUSIC guidelines specific to 
the Wyndham region that will be a requirement to be used by all 
developers and consultants developing land in the region. 

 Consultant to use the consolidated WSUD asset list which will present 
information about the region and current existing systems. 

 Base the guidelines on the performance of existing WSUD assets and 
region specific information. 

 Gather data relating to flow and water quality (where available). 

 2 levels of detail for MUSIC Guidelines are potentially available: 
1) Setting rainfall & general area parameters; and 
2) Additionally setting performance curves for individual WSUD 

elements, e.g. wetlands. 

 Approximate cost of hiring an external consultant to undertake these 
works will be $6,000-$15,000, depending on the extent of the scope 

 

 MUSIC Model Guidelines specific for Wyndham City Council. 

 These guidelines will be available for developers and consultants at the 
start of their projects, which will enable better stormwater 
management through improved design in new developments. 

 The development of such guidelines showcases Council’s commitment 
to the effective design of stormwater management systems. 

 The guidelines could contain e.g. a set of rainfall runoff model 
parameters reflecting the conditions of the west and specifications as 
to soil types, as well as recommendations for the most suitable plant 
types for the area. 

1 

2.3 Generate a strategy for 
targeted WSUD design 

2 months 

Internal or External 
input 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Determine priority areas within the municipality that should be 
targeted for treatment. 

 Seek funding opportunities on a yearly basis to undertake new 
projects. Look into Melbourne Water’s Living Rivers Program as a 
primary source of funding. 

 

 Working towards achieving the WSUD targets through the 
prioritisation process of adding WSUD to certain key sub-catchments.  

 Securing external funding from various organisations in advance to be 
able to plan for more WSUD implementation. 

2 

2.4 Develop a WSUD Technical 
Manual for Wyndham City 
Council 

 

3 months 

External 

A consultant working 
closely with Council 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 Use the consolidated WSUD asset list which will present information 
about the region and current existing systems. 

 Review of WSUD features, principals, and latest research to determine 
the most accurate and best performing systems for the region. 

 Development of a Technical Manual which can be used by developers 
and consultants, presenting checklists for WSUD asset design. 

 Take all aspects of WSUD into consideration within the Manual and 
divide it into the following Sections: design, construction, operation 
and maintenance. 

 

 The development of a WSUD Technical Manual specific for Wyndham 
City Council. 

 This manual will be available for developers and consultants at the 
start of their projects, which will enable better stormwater 
management through improved design in new developments. 

 The development of such a manual showcases Council’s commitment 
to the effective design of stormwater management systems. 

3 

2.5 Establish a flow and water 
quality monitoring program 

Ongoing 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 

 Identify and select key existing WSUD assets within the municipality to 
conduct monitoring at. 

 Set up a flow measurement program which would monitor inflows and 
outflows of the current systems in order to understand the current 
hydraulic performance of the existing features. 

 A consolidated list of actual performance data for WSUD within the 
region, as well as information on system inflows and outflows. 

 From this data Council will be able to determine which assets are more 
suited to the conditions of the municipality and which ones produce 
the best results in terms of water quality improvements. 

4 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What is required? Key Outcomes Priority 

Maintenance (Asset 
Management), 

Open Spaces (Park 
Maintenance) 

 

 Set up a water quality measurement program which will measure the 
concentration of the main pollutants, these being total sediments, 
total phosphorous and total nitrogen. 

 Alternative pollutants could be included in the monitoring depending 
on the land use of the contributing areas. 

 Conduct monitoring on a regular basis to obtain a large sample of data 
on treatment performance. 

 

 This data will help in planning and design for future WSUD 
implementation in the area. 

2.6 Develop a WSUD target for 
water quality treatment 
improvements for specific 
areas 

2 months 

Both Internal and 
External input  

A consultant working 
closely with Council 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Assess the municipality to determine what treatment is currently 
occurring – to be done through the use of a municipal scale MUSIC 
model completed by a consultant once the central asset list is created. 

 Review targets set by other Councils and consult Melbourne Water. 

 Determine if an overall municipal or suburb specific target is most 
appropriate (most likely the latter when taking into account Werribee 
South). 

 Set a short term and long term target for Council to work toward. 

 

 Setting a target treatment for the area. 

 Creation of an annual improvement target that new and existing WSUD 
assets can be assessed against. 

5 
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4. PREFERRED TREATMENT SYSTEMS 

4.1 Treatment Objectives 

Water Sensitive Urban Design can be achieved through a large range of features. WSUD focuses 
on integrating water cycle management into urban planning and design and must therefore 
work well with a number of variables. The selection of the preferred type is dependent on a 
number of factors, such as: 

 The treatment objectives – regulatory requirements to meet best practice standards; 

 Catchment characteristics – factors such as catchment size, slopes, soil conditions etc.; 

 Amount of land available – often space is a constraint, particularly in retrofit situations or 
highly urbanised areas; 

 System maintenance – whether or not Council has the experience, equipment and funding 
available and in place to effectively maintain the systems; and 

 Site specific constraints – other services such as gas or sewer, existing vegetation, areas 
of heritage or environmental significance, flood prone areas, social considerations etc. 

WSUD features can be implemented across various types of developments and at various scales 
– from small residential extentions or minor local road upgrades to new large subdivisions. The 
most common installations apply to new or existing roads, upgrades to existing residential areas, 
new residential developments, commerical or industrial properties and large carparks. 

Two approaches can be taken in terms of the distribution of WSUD assets – a single-site 
treatment, most commonly applied at the system outlet, or a distributed approach. In the single-
site treatment approach, a single large-scale treatment is installed around the catchment outlet. 
This approach does offer WSUD maintetance advantages, however it requires for large volumes 
of water to be treated at one location, quite often far away from the original pollutant source. 
It may be an option in areas where land contraints are an issue.  

In the distributed approach, smaller treatments are applied throughout the catchment. The 
types of treatments differ, and because of this, there are a number of advantages over the 
single-site treatment method. These include localised treatment, improved removal efficiencies, 
distributed risk, staged implementation, overall improved waterway health and greater 
community benefits. 

  

Figure 4-1 Distributed stormwater treatment schematic 

(Source: Melbourne Water, 2015) 
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WSUD features fall into three treatment categories: primary, secondary and tertiary. Using a 
selection of features in this order will provide the most effective treatment train – a sequence 
of treatments that have been designed to meet stormwater treatment needs of a particular 
environment.  

Some pollutants, for example nutrients and fine sediments, require a number of measures used 
in sequence for treatment to be most effective. Wetland systems ideally require gross pollutant 
traps upstream of them to make sure that litter and other debris does not enter the wetland 
system. The treatment train approach is therefore particularly important when a treatment 
measure requires pre-treatments to remove pollutants that would otherwise impact on its 
performance. 

Figure 4-2 presents a schematic of the application of the treatment train. 

 

 

 

 

 

 

 

Figure 4-2 Treatment Train schematic 

 

4.2 Available Treatment Systems 

Table 4-1 presents a summary of all available WSUD features and discusses the key opportunities 
and constraints that are connected to each of these features.  

Section 4.3 then goes into the recommended features for Wyndham municipality. 

 

Primary Treatment 

For gross pollutants and 
coarse particles 

- Gross Pollutant Traps 
- Grassed Swales 
- Sediment Ponds 

 
 

Secondary Treatment 

For fine sediment and 
attached pollutants 

- Vegetated Swales 
- Infiltration Trenches 
- Porous Paving 
- Bioretention Basins/ 

Raingardens 

Tertiary Treatment 

For nutrients and 
dissolved heavy metals 

- Wetlands 
- Bioretention Basins/ 

Raingardens 
 
 

http://www.watertech.com.au/


 
 
 
 

Wyndham Stormwater Management Plan, 2015 

 Wyndham City Council | Page 33 

Table 4-1 Potential Treatment Systems 

System Type Details Opportunities Constraints Photograph 

Gross Pollutant 
Trap (GPT) 

Gross Pollutant Traps (GPTs) are structures that trap solid 
waste such as litter and coarse sediment. GPT treatment 
includes physical screening, rapid sedimentation and 
separation processes.  

Items trapped by GPTs are most commonly all litter, plastic 
bags and bottles, larger sediments, organics such as grass 
and cigarette butts.  

There are many different types of GPTs (litter collection 
baskets, flexible booms/floating traps, netting trash traps, 
trash racks), many of them perform a similar function – 
trapping litter (some also sediment above 5 mm in size) and 
removing them from the water system. 

 GPTs fit in with the conventional 
street drainage system. 

 They have a relatively small 
footprint. 

 Can be hidden from view. 

 There is no vegetation associated 
with GPTs, therefore no vegetation 
to maintain. 

 Clean out of GPTs can be easily 
outsourced to contractors. 

 Most often used as the first 
treatment feature in a treatment 
train, providing pre-treatment of 
small to medium sized systems. 

 

 They provide very limited removal of fine sediment 
and dissolved pollutants. 

 High build costs. 

 Complex to install, specialist needed. 

 GPTs require regular cleaning. 

 Unsuitable for very large sites over 100 ha, better 
suited to small/medium catchments. 

 If they are poorly maintained it will not only impact 
on the downstream water quality but may also 
become a flood hazard or a source of pollution. 

Source: Rocla, 2015 

Raingarden / 
Bioretention 

Bioretention systems are also more commonly referred to 
as raingardens. They treat stormwater through vegetation 
and a soil filtration media. Stormwater is collected and 
allowed to pond to a certain depth above the filter 
medium, until it seeps through the soil media and into the 
perforated underdrain. 

Typical retained contaminants include gross pollutants, 
coarse sediment, nutrients and heavy metals. 

 

 

 They provide high levels of 
treatment in a relatively small 
surface footprint - very efficient 
removal of nutrients for the 
treatment size. 

 They are a scalable system that can 
be used at the lot, street and 
regional levels and can be easily 
retrofitted into existing roadways. 

 Well suited to flat terrain. 

 Can incorporate a submerged 
saturated zone which is a simple 
modification to the system and will 
help retain moisture (and provide a 
source of water for the vegetation), 
which is particularly important in 
Wyndham’s dry climate. 

 Have aesthetic benefits. 

 

 Bioretention system can easily become clogged with 
pollutants and sediment unless regularly 
maintained. 

 If the system fails it often requires a full reset. 

 The establishment period of a raingarden is 
particularly important to ensure long term success. 

 Unsuitable for steep terrain. 

 Unsuitable for areas with a high groundwater table. 

 Dry climatic conditions require further consideration 
to ensure the system does not regularly dry out. 

 Need to thoughtfully consider how much of the flow 
will bypass and how much can be treated as these 
system only treat overland flows rather than pipe 
flow. 

 Internal training will be required to be able to 
effectively build and maintain these systems. 

 Vegetation will need to be sustained throughout the 
dry period via irrigation with (preferable) non-
potable water. 

Source: Melbourne Water, 2005 
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System Type Details Opportunities Constraints Photograph 

Pond Ponds and lakes are open water bodies that treat 
stormwater by providing extended detention and allowing 
for sediments to settle. They also encourage UV 
disinfection.  

Lakes and ponds often combined with wetlands and other 
WSUD elements to provide pre-treatment. 

 Provides opportunities for 
stormwater sediment settlement. 

 Provides amenity/recreational value 
for the community. 

 Provides habitat for animals and 
plants. 

 Well suited to flat terrain. 

 Provides heat island effect benefits. 

 

 Provides minimal water quality treatment compared 
to other options with similar land take. 

 Potential stratification issues if water body is too 
deep. 

 Potential for algal blooms. 

 Requires significant available land. 

Source: Melbourne Water, 2005 

Wetland Constructed wetlands are large, man-made, significantly 
vegetated ponds that regularly fill and drain. They provide a 
natural way to reduce velocities, treat stormwater and 
remove sediment and contaminants before discharging 
stormwater downstream. 

Wetlands usually have a series of planted ponds that help 
to filter water through physical and biological processes. 
Wetlands contain an inlet zone (which removes coarse 
sediment), a macrophyte zone (which removes fine 
particles and dissolved pollutants) and a high flow bypass 
(which lets out flood flows such as to not damage the 
wetland and its plants). 

Wetlands are almost always part of a treatment train with 
treatments added upstream.  Gross pollutant traps and 
sediment ponds in the inlet zone protect the wetland by 
providing a primary treatment to remove coarse sediment 
and rubbish. 

 Provides secondary treatment to 
remove fine particles and dissolved 
pollutants like nutrients and heavy 
metals. 

 Provides amenity/recreational value 
for the community. 

 Provides habitat for animals and 
plants. 

 Well suited to flat terrain. 

 There is potential to include flood 
protection in the system. 

 Provides heat island effect benefits. 

 

 Operation and health of the wetland is dependent 
on good design of the outlet structure. 

 Wetland vegetation must be protected from high 
flow velocities and being frequently inundated with 
water for extended periods of time. 

 Not well suited for steep terrain. 

 Often bedrock is observed within 1m of the surface 
in Wyndham’s area which can limit the available 
depth for the wetland system. 

 Requires significant available land. 

 Many areas in Wyndham are growling grass frog 
habitat. Issues relating to this frog habitat may arise 
and may be a concern to the local residents when 
new wetlands are constructed (although, can often 
provide further habitat once actually constructed). 

Source: Melbourne Water, 2005  

Sediment Basin Sediment ponds (or sediment basins) are detention systems 
which slow stormwater runoff and allow the sediments to 
settle and deposit. By keeping the stormwater in the pond 
for an extended period of time, much of the medium and 
large sediment in the stormwater is removed.  

Sediment ponds are often temporarily used during 
construction activities as they assist in controlling and 
removing elevated sediment levels. They are also generally 
incorporated into wetland designs upstream of the wetland 
systems. 

 Provides opportunities for 
stormwater sediment settlement. 

 Protects the downstream systems 
from high sediment loads and 
therefore increases the longevity of 
the downstream system. 

 Provides amenity/recreational value 
for the community. 

 Well suited to flat terrain. 

 Relatively simplistic systems. 

 

 Sediment ponds generally tend to create issues 
within the community during clean out periods. 
Education through (for example) posters 
surrounding the sediment drying area during the 
cleanout period are a good way of addressing this 
issue and minimising community complaints. 

 They require significant maintenance every 5 years 
with potential prescribed waste removal costs. 

 Sediment drying areas are required and should be 
sited close to the pond but outside the flood extent 
to avoid reanimation of sediment in higher flows. 
Drying is required as transportation of wet sediment 
is expensive and difficult to manage.  
  

Source: Melbourne Water, 2005 
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System Type Details Opportunities Constraints Photograph 

Vegetated 
Swale 

Swales are linear grassed or vegetated channels which 
collect and transport stormwater.  

The vegetation in a swale treats stormwater and reduces 
pollutant loads while removing coarse and medium 
sediments. Swales are typically constructed with a low 
grade in order to reduce the velocity of stormwater flows. 

A vegetated swale can be combined with a bioretention 
system (i.e. bioswale), in which case the bioretention can 
be installed in a portion of the swale or along its full length. 
In urban areas, swales may be used as an alternative to the 
conventional street nature strip or centre median strip of 
roads, as well as run-off collection points in car park areas. 

 Swales reduce and delay stormwater 
runoff. 

 They have the ability to combine 
flow conveyance and water quality 
treatment within one system. 

 Are aesthetically pleasing. 

 They are a relatively simple and 
inexpensive to construct. 

 They are an easy system to maintain. 

 Bioswales with trees can create 
street green corridors offering a 
range of environmental benefits. 

 

 Unless associated with a bioretention, swales have 
limited removal of fine sediment and dissolved 
pollutants. 

 They take up more land area than traditional kerb 
and gutter and can restrict certain activities such as 
car parking. Potentially difficult to implement in 
certain already developed areas in Wyndham. 

 They are only suitable for gentle slopes of less than 
5% gradient. 

 Ponding can occur if very flat grades are present. 
Very high grades on the other hand can lead to 
scour. 

 Require regular inspections. 

 They often do not provide best practice treatment 
unless they are combined with other systems. 

Source: Melbourne Water, 2005 

Permeable 
Pavement 

Permeable paving is an alternative to conventional paving 
which allows for water to pass through it and enter a sub-
surface layer from where it either infiltrates into the soil or 
is filtered back into the drainage system. 

Permeable paving offers physical screening and 
sedimentation processes and is retains gross pollutants and 
coarse sediment. 

 It reduces peak stormwater 
discharge from paved urban areas in 
lower intensity rainfall events. 

 It contains pollutants close to source. 

 It can appear more aesthetically 
pleasant than conventional drainage 
channels. 

 It has the option of increasing 
groundwater recharge. 

 Often applied in city centres to 
reduce the impervious areas directly 
connected into the drainage 
network. 

 

 Permeable pavements can ideally only support light 
traffic loads and are therefore best applied to car 
parks or residential areas. 

 Permeable paving can be applied on heavier traffic 
loads, however then clogging becomes an issue and 
they are therefore unadvisable. 

 They are prone to pavement clogging, which can 
reduce their effectiveness. 

 They carry with them a risk of possible groundwater 
contamination. 

 They are only suitable for mildly sloped sites. 
 Source: Outdoor Design, 2010 

Tree Pit Tree pits collect stormwater runoff most commonly from 
paved sidewalks, roads or small carparks. Runoff filters 
through the tree roots and the surrounding soil, trapping 
sediments and pollutants before flowing into a piped 
drainage system. They resemble traditional street trees 
above ground but include a filtration layer underground.   

 Tree pits can be easily incorporated 
into retrofitted dense urban areas. 

 They make use of the existing kerb 
and channel infrastructure. 

 They are a simple technology that is 
easy to implement. 

 Trees provide heat island effect 
benefits. 

 

 Tree pits have a very limited treatment area. 

 All existing services in the area must be considered 
prior to installation. 

 They can be difficult to maintain due to constrained 
access to the pit and do require regular 
maintenance due to the accumulation of litter and 
other pollutants within the tree pit. 

 Need to consider pedestrian safety and disabled 
access when installed on narrow footpaths. 
 

Source: IPWEA, 2015  
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System Type Details Opportunities Constraints Photograph 

Green Roof A green roof is built on a roof structure, new or existing, 
which is protected by high quality waterproofing. The area 
of the green roof is then either partially or completely 
covered with vegetation. 

Green roofs can be extensive or intensive. Extensive green 
roofs are lightweight and require minimal maintenance. 
They generally have lower water requirements and use 
small, low growing specie such as succulents. Intensive 
green roofs are heavier and support a wider variety of 
plants. They require more irrigation and maintenance but 
also provide more benefits. 

 Green roofs aid in reducing urban 
runoff and delaying it entering the 
urban drainage system. 

 They improve water quality. 

 Appropriate for 
commercial/industrial buildings as 
well as residential. 

 They provide community benefits 
though the provision of communal 
green spaces and the opportunity for 
urban roof agriculture. 

 If well irrigated, green roofs provide 
heat island effect benefits. 

 

 More complex design and installation. 

 Green roofs needs to be designed to be able to carry 
the total load of the saturated substrate and hence 
may not be suitable for all existing buildings. 

 Lower profile and educational opportunities if the 
green roof cannot be viewed by the public or does 
not have easy common access. 

 

Source: Econews, 2013  

Green Wall A green wall is a wall partially or completely covered by 
vegetation that includes a growing medium (soil). Green 
walls can be implemented both indoors and outside and 
they usually feature their own water delivery system. 

Green walls differ from green facades in that they 
incorporate multiple containers of plants to create the 
vegetation cover, as opposed to Green facades which rely 
on plants based on the ground to climb and cover the wall. 

 Green walls have very high aesthetic 
value. 

 Can be used to grow vegetables. 

 Can act as a sound barrier reducing 
noise pollution. 

 If well irrigated, green walls provide 
heat island effect benefits. 

 

 Limited water treatment potential. 

 Plant species would need to take into account local 
weather conditions. 

 Green walls needs to be designed to be able to carry 
the total load of the saturated substrate and hence 
may not be suitable for all existing buildings. 
 

Source: Econews, 2013  

Rainwater 
Tanks 

Rainwater tanks collect stormwater from rooftops or other 
paved surfaces in order to reuse the water for either 
irrigation or indoor reuse purposes. 

By storing stormwater runoff from rooftops and gutters, 
rainwater tanks provide an ideal substitute for potable 
water in a household. Uses can include irrigation of 
gardens, car washing, toilets, laundry, and within the hot 
water service. There are a variety of commercial rainwater 
tank products available but all essentially provide the same 
function. Rainwater tanks can be above or below ground, 
circular, bladder or slimline.  

Rainwater tanks help reduce the total volume of 
stormwater runoff (and associated pollutants) from a site 
from reaching the downstream waterways.   

 Rainwater tanks retain water at its 
source. 

 They significantly reduce site runoff 
and can help attenuate peak floods. 

 In areas with high soil permeability, a 
leaky rainwater tank could be 
considered which would allow for 
some of the captured water to 
gradually infiltrate into the soil. 

 

 Only provides real benefits when the tank water is 
used frequently allowing each rain event to be 
captured. 

 Requires some user maintenance. 

 Will often be located on private property which 
restricts access for maintenance. 

Source: Polymaster, 2014  
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System Type Details Opportunities Constraints Photograph 

Floating 
Wetlands 

Floating wetlands are plant cells that float on the water 
surface and are anchored within a pond. The floating 
vegetation provides a biological filtration system for the 
removal of nutrients and other pollutants from water 
bodies. 

 Can be easily used for existing 
underperforming ponds or lakes and 
be retrofitted straight onto the 
exiting asset. 

 The system is self-cleansing, 
essentially requiring no 
maintenance. 

 Can be constructed with high 
aesthetic value. 

 Designs are flexible and can 
therefore fit into any space. 

 

 Limited local experience with the usage of the 
feature. 

 Melbourne Water is not yet accepting these 
features for their water treatment benefits. 

Source: SPEL, 2015  

Proprietary 
Products 

There are a numerous amount of proprietary products 
currently available on the market such as: 

 Cartridge filters which allow for targeting of specific 
pollutants such as sediments and debris, heavy metals, 
hydrocarbons, pathogens/bacteria and nutrients. 

 Storm Water Quality Improvement Devices (SQUIDs) that 
have the ability to retain and reduce suspended solids, 
nutrients, heavy metals and hydrocarbons. 

 Biofilta is a proprietary product that increases the 
treatment performance of a raingarden by storing the 
outflow water and recycling this though the system using 
a pump. 

 

 Proprietary products tend to come 
with a known maintenance schedule 
to allow future budgeting. 

 

 Often locked into maintenance contracts with the 
proprietary owner. 

 Not natural self-sustaining features. 

 No recreational or habitat values of the systems. 

 Exact details on long term performance have not yet 
been determined. 

 Located within confined spaces which would require 
specialist equipment and technique to maintain, not 
to mention the risks associated with the safety 
measures that needs to be put in place for safe 
access and maintenance. 

 Limited educational opportunities. 

Source: SPEL, 2015  

Smart systems Iota’s Tank Talk technology aims at limiting stormwater 
overflows and flooding impacts. These systems are 
operated remotely via the internet and enable monitoring 
of water levels in rainwater tanks to provide storage 
capacity information. This information can then be used to 
determine the timing and volume of releasing excess water 
from the tank.  

 Talking Tanks and similar products 
can have a broader benefit of 
managing peaks across the networks 
through scheduling of excess flow 
releases. 

 

 Maintenance can be a challenge. 

 System is automated but still requires human 
assessment and supervision. 

 More costly than a standard tank. 

 

Source: Iota, 2015 
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4.3 Recommended Features 

Even though all of the systems described in the Section above could potentially be applied within 
the Wyndham municipality, not all of them are suited to it. There are various treatment systems 
that will perform better than others. Some are better suited to Wyndham’s climate 
characteristics and rainfall patterns. Some can also be better suited to Council’s WSUD 
management and maintenance practices as well as internal WSUD preferences, all of which are 
key in maintaining well performing and visually pleasing treatment systems.  

Some of the WSUD features presented in the previous Section have already been implemented 
within the municipality. However, there are also a number of opportunities mentioned in Table 
4-1 that are newer or less conventional WSUD technologies that have not currently been 
explored by Council. When considering new or innovative cutting edge treatment systems it 
must be remembered that this innovation comes with risk and that these systems may not 
perform adequately within the municipality. 

Full mapping and determination of the specifics of the systems currently in place would be 
required to undertake a detailed assessment of the performance and operation of each 
individual WSUD asset type. Ultimately, Council should produce a formalised list of preferred 
systems for developers for greenfield developments which would feature prominently on the 
Council website and would outline key preferred design elements, information required to be 
submitted by developers as well as detailed steps for developers in acquiring Council approvals.  

Considerations when choosing a treatment 

The selection of different WSUD features should be carefully considered as systems can perform 
in a different manner within various geographical regions. For example, systems developed and 
designed to work well within a specific region, e.g. Melbourne’s east, should not be simply 
adopted in different locations without a system redesign and good consideration of local rainfall 
and soil conditions. 

Raising awareness of stormwater management techniques and WSUD practices within the local 
community and also within Council itself is a key element in the long-term success of WSUD 
assets. When choosing a system, attention must be paid to how the WSUD feature will fit in with 
the local community, more specifically if it will be well received and accepted by the local 
residents, whether it requires any maintenance or supervision from adjacent landowners and 
also whether it improves the local amenity and creates a pleasant green environment. All of 
these are key to the long-term success of the WSUD assets. 

Special considerations must be given to existing residential areas where retrofits occur. WSUD 
features may not be, at least initially, easily accepted by local residents who are familiar with 
their current nature strip maintenance practices. Education of residents needs to occur, 
informing them of the WSUD feature purposes, benefits and maintenance requirements. It is 
also good if the local residents are aware of what a well performing asset should look like and 
therefore if they are able to report an underperforming or damaged asset to Council for 
immediate attention. Forming “friends of” groups or giving residents a sense of ownership 
through education on how to maintain and identify issues with their local asset have proven to 
be highly successful in other municipalities.  

In terms of greenfield developments, current best practice encourages the implementation of 
WSUD systems within all greenfield developments in order to achieve best practice stormwater 
treatment. WSUD should be designed into all new subdivisions.  
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Preferred systems 

Wetlands are currently the preferred WSUD feature for the Wyndham municipality for 
greenfield developments. The use of any other treatment system will have to demonstrate that 
there are added social and environmental benefits and that the proposed feature can seamlessly 
join its surrounding environment. 

Smaller scale WSUD features such as vegetated swales or bioretention systems do not provide 
many of the benefits that are currently being achieved by the use of wetlands. For desired 
performance of vegetated swales and bioretention systems, a pilot project would first need to 
be carried out to define these systems’ optimum design, construction and maintenance features 
in order to treat pollutants to best practice targets and help them perform well in Wyndham’s 
drier climatic conditions. Until such a project is carried out and data is collected to develop a 
sound protocol for the adoption of bioretention systems, wetlands remain Council’s preferred 
treatment systems.  

The advantages of wetland systems not only revolve around water quality improvements, but 
also amenity and biodiversity enhancement, as well as the provision of a recreational area for 
local resident use. Furthermore, wetlands provide habitat for fauna and flora, they provide 
microclimate benefits and reduce urban heat island effects. The performance of newly 
established wetland systems should be closely monitored over the first five years. It should also 
be noted that before these assets are handed over by developers to Council they should be in 
optimum condition, cleaned of all sediment or debris and performing at their best. 

Wetland systems also need to be implemented as part of a treatment train system (as per 
Section 4.1). A sequence of treatments that have been designed to meet stormwater treatment 
needs of a particular environment needs to be implemented for the wetland system to perform 
at its best. Wetland systems ideally require a gross pollutant trap and sedimentation basin 
located upstream of them to take out the larger pollutants and heavier sediments, protecting 
the downstream wetland system and also enabling it to perform more efficiently when treating 
nutrients and settling out finer sediments. Selecting appropriate vegetation for the wetland 
systems is also key.  

4.4 Road Map 

The features and programs suggested for action for this Section have been outlined in Table 4-2.   

The elements presented in this Road Map will help Council with future WSUD implementation 
to have the processes in place to be able to adequately decide what WSUD features are best to 
be implemented within the area.  

The tasks will also help appropriate departments and individual team members with task 
ownership and will aid in obtaining more in-depth knowledge of WSUD assets. The Road Map 
also encourages updating the Council website with WSUD specific information for developers, 
as well as for the general public. 
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Table 4-2 Preferred Treatment Systems Road Map 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required?  Key Outcomes Priority 

3.1 Formalise documentation  of 
preferred WSUD options  

 

2 months 

Internal 

May need some 
external input 

 

Urban Spaces & 
Civil Works 
(Drainage) 

 Generate a formal document that will prioritise WSUD assets based on 
Council preferences and their success in the past (provided appropriate 
maintenance had been provided). 

 Publish this document on the Council website. 

 Divide the document into preferences for greenfield developments and 
preference for existing area redevelopments. 

 Establish the preferred options list for various scales (i.e. allotment, 
street, and neighbourhood) and provide the specifications regarding 
the main design considerations. 

 Document to be reviewed annually based on new technologies and 
experience with the systems implemented, including inputs from the 
maintenance team. 

 

 Document will provide a guide to go off for consultants and developers 
when selecting WSUD features. 

 Creation of the document will provide internal upskilling about 
pros/cons of each treatment type. 

1 

3.2 Develop Wetland Design 
Guidelines 

3 months 

External 

Urban Spaces & 
Civil Works 
(Drainage), 

Landscape 

 As wetlands are the preferred WSUD feature for the municipality, 
Wetland Design Guidelines should be developed and their use 
enforced. 

 The Guidelines should set specifics for preferred vegetation types for 
Wyndham municipality and they should be specific to the regions 
climate, rainfall patterns and soil types (a report written by GHD 
already exists with vegetation specifics for the Wyndham area, this can 
be referenced within the Guidelines). 

 Wetland Guidelines should specify that all wetlands need to be cleaned 
out prior to handing them over to Council to make sure that the asset 
is in its best state at the time of handover. 

 Wetland Guidelines will need to have a Section covering wetland 
sediment drying areas by providing guidelines connected to assigning 
areas for sediment drying areas and specifying rules on their size and 
proximity to the wetland. 

 Approximate cost of hiring an external consultant to undertake these 
works will be $8,000-$16,000, depending on the extent of the scope 

 

 A unified and concise protocol for all developers and consultants to 
follow when designing and constructing wetland systems within 
Wyndham. 

 An increased number of wetlands that meet all of Council 
requirements and preferences, ensuring long-term successful 
operations of the assets. 

1 

3.3 Produce documentation to 
be provided on the Council 
website to inform developers 
on Wyndham specific WSUD 
requirements, otherwise 
links to locations where such 
information can be found 

6 weeks  

Internal/external 

May need some 
external input 

Urban Spaces & 
Civil Works 
(Drainage) 

 Refer to similar information that is present on other Council’s websites 
and use this information as a starting point to get the Wyndham 
specific information started. 

 Develop materials in PDF format to be placed on the website. 

 Work with IT to upload this information onto the website/create new 
web pages that can link easily to this information. 

 

 Easy access to information by developers and local community. 

 Consistency across the organisation, as well as increased education 
within Council. 

 Consistent inputs and outputs from developers and consultants. 

 

2 
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5. ASSET MANAGEMENT 

5.1 Current Asset Management 

Wyndham City Council is currently using the AssetMaster for their asset management system. 
The AssetMaster software has been designed to manage all of the assets of an organisation 
across various departments. At this point in time the system only receives data for roads, 
however the plan is to ultimately have all information arriving at Council coming into the Asset 
Master. The roads data will be followed by data for buildings, open spaces and then finally 
drainage information. 

The data that arrives at Council is supplied by developers in the A-SPEC format. The A-SPEC 
format is a standardised approach of supplying data to stakeholders such as local governments 
and authorities that has been developed to achieve efficiency and cost savings when it comes 
to maintaining asset records. WCC currently has all of their data apart from buildings information 
arriving in the A-SPEC format. Drainage data has been supplied through D-SPEC since 2007. Open 
space data arrives in the O-SPEC format and road data in R-SPEC. D-SPEC is designed to provide 
‘as constructed’ digital data of drainage information in a GIS format.  

All information on assets in new developments is currently provided to Council digitally through 
D-SPEC at the end of the construction process when the assets are in the ground. As asset 
information can change throughout the design and construction process Council only uses the 
information after the asset construction and handover is complete. The drainage data is 
currently stored within Council’s GIS system and the plan for the future is to transition this data 
into the Asset Master. 

Council’s aim is to use the AssetMaster system to manage and store information relating to 
underground infrastructure for all newly constructed assets within new developments.  

For existing areas this information may or may not be readily available. This will need to be 
thoroughly checked before being inputted into the Asset Master system. 

Having all of the drainage asset information within the AssetMaster system will allow for better 
forecasting of asset maintenance and budgeting. Further discussions with the WCC maintenance 
groups may need to be had about the exact details of this process and how this affects them 
from a maintenance scheduling and forecasting perspective. 
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5.2 Gap Analysis 

Asset register consolidation 

One of the main things that currently remains outstanding for Council in relation to better asset 
management is the use of one concise system to manage all of the drainage and WSUD asset 
information. This issue is currently being addressed. The long-term plan is to input all D-SPEC 
data that arrives at Council into the AssetMaster, enabling Council to store and manage the 
drainage data in one place, as well as to efficiently forecast future maintenance and 
maintenance budgets.  

Wyndham’s drainage and WSUD asset base will continue to grow and therefore having an 
established short-term and long-term budget forecasting system in place is key. Elements that 
will need to be considered within asset lifecycle budget forecasting are the costs of asset 
operation, asset maintenance, asset renewal/replacement and asset upgrades. 

Communication and cooperation between the different departments that manage asset 
information is key to achieving this goal. Formalising the responsibilities between the different 
groups that currently manage the WSUD assets is further discussed in Section 6.2.  

The GIS drainage data that the Council currently possesses currently has a lot of missing 
information. Allocating time and resources to addressing this and updating the GIS database so 
that it will become a full, comprehensive resource is crucial. The aim is that the database will be 
able to be used to easily locate assets on a map and to obtain information about their type, 
establishment date, special characteristics, current state and future maintenance needs. 

Additionally to the need to consolidate the asset management system, there are also a number 
of other issues that relate to Councils current asset management that need to be addressed. 

Drainage pipe condition assessment 

Council has recognised that a municipality wide drainage pipe condition assessment will need to 
be undertaken. Wyndham City Council has not been actively monitoring and assessing the 
condition of the existing drainage assets for the past 10 years. An investigation into the current 
state of the existing assets is a key task that needs to be undertaken to appropriately assess 
where the assets are in terms of their current state and what maintenance or rectification works 
will need to be undertaken. This is a crucial element that will enable Council to adequately plan 
future budgets, both in terms of maintenance and new works. 

Following the results of this condition assessment, a drainage pipe renewal program will need 
to be established to plan and prioritise the upgrade works that will need to take place in areas 
that have been identified as needing upgrades or replacement. 

Systems over capacity 

One of the issues that Council is currently having with their drainage system is associated with 
older established residential areas that have parcels of land that are being subdivided. Through 
subdividing land more houses are being built into already established areas. The existing 
drainage system is struggling to cope with the changes to the drainage patterns that are 
occurring due to the increase in the number of residential dwellings and consequently, the 
increase in impervious areas and water use. This is a Melbourne wide problem as this pattern is 
occurring in most residential suburbs in Melbourne as urban growth results in higher density 
living.  
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Many of the older suburban streets use table drains and kerb and channel for runoff discharge 
from properties. This system will also require an upgrade if source control measures are not 
implemented. Distributed stormwater management systems which not only treat but also 
detain stormwater can reduce the pressures on local drainage and water supply systems.  

Works will have to be undertaken to primarily identify suburbs where these additional pressures 
are being put onto the drainage system. Following this, individual streets will need to be 
identified. Any drainage upgrade will need to consider the entire drainage network to its 
eventual outlet to the Bay. All of the identified street locations will need to be prioritised, 
identifying areas that require works to be undertaken more urgently. Following determining the 
critical areas, a drainage system upgrade plan will need to be prepared and rolled out. 

Drain restriction policy  

Council has also identified the need for a new drain restriction policy. WCC is currently facing a 
lot of issues associated with gaining access to the existing easement drains through private 
properties. The major issues that this brings with it are additional costs of carrying out the works 
and of insurance claims, OH&S issues as well as time delays associated with conducting work on 
these properties.  

Council is in need of a new policy that can address the issues for existing developments and also 
prevent them from occurring in new developments. The general direction of this new policy 
would be to steer away from easement drains, unless approved otherwise. In this case, where 
unavoidable, various new guidelines and restrictions would be applied to these new easement 
drains to make future access for maintenance easier.  

5.3 Road Map 

The Asset Management Road Map action items have been outlined in Table 5-1. 
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Table 5-1 Asset Management Road Map 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

4.1 Completing the transition of 
drainage data (D-SPEC) into 
the Asset Master to enable 
accurate budget forecasting 

2-3 months 

Internal 

Assets 
Management & 
Maintenance (Asset 
Management)  

 Finalise the process of transitioning towards bringing in all available 
drainage data that arrives in D-SPEC into the Asset Master. 

 Account for data gaps (whether it be missing or incorrect) and take 
note of these, particularly in existing areas such as Werribee, Hoppers 
Crossing and Laverton North. 

 

 A consolidated database where all drainage information is stored. 

 Easier and more efficient budget forecasting. 

1 

4.2 GIS drainage data verification  3 months  

Internal  

Potentially external 
input required – could 
hire a student 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Review all available GIS data and digital plans. 

 Implement changes and updates to data as necessary to fill in the 
missing bits of information. 

 Possibly change the format of some of the data to make it easier to 
work with and easier to read. 

 

 A consolidated and verified GIS drainage database, for improved day to 
day works and improved future planning. 

2 

4.3 Creation of a new easement 
drain restriction policy  

1 month 

Internal 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Creation of a new easement drain restriction policy, making sure that 
policy addresses all of the identified issues associated with the old 
policy, namely:  
- additional costs of carrying out the works and of insurance claims; 
- OH&S issues; and 
- time delays associated with conducting work on these properties.  

 

 A comprehensive policy that restricts the implementation of easement 
drains such that the issues that area currently arising in established 
residential areas can be avoided in new residential estates. 

3 

4.4 Drainage pipe condition 
assessment  

Ongoing Urban Spaces & 
Civil Works 
(Drainage) 

 

 Carrying out a CCTV survey of pipe networks within the municipality. 

 Cleaning of pipes before the CCTV in order to obtain the best results 
would be advisable. 

 

 Up to date information on the state of the municipality’s drainage 
system. 

 The collected information will be able to be used to determine existing 
capacity issues and system upgrade needs, as well as to collect 
information on asset depreciation. 

 The information will be available to support the design of proposed 
WSUD features. 

4 

4.5 Inspections of all existing 
WSUD assets to determine 
what rectification works are 
required 

2-3 months 

Would most likely 
require external 
involvement the first 
year  

Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management), 

Open Space (Park 
Maintenance) 

 Conduct a formal inspection of each WSUD asset within the 
municipality. 

 Use formalised checklist for these inspections to accurately determine 
what state each asset is in and what maintenance is required. 

 Use the same checklist type for each type of asset so that they can be 
easily compared or ranked against each other to determine which 
assets require rectification works most urgently. 

 When assessing the results, determine if similar issues are occurring 
often for the same types of assets and what can be done to mitigate 
this – either through revised designs or revised inspection/ 
maintenance practices. 

 

 Knowledge of the state of each WSUD asset within the municipality. 

 Assessing all existing features will allow to determine whether there 
are any common issues occurring and if so, how they can be prevented 
or easily addressed. 

 Information will be available to support the design of future WSUD 
features within the municipality. 

4 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

4.6 Drainage pipe upgrade and 
renewal program 

4 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Based on the findings of the drainage pipe condition assessment, pipe 
upgrade works will need to be planned based on prioritised areas in 
most need of immediate works. 

 Where potential for implementing integrated water principles or 
WSUD assets exists, carry out investigations into their feasibility to 
determine if it wold be more beneficial to include them within the area 
in question (to detail stormwater flows) in lieu of upgrading the 
drainage system. 

 

 A prioritised plan for renewal works for the municipality’s drainage 
system. 

 A feasibility assessment of whether the implementation of WSUD 
features to detain flows would be more beneficial or cost effective 
than pipe upgrade works. 

5 

4.7 Drainage system 
upgrade/renewal works  
construction program 

5 years 

External 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Carrying out works for drainage system upgrades for the area based on 
the previously determined prioritised area plan. 

 

 Staged, prioritised upgrades to the drainage network. 

 A better functioning drainage system that will be able to cope with 
additional stormwater flows that are associated with urbanisation and 
increased house density. 

6 

4.8 WSUD features rectification 
program 

3 months internal Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management) 

 Based on the ranked list of rectification works, plan for and carry out 
WSUD rectification works. 

 

 

 Well-functioning and operating WSUD assets across the municipality to 
help in achieving the best water treatment and stormwater retention 
that can be achieved with the assets that are already in place. 

 

6 
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6. ASSET MAINTENANCE 

6.1 Best Practice 

The lifecycle of a WSUD asset includes its entire functional life from design to decommissioning. 
Figure 6-1 shows a typical lifecycle for a WSUD asset.  Different maintenance works will be 
required during each of these stages, which are explained for each of the corresponding stages.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6-1 WSUD Lifecycle Periods 

 

Once the Certificate of Final Completion has been provided to the developer, it is then the 
responsibility of WCC to undertake ongoing maintenance of the WSUD assets over its functional 
lifetime. As the systems should be well established and working as designed at the time of 
handover, ideally there should be minimal upkeep other than regular general maintenance 
activities. 

WSUD assets require both proactive and reactive maintenance, required to keep the systems 
functioning at their best. These have been detailed in the following Sections. 

6.1.1 Proactive Maintenance 

Proactive maintenance is regular scheduled maintenance conducted throughout the life of an 
asset to ensure it functions properly and can involve: 

 Regular inspections of WSUD assets 

 Removing sediment build up 

 Weeding or replanting a vegetated asset 

 Repairing erosion 

 Unblocking inlets and outlets 

Design and 
Construction 

 

Establishment 

Proactive 
Maintenance 

 

Reactive 
Maintenance 

 

Decommissioning 

End Defects 
Liability Period 

End of Usable Life 
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Regular proactive maintenance can prevent serious and costly problems from developing and 
can ensure that any issues are identified and addressed early on, reducing the long-term costs 
associated with operating the WSUD assets. Proactive maintenance is particularly important in 
the first two years after the establishment period of a new WSUD feature as this period is most 
important to the long term success of the asset. Proactive maintenance is also considered a cost 
effective means of reducing the long-term costs associated with operating WSUD assets. 

The frequency of scheduled maintenance depends on the asset type and the issue being 
managed. Treatment assets should also be inspected at least once a year as well as during or 
immediately after a significant rainfall event. A higher level of scheduled maintenance may be 
arranged for some treatment assets and this needs to be assessed on a case by case basis. This 
could be the case in for WSUD assets located in high profile locations, visible to a large 
percentage of the community on a regular basis. 

The Melbourne Water WSUD Maintenance Guidelines feature example Inspection and 
Maintenance Schedules for the most common WSUD features, detailing what signs to watch out 
for in each WSUD asset, what actions to take and how often maintenance actions should be 
carried out. They also present example inspection and maintenance forms which can be used 
during or after the asset inspection. These cover all elements worth taking note of during the 
inspection. 

6.1.2 Reactive Maintenance 

Reactive maintenance occurs when a feature requires significant, once off, unscheduled 
maintenance activities. This usually takes place when repairs are required to fix an 
underperforming or damaged asset. This could include design faults, construction faults or 
system failure as a result of insufficient proactive maintenance or otherwise damage caused by 
an external factor.  

The timing and extent of reactive maintenance is unpredictable; however the need for reactive 
maintenance will be minimised by following appropriate design and construction methods and 
ensuring that regular scheduled proactive maintenance is undertaken.  

The MUSIC Users Guide (eWater, 2012) estimates that the occurrence of reactive maintenance 
for a WSUD asset should be:  

 Every 1-5 years for a GPT 

 Every 20+ years for a Wetland 

 Every 25 years for a Swale 

 Every 25 years for a Raingarden 

 Every 5 years for a Sediment Basin 

These values are only an indication and should be used very carefully. They are unlikely to be 
realistic if the systems in place are not adequately designed, built and regularly inspected and 
maintained. 

6.1.3 Best Practice Maintenance 

During the establishment phase, a vegetated WSUD asset should be formally inspected every 
three months if owned by Council.  The formal inspection will involve filling out a maintenance 
checklist, documenting any proactive or reactive maintenance activities undertaken. If 
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constructed by the developer, the asset will be checked as part of the asset handover process. 

Following the initial two year inspection period, the inspection frequency is reduced to once a 
year, however vegetated assets should still be visually inspected every three months. A 
maintenance checklist does not need to be completed during a visual inspection; however any 
proactive or reactive maintenance that is undertaken during the inspection should be recorded.  
In addition to this, all vegetated assets should be visually inspected following very significant 
rainfall events that have the potential to cause damage.  

 

Table 6-1 Vegetated Assets Inspection Frequency 

Lifecycle Period Owner Formal Inspection Visual Inspection 

Establishment 

Council  Every three months 
Following a significant rainfall 
event 

Developer Every three months 
Following a significant rainfall 
event 

Post Establishment Council Every year 
Every three months 
Following a significant rainfall 
event 

 

The Melbourne Water WSUD Maintenance Guidelines clearly state that effective 
communication and training/upskilling of maintenance personal are key items on the WSUD 
best practice asset maintenance list. Regular training and upskilling of all personnel involved in 
the upkeep of WSUD assets is a crucial component of a successful maintenance regime. So is 
effective communication between the asset approval authority, the asset owner and the local 
community in terms of asset design, construction, maintenance and ownership.  

The Melbourne Water Guidelines also state that all stormwater treatment assets should be 
included in an asset management database and that records of inspections and maintenance 
activities should be kept by the asset owner. This database should ideally contain: 

 Design drawings and relevant reports 

 As constructed survey 

 Site specific Asset Operation and Access Summary 

The Asset Operation and Access Summary should also contain a description of how the system 
operates, a plan showing the system layout including maintenance access routes and ownership 
boundaries, as well as list of specialist equipment required. The Melbourne Water Guidelines 
present example Asset Operation and Access Summary forms. 
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6.2 Current Maintenance Systems 

6.2.1 Infrastructure Department Structure 

The Wyndham City Council Infrastructure Directorate holds responsibility for the management 
of the continually expanding stormwater network. The departments that fall under this 
directorate are responsible, to varying degrees, for stormwater asset planning, recording, 
management and maintenance. The various departments within the Infrastructure Directorate 
that are directly related to WSUD and stormwater management are as shown in Figure 6-2.

 

Figure 6-2 Infrastructure Department structure 

The Asset Management and Maintenance Department (AM&M) is responsible for general 
infrastructure asset management within the municipality. The department has an Asset 
Management Policy in place, the main goal of which is to have an accurate asset condition 
database for all asset categories. They are also responsible for asset rehabilitation and proactive 
and reactive maintenance.  

The Open Spaces Department (OS) is responsible for maintaining, operating and managing all 
open spaces within the municipality. It is currently divided into four Sections which look after 
different park areas, namely the Park Assets, Arboriculture, Conservation Areas and Open 
Spaces. The latter consist of the Mowing Crew and the Horticulture Crew, their main 
responsibilities being grass mowing, park vegetation inspections and weed/litter removal. 

These two departments manage the operational side of the asset management and 
maintenance, whereas the Urban Spaces & Civil Works (USCW) and the Strategic Transport & 
Infrastructure (ST&I) departments manage the strategy, planning and acquisitions side of WSUD.  
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6.2.2 Current Documentation System 

The information on asset maintenance currently held by Council is stored in three locations – 
within the Asset Master, in various spreadsheets and also in the GIS system. The majority of the 
municipality’s drainage information is currently captured within the GIS documentation system.  

There is currently very limited documentation available about past maintenance that has been 
carried out on WSUD assets. The maintenance records held by the OS Department list which 
assets were inspected and when, however generally do not show information on the state of 
the asset, the history of maintenance work undertaken on it to date or the maintenance work 
needed/scheduled for the future. The lack of this information makes it difficult to forecast 
workloads, resources, future maintenance, rectification needs and budgets. 

The OS department have also recently begun to document the levels of asset maintenance that 
are required for various types of WSUD assets throughout the municipality. This has been based 
on information provided by Melbourne Water. This document presents with a great starting 
point for planning of future ongoing maintenance activities. 

As mentioned in previous Sections, Council is already working towards upgrading the current 
asset management system, having already identified the need for a more integrated system. 
This is the first step on the way to establishing a suitable and functional approach to asset 
management. As mentioned previously in Section 5, works are underway to incorporate 
drainage assets that arrive at Council from developers in the D-SPEC format into the Asset 
Master system. Once established, this system will contain full information on each asset 
including asset specific details as well as construction and maintenance history. 

The long-term plan is for Council maintenance teams to have hand held devices that can be 
taken out on site so that the asset database can be updated on the spot, inputting all information 
directly into the online system. 

6.2.3 Current Maintenance  

Standard Council operation and maintenance practices include the removal of pipe blockages, 
pit cleaning, removal of high road shoulders (in order to prevent ponding) as well as standard 
street sweeping, waste and litter collection as well as vegetation maintenance. The introduction 
of WSUD assets has additionally created the need for sediment pond and wetland cleaning, 
regular GPT cleaning as well as maintenance of swale drains. 

The proactive maintenance schedules are currently in the form of spreadsheets and maps, as 
well as a paper based system for GPT and silt trap cleaning.  

There is an ongoing program in place for the proactive cleaning of pipes and pits within the road 
systems. This is a three year rolling system. Maintaining and cleaning table drains and high 
shoulders on roads is also an ongoing maintenance task. 

In terms of reactive maintenance, the AM&M department are responsible for the identification 
of any assets that might be underperforming or damaged, therefore requiring reactive 
maintenance work. The department also has a customer service system in place for local 
residents to voice their observations and/or complaints about the state of the drainage system 
and stormwater assets. The resident comments are entered into the customer service system 
Proclaim, after which they are assessed by the maintenance team and fed into the Asset 
Manager so that a work order can be issued and reactive works can be scheduled. 
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The maintenance crew currently consists of four staff, including the team leader. In terms of 
maintenance equipment, the team possesses a 30 tonne eductor truck used for drain and pit 
cleaning, GPT maintenance and for pipe blockages. The GPTs are cleaned out once every six 
months. The eductor truck has also been upgraded to take prescribed waste and can therefore 
be used for sedimentation pond cleaning. This has occurred a few times in the past. There is also 
a smaller 5 tonne truck with a crane that is used for lifting pit lids and pit inspections. 

Wyndham also has four street sweepers which operated on a monthly basis. These sweepers 
target areas of significant sediment build up to try to prevent the clogging of GPTs and the 
wetland systems throughout the municipality. Council also has approximately 10 staff 
designated to litter management and road side rubbish removal. 

In terms of the number of WSUD assets in place, there are currently approximately 80 GPTs and 
between 60 to 100 litter traps in operation throughout the Wyndham area. There are no 
proprietary products or systems that require ongoing pumping located within Wyndham. No 
outlet water quality testing is currently being carried out.  

In terms of existing wetlands within the Wyndham area, approximately 12 are maintained by 
Melbourne Water. A large portion of the wetlands that are maintained by Wyndham City Council 
will require de-silting over the next 10 years. It is therefore important that this required 
maintenance is scheduled and budgeted for appropriately.  

The OS Department inspect and maintain existing WSUD assets monthly as part of the general 
gardening schedule. This maintenance however is not WSUD asset specific and does not differ 
from the standard maintenance of garden beds. The maintenance occurring to date mostly 
includes weeding and mowing of the vegetated areas. All maintenance occurs in-house and 
contractors are only used when WCC does not possess the appropriate equipment. The OS 
Department also maintain the vegetated elements of wetlands, mowing the edges and 
maintaining vegetation around the water body. However, the internal part of the wetland and 
all vegetation within the wetland is left to self-maintain, unless a problem is identified. 

6.2.4 Maintenance challenges 

The AM&M department is currently in the process of auditing the state of all of Council’s 
wetlands to establish a maintenance and desilting schedule. A formalised plan for the de-silting 
needs to be established as well so that the cost of this de-silting process can be planned for in 
the maintenance budget and well distributed over a number of years. Currently a few of the 
smaller wetlands have already been de-silted. The Strategic Transport & Infrastructure 
department now enforces that all developers de-silt wetlands between their construction and 
the handover period to ensure that when handed over to the Council they are functioning 
properly and at their best. 

A challenge identified was the maintenance of sedimentation ponds and the placement and 
management sediment drying areas. Sediment drying areas are not regarded very highly by the 
local communities and are considered a big community issue. Local residents see sedimentation 
ponds and their drying areas as a nuisance because of the perceived mess, smell and habitat 
destruction. The AM&M and OS departments were working on this issue together trying to 
create appropriate in-situ sediment drying areas as close to the sedimentation basins as 
possible, without creating an eyesore and hindrance for the local residents and users of the local 
parks. This is mostly a community education issue and the process could perhaps be helped with 
better community education and warnings/signage being put out during the 
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sediment extraction and sediment drying times to inform the community of what is occurring 
and why. Community engagement must become part of the wetland and sedimentation basin 
maintenance process. 

Access to some of the WSUD features for maintenance purposes was also raised by the 
department as an issue, particularly if backyard access was needed in some of the higher density 
areas. Issues such would be able to be rectified in the future though involvement of the 
maintenance team in the planning stages of developments in order to provide feedback about 
their maintenance access requirements. 

6.2.5 Current Management Systems – Review 

There are numerous new WSUD features that are currently being designed as part of the 
Metropolitan Planning Authority (MPA) works within Wyndham, with significant areas of land 
being unlocked for development. This significant influx in the number of systems which will need 
to be maintained will become a significant issue for the maintenance staff if not properly 
planned for now. 

Council is currently working very actively towards improving their data recording system. The 
existing system will be improved upon in the near future through the transition of all drainage 
data being received by Council in the D-SPEC format into the Asset Master, as previously 
mentioned in Section 5. This transition will also enable improved WSUD asset maintenance 
scheduling as well as asset maintenance cost forecasting.  

One thing also identified is the need to better define the split of responsibilities relating to WSUD 
asset maintenance within the Infrastructure Department. This would require better definition 
of individual departments’ responsibilities – these should ideally be formally written down and 
distributed to all involved. Assigning action leaders to certain responsibilities is also advisable to 
ensure that there is always one person responsible for overseeing a particular action item and 
its coordination and execution. This would help achieve increased ownership of tasks and 
prevent a task from being forgotten about and not undertaken. 

Communication between the various departments should also be improved – not just within the 
Infrastructure Department but also between the Infrastructure Department and the Sustainable 
Development Department. A more formalised conversation process, perhaps introducing 
regular meetings on a quarterly or monthly basis would be encouraged. 

The maintenance team should also become involved within the early planning and approvals 
process for WSUD assets to make sure that the WSUD assets proposed and approved are not be 
systems that are unnecessarily difficult to manage and maintain. As insufficient maintenance 
access to WSUD assets prevents them being maintained properly, the WSUD asset maintenance 
team should be more involved within the asset planning phase in order to advise of their asset 
specific WSUD maintenance and access requirements. This will lead to an improved and more 
integrated WSUD asset planning, implementation and maintenance process, resulting in 
improved WSUD asset maintenance access and therefore better maintenance. 

Improved communication could be carried out by, for example, setting up a specialist team 
skilled in WSUD operation and maintenance that could oversee and coordinate all activities 
related to the assets in place. The existence of this team would have the added benefit of having 
people available that can respond to large or high intensity storm events and check WSUD 
features on site immediately post rainfall events. The specialist team could also train the 
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maintenance staff and oversee their day to day activities. Having more staff would also equate 
to more man hours spent on site inspecting the existing WSUD assets. 

All of the above elements would significantly improve the asset maintenance within the 
municipality, but would of course also have cost implications of hiring new staff and training up 
existing staff. These would need to be reviewed and planned and budgeted for accordingly.  

It is also important to work towards quantifying the amount of maintenance that will be required 
on an on-going basis and have the skilled resources available to carry out the works. The current 
maintenance budget would need to be quantified after the exact maintenance needs are 
determined, listed and planned for.  

Educating all maintenance staff on key elements of WSUD asset maintenance is also crucial to 
the long-term success of these features. Based on conversations with the AM&M and OS 
Departments it has been determined that there is not quite enough education and awareness 
of WSUD maintenance requirements within the Wyndham maintenance team.  

The Infrastructure Department currently has money allocated within their next budget to 
undertake an audit of the existing systems in place (and is already in the process of carrying out 
these works), carry out an investigation on the upstream of catchments in order to limit 
sediment and litter loads as well as to undertake Clearwater training for their staff for 
maintenance of WSUD assets. A few of the staff have already carried out Green Card 
Environmental Training.  

6.3 Road Map 

The programs required to head toward best practice maintenance and recording have been 
outlined in Table 6-2.   
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Table 6-2 Asset Maintenance Road Map 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s required? Key Outcomes Priority 

5.1 Formalise responsibilities for 
asset maintenance and 
develop a maintenance plan 

 

2 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management), 

Open Space (Park 
Maintenance) 

 

 Formalise the breakdown of responsibilities for WSUD asset 
maintenance between departments units. 

 Can also look into developing a business case for a WSUD maintenance 
officer that will be in charge of the specialist maintenance team. This 
business case would need to include information about their intended 
role, the gap in the current practices, and expected cost for this role.  

 Develop a level of service for each type of WSUD asset and specify the 
party responsible for inspections and maintenance of the asset type. 
The level of service can initially be based on guidelines from 
Melbourne Water and can be re-assessed after a few months or years 
once more experience regarding regular inspections and maintenance 
is obtained. 

 Develop an action plan to allow OS and AM&M to work towards the 
specified target for inspections and maintenance. 

 Develop a maintenance plan to formalise the maintenance regime for 
all WSUD assets and WSUD vegetation. 

 Quantify the maintenance budget needed. Melbourne Water’s WSUD 
Life Cycle Cost Summary is a good starting point. 

 

 Defined asset maintenance responsibilities for both the OS and AM&M 
teams. 

 Defined level of service for all WSUD assets. 

 An action list for asset inspections and maintenance as well as the 
budget associated with the works. 

 If a maintenance officer is appointed or promoted to this role from 
within Council, this one person will be able to oversee all maintenance 
activities and people within the maintenance team, supervise all 
ongoing maintenance, recording, training programs for staff as well as 
undertake future maintenance forecasting. 

1 

5.2 Develop a maintenance 
checklist for each asset  

3 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management) 

 Develop a maintenance checklist for each asset. Can initially use 
Melbourne Water WSUD maintenance checklists. Ideally a Wyndham 
specific checklist will be formed through experience gained early in the 
maintenance program. 

 

 A unified approach to inspection and maintenance recording. 

 Ready to go checklists for each asset type which can be then used on 
further regular inspections. 

2 

5.3 Provide training to 
maintenance staff on specific 
inspection and maintenance 
requirements of each asset 

External Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management) 

 Provide training to maintenance staff on specific maintenance and 
inspection requirements of each WSUD asset. 

 Training could be by either an internal officer or an external hired 
consultant, can also look into further Clearwater Training run by 
Melbourne Water. 

 Also investigate improving maintenance staff knowledge of WSUD 
vegetation, perhaps by scheduling an internal training session with the 
Landscape or Urban Spaces and Civil Works Departments. 

 

 Improved awareness of Council maintenance staff of WSUD asset and 
inspection and maintenance requirements. 

3 

5.4 Installing signage near key 
WSUD assets 

2 weeks to prepare, 

Internal 

3 months to install, 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management), 

 Prepare signage that can be installed near all larger WSUD assets, e.g. 
wetlands and sedimentations basins. 

 This signage should provide the community with information about the 
purpose of the asset, the benefits that it is achieving, its maintenance 
regime and also on how it should look, particularly with reference to 
the vegetation in the WSUD feature. 

 

 Improved education of the local community on WSUD features and 
their purpose and benefits. 

 Improved public perception of wetlands and sedimentation basins. 

 Community playing a greater role in the operation and maintenance of 
WSUD assets. 

4 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s required? Key Outcomes Priority 

Open Space (Park 
Maintenance) 

 

 Signage should also mention that if asset does not look the way it is 
expected it should or if it has been damaged then this should be 
reported to a Council officer. Signage should list a contact and a phone 
number or email address of WCC. 

 Signage should be engaging with a strong educational focus. 
 

5.5 Sediment pond cleaning 
educational signage 

1 month to prepare, 

Internal 

 

Assets 
Management & 
Maintenance (Asset 
Management), 

Open Space (Park 
Maintenance) 

 Develop signage that can be put up out on site during the 
sedimentation pond cleaning and drying  duration so that local 
residents who see the sediment left out to dry can read up about why 
it is there, when it will be removed (subject to favourable weather) and 
what greater purpose cleaning out these sediment ponds serves. 

 

 Improved local resident awareness on WSUD and stormwater 
management practices. 

 Fewer complaints to Council about the sediment drying areas as the 
residents will be better informed on what the drying areas are and 
when they will be removed. 

4 
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7. PLANNING SCHEMES 

7.1 General Planning Schemes 

Water Act 1989 

According to the Water Act, Melbourne Water manages water catchments (dams), sewerage 
system and treats water to a high standard drinking and recycled water supply. Melbourne 
Water is also responsible for managing and maintaining the main trunk drainage system. Local 
Councils on the other hand are the minor drainage authority and are responsible for drainage in 
catchments of less than 60 hectares. They also work with Melbourne Water to provide flood 
protection and manage stormwater quality. 

Victoria Planning Provisions – Integrated Water Management 

The Victoria Planning Provisions (VPP) contain a number of clauses that support sustainable 
management of stormwater runoff from developments, including the use of WSUD. 

The VPP scheme includes an Integrated Water Management provision – Clause 56.07. This 
clause sets objectives and standards for drinking water supply, reused and recycled water 
supply, wastewater management as well as for managing urban runoff.  

This scheme calls for the inclusion of WSUD features in all streets and public spaces in order to 
manage runoff. It also states that where WSUD features are provided, maintenance 
responsibilities, requirements and costs must also be listed within the application.  

The scheme further calls for best practice stormwater treatment within developments so that 
the environmental values and physical characteristics of receiving waters are not degraded by 
urban runoff as a result of the proposed development. Urban stormwater management is to 
meet current best practice performance objectives for stormwater quality. The clause states 
that all runoff from residential developments should be retarded to a standard that is required 
by the local drainage authority. 

Planning and Environment Act 1987 – Section 173 

A Section 173 agreement, as per the Planning and Environment Act of 1987, can be a 
requirement or a condition placed on a planning permit, however not all planning permits would 
require one. According to Clause 18.4 of the Infrastructure Design Manual (IDM), the Section 
173 agreement is considered necessary for implementation and maintenance of assets that are 
not managed by the council (e.g. located in private property), but are included in the treatment 
train (i.e. rainwater tanks for retention, raingardens, etc.). 

Currently, two lot subdivisions are only assessed against discharge control needs and 
subsequent retardation/detention systems. Any WSUD treatments that improve stormwater 
quality are not enforced by Council for two lot subdivisions at this stage. 
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State Environment Protection Policy (SEPP) Schedule F6 (Waters of the Port Phillip Bay) 

According to the State Environment Protection Policy (SEPP), Council is responsible for ensuring 
sustainable water management and the protection of waterways and bays. Council is also 
required to manage and maintain assets it constructs and inherits from new development areas. 

The SEPP states that all councils must be responsible for drainage and waterway management 
and must: 

 ensure that new urban developments are designed, constructed and maintained 
according to best practices; and 

 review stormwater systems to identify opportunities for enhancement and upgrade to 
reduce pollutant load to Port Phillip Bay. 

Schedule F6 (Waters of the Port Phillip Bay) is of great relevance to WCC in regards to its 
management of stormwater. This schedule defines requirements for nutrient management 
within Port Phillip Bay, including actual goals for reducing nitrogen loads – an annual load 
reduction of 1000 tonnes of nitrogen discharged from the catchment to Port Phillip Bay. 

The requirements set out by the SEPP were the catalysts to the set out of various municipal 
stormwater management plans, amongst them the Wyndham SMWP in 2000. 

Port Phillip and Westernport Regional Catchment Strategy 

The Port Phillip and Westernport Regional Catchment Strategy provides a strategic framework 
for development and implementation of initiatives to improve local and regional catchments. 
The strategy provides an overview of the environmental characteristics of the region, defines 
regional issues and management priorities and provides directions and recommendations for 
actions. The strategy lists water quality as a key management issue and calls for the 
implementation of actions relating to stormwater management, achievement of SEPP 
objectives, establishment of partnership agreements between different management 
authorities and identification of pollutant sources. This strategy establishes the regional 
framework under which a number of more detailed management strategies and action plans 
have been developed, including the: 

 Water Quality Strategy for the Werribee River Basin 

 Werribee Catchment Action Program 

Both of the above strategies call for the development of Stormwater Management Plans to 
minimise stormwater impacts from new and existing developments.  

Port Phillip and Westernport Draft Flood Management Strategy 

The Port Phillip and Westernport Draft Flood Management Strategy creates a framework to help 
guide organisations that manage flood risk, informing on current and future approaches to 
research, flood planning and investment as well as engaging with communities. The key focus of 
this strategy is flood prevention and activities connected to the reduction of risk such as 
emergency response and recovery as well as planning for natural environments and liveability. 
The strategy specifies that local Council responsibilities are to manage local urban planning and 
building local drainage, support local community resilience, contribute to regional flood 
management as well as to develop and implement local flood land and integrated water 
management infrastructure as appropriate. 
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Werribee River Catchment Nutrient Management Plan 

The Werribee River Catchment Nutrient Management Plan was developed as part of the state 
wide nutrient management program. It defines objectives and provides recommendations for 
nutrient management in the Werribee River catchment. It discusses nutrient impacts associated 
with various land uses and activities and identifies stormwater as having a major impact on 
water quality in the Werribee River. 

Victorian Coastal Strategy 

The Victorian Coastal Strategy 2014 sets a long term vision for the coast and provides policies 
and actions to guide decisions about its management. Reviewed every five years, the 2014 
Strategy builds on the strengths and achievements of previous strategies. 

The Strategy puts emphasis on the improvement of quality and quantity of water entering 
wetlands, estuaries and marine waters through: 

 improved wastewater and stormwater treatment and re-use, with a focus on urban 
growth areas in coastal catchments; 

 promotion of changes in land use and farming practices to reduce the impact of 
catchment discharges which have adverse effects on the health of coastal and marine 
ecosystems; and 

 better understanding the volume of flow and the quality required to sustain ecologically 
functioning wetlands, estuaries and marine environments. 

Precinct Structure Planning (PSP) Guidelines – Integrated Water Management 

The Metropolitan Planning Authority (MPA) PSP guidelines provide guidance about the 
integration of water management into precinct structure plans for growth areas. Element Five 
of the PSP – Integrated Water Management specifies what should be demonstrated within the 
integrated water management plan outputs of the precinct structure plans. This includes plans 
that set out WSUD elements and planned flood capacity and conveyance, an estimate of the 
amount of stormwater that can be harvested for use within the development, as well as WSUD 
options that should apply to the precinct. 

7.2 Wyndham Planning Schemes 

Wyndham City Council currently has numerous plans in place that look at assessing the state of 
water within the municipality and focus on, predominantly, reducing potable water 
consumption and on increasing the use of recycled water (especially for irrigation) across the 
region. 

Council has no specific local policies that relate to stormwater with only the State Planning 
Policies in place. Council does however have standard conditions which have been developed 
by the Planning Department in coordination with the Infrastructure Department which have to 
be included on any development permits. The main drainage requirements for unit development 
applications are as follows: 

 Stormwater runoff generated from the subject land including landscaped and paved areas 
must not adversely affect neighbouring properties (no flooding); 

 If a new or additional drainage discharge point is required for the subject land, a separate 
legal point of discharge permit must be obtained from Council’s Engineering Department; 

http://www.watertech.com.au/


 
 
 
 

Wyndham Stormwater Management Plan, 2015 

 Wyndham City Council | Page 62 

 Any underground drainage must cater for a 1 in 5 year return period and connect into the 
stormwater drainage system; 

 Provisions are to be made within the development to adequately manage any additional 
flow created between allowable stormwater discharge and post-development 
stormwater discharge (i.e. underground detention system or a minimum 3,000 litres 
rainwater tank with 1,000 litres dedicated airspace for each dwelling, unless otherwise 
approved by Council’s Engineering Department); 

 Unless approved otherwise by the Responsible Authority, a minimum of 80% of roof area 
must be connected to the rainwater tank to be recognised as a stormwater retention 
system; 

 The installation of the rainwater tank must comply with the National Plumbing and 
Drainage Code AS/NZS 3500 and HB230-2008 – Rainwater Tank Design & Installation 
Handbook by Standards Australia; and 

 The design and use of any underground detention system must be submitted and 
approved by Council’s Infrastructure Department. 

7.2.1 Wyndham City Council City Plan 2013-2017 

The Wyndham four year City Plan sets out Council objectives, strategies and activities that can 
contribute towards achieving aspirations set out in the Quality Community Plan vision. In regards 
to water management the City Plan focuses on:  

 Decreasing Council potable water use; 

 Increasing recycled water use (especially through increasing the number of sporting ovals 
that use recycled water); 

 Working with VicRoads, Melbourne Water and other sectors to improve quality and 
maintenance of roadside verges and waterways to protect waterways and enhance the 
city image; 

 Engaging with land owners to improve waterways and coastal management practices to 
address erosion, sea level rise, biodiversity and amenity issues; and 

 Updating the SWMP. 

7.2.2 Wyndham City Council Environment & Sustainability 
Strategy 2011-2015 

This Strategy (currently under review) sets targets for increases in recycled water use and 
reduction in potable water consumption. The relevant key areas that this strategy addresses are: 

 Water consumption in sports grounds 

 Water efficiency in buildings 

 Recycled water/water reuse 

 Council Gardens watering 

 Protection of waterways, wetlands and coastlines 

In terms of water consumption across the community, the goal was to reduce per capita water 
consumption by 15% below 2002-03 levels, by 2013. For Council water consumption a target of 
reducing water consumption by 10% below 2002-03 levels by 2013 was set. The largest 
contributors to the water consumption profile in Wyndham are reserves, ovals and buildings. 
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Another objective of the Strategy was the reduction of portable water use currently used for 
irrigation of sporting ovals. The aim was to assist City West Water and local sports clubs in 
obtaining water from alternative sources. 

The Strategy also looked at building water efficiency, having identified Council buildings as ones 
that should incorporate water capture and reuse features, as well as upgrades to water efficient 
technologies and appliances within the buildings. 

For Council Gardens, the Strategy encouraged minimisation of potable water for garden 
irrigation and the introduction of recycled water. 

The Strategy also focused on waterways, wetlands and coastlines, aiming to protect and 
enhance them, improve biodiversity and river geomorphology. The key actions include the 
review of the Wyndham Coastal Strategy, developing Landscape Coastal Guidelines (discussed 
further in Section 7.2.5), providing support and guidance for community participation in the 

protection and management of these assets and the rehabilitation of Wyndham’s waterways. 

7.2.3 Wyndham City Council Water Action Plan 2015-2020 

The Water Action Plan is a key plan for the municipality. A new Water Action Plan has just been 
released by Council, outlining the key actions that will be undertaken over the next five years 
that will lead to improved water use efficiency and the use of alternative water sources. 

It establishes Wyndham’s direction on water conservation and alternative water use for Council 
facilities and operations and focuses on the following: 

 Irrigation efficiency 

 Use of recycled water for irrigation 

 Improvements in building water use efficiency 

The targets the Water Action Plan sets out are as follows: 

 5% reduction in Council water use by 2020 calculated on a KL per resident basis; 

 Meet at least 30% of Council’s water demand from alternative water sources by 2020; 

 Maintain and improve sports reserve irrigation efficiency; 

 Maximise the use of alternative water for sports reserve irrigation; 

 Maximise the use of alternative water for passive open space irrigation; 

 Maximise the use of alternative water for street tree watering; 

 10% improvement in building water use efficiency by 2020 based on kL/m2/y; 

 New council buildings are provided with rainwater tanks where an appropriate use for the 
water can be identified and implemented; 

 Maintain aquatic centre water use levels that meet or exceed industry benchmarks; and 

 Maximise the use of alternative water sources in Refuse Disposal Facility Operations. 

7.2.4 Wyndham City Council State of Environment Report 

The State of Environment Report presents a brief summary on water consumption within the 
municipality. It provides the Council water use profile, water use per resident statistics, as well 
as key achievements within Council over the last few years. 

It states that overall Council water use and recycled water use both have increased since 2010, 
largely due to lifting water restrictions for sports reserves and open space irrigation, as well as 
the use of recycled water for the watering of a portion of these facilities. The roll out of recycled 
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water use has significantly off set the use of potable water for irrigation and has helped meet 
rising water demands.  

7.2.5 Wyndham City Council Landscape Context Guidelines 2013 

The Landscape Context Guidelines make recommendations for the protection of waterways and 
wetlands as well as habitats. The document lists and presents key sites of significance, detailing 
their characteristics and specifying recommendations for each of them. This covers but is not 
limited to actions for Cunningham’s Swamp, Point Cook wetland, Werribee River, Wyndham 
Vale Swamp etc. It also provides general recommendations that apply to the municipality as a 
whole and covers a wide variety of topics.  

7.2.6 Wyndham City Council Biodiversity Policy 2014 

The Biodiversity Policy is a strategic document which aims at ensuring that biodiversity principles 
are supported throughout Council operations and they provide direction for Council’s planning, 
decision making and operations. It presents an integrated approach to biodiversity conservation 
and education. The policy promotes enhancing local flora, fauna and ecosystems, responsible 
future planning that focuses also on enhancing biodiversity, education of the local community 
as well as partnering with various organisations to achieve common goals.  

7.2.7 Wyndham City Council Site Environmental Management 
Plan 

The plan covers various aspects of construction site management and provides a range of actions 
and alternatives to minimise the impacts of construction activities on the environment. It 
contains the following specifications for construction activities: 

 Drainage management  

 Sediment management  

 Spill management 

7.3 Industry Standard in Stormwater Planning 

7.3.1 Kingston City Council 

The City of Kingston lies approximately 20 kilometres south of Melbourne CBD. It has a 
population of around 150,000 which is expected to increase to 167,000 by 2031.  

The City of Kingston is currently one of the leaders in WSUD implementation and maintenance. 
Kingston also has a set of stormwater guidelines published to help protect the local waterways 
and many environmental initiatives that aim to engage the local community and protect and 
enhance the natural environment.  

According to the Kingston Integrated Water Cycle Strategy, Kingston Council has to date 
implemented WSUD assets to treat 83 hectares of urban runoff to ‘best practice’ stormwater 
pollutant removal, while the local community (through private rainwater tanks) and other 
stakeholders such as Melbourne Water have provided assets such as wetlands to treat the 
equivalent of around 1180 hectares of urban area. 

The Kingston website states that since 2001, Council has designed and constructed a significant 
number of WSUD projects, including over 200 raingardens. The WSUD features installed include, 
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but are not limited to, bio-retention systems (raingardens), infiltration swales, constructed 
wetlands and porous pavements. 

City of Kingston Policy 

Kingston has identified building and landscape site activities as a significant source of 
stormwater pollution and has therefore set a local law in place that puts responsibility on these 
developing or managing the site to ensure that the site activities do not result in the pollution 
of the local waterways. This is specified in the Building Site Stormwater Code of Practice. 
According to this policy, no potential stormwater pollutant is to exit the site, any possible 
pollutants stored within the site must be appropriately contained, sediment fencing/barriers 
must be used where required, all litter must be appropriately disposed of, site fencing must be 
applied to the site and the site access point must be maintained in a way to prevent off site 
transportation of pollutants.  

Kingston’s Local Law 5 aims to protect stormwater from pollution arising from construction, 
landscaping or similar activities and ties in with the Building Site Stormwater Code of Practice. 
Failure to comply with this law (for managers of a building, construction or landscaping site) can 
result in on the spot penalties. 

Additional guides have also been published that are targeted at builders that explain the effect 
that the pollutants have on local waterways and describe tasks that should be undertaken to 
prevent this from occurring, e.g. the Kingston Landscapers and Pavers Guide, Building Site 
Management booklet, Sediment Control factsheet. 

Other Community Initiatives 

The City of Kingston also holds a range of free sustainability workshops throughout the year for 
the local community. The topics include a wide variety of subjects such as water conservation, 
building raingardens, home energy efficiency, reducing food waste, recycling or permaculture. 
As part of these workshops, Kingston’s Greening Kingston Sustainability Program also holds bus 
tours to various places such as the Cranbourne Royal Botanical Gardens, CERES Environmental 
Park or to waste recycling facilities.  

The City of Kingston also carries out a schools program through which school children are 
educated on minimising waste, saving water and energy, promoting biodiversity and cutting 
down on greenhouse gas emissions. The Water Conservation Program is run through South East 
Water who provide a range of free water based activities and resources to both teachers and 
students. The South East Water Education website provides teachers with various fact sheets, 
colouring sheets, educational videos, games as well as a number of educational field excursions 
and incursions that can take place within the classroom.  

Kingston City Council has also adopted an Integrated Water Cycle Strategy. This strategy outlines 
the vision and steps required to be undertaken to achieve the goal of becoming a Water 
Sensitive City by 2040. Water Sensitive Cities are viewed as those with catchments where all 
water and wastewater is managed mostly within the catchment itself. They are perceived as 
more liveable places with various open spaces that can be used for a large range of purposes 
and that have a lot of social community engagement in decision making and long term planning 
for water management. The Integrated Water Cycle Strategy sets various targets and aspirations 
for water management within Kingston. This includes targets for all elements of the natural 
water cycle, therefore for potable mains water, alternative water supply, stormwater, 
groundwater, wastewater, environmental protection, amenity and education as well as for 
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sustainability. It also then defines key actions for the strategy. Some of these key actions that 
could also be quite applicable to Wyndham are as follows: 

 Ensure all new Council buildings and renovation projects are provided, where appropriate, 
with WSUD, fit for purpose supply and water efficient delivery infrastructure; 

 Implement actions from the Sportsground Irrigation Plan to convert selected ovals to 
warm season grasses and upgrade the efficiency of irrigation systems; 

 Identify opportunities for the development of a network of stormwater harvesting 
schemes to assist in maintaining water reliant recreational areas, street tree 
establishment, shopping centre displays and for civil infrastructure works; 

 In partnership with the water companies, undertake a detailed feasibility study on a major 
Integrated Water Sensitive Design project in the Green Wedge; 

 Develop opportunities to showcase integrated water management in key public space 
projects at Activity Centres; 

 Provide for the treatment of the equivalent of 75 hectares of urban land to best practice 
stormwater management requirements until the end of the 2016/2017 financial year 
through the installation of raingardens, wetlands, stormwater harvesting and reuse 
schemes and rainwater tanks etc.; and 

 Work in partnership with EPA Victoria to deliver Council’s Industry Stormwater Program 
(Education and Enforcement) to ensure appropriate stormwater management at 
industrial premises in accordance with the Local Law and state environmental legislation. 

7.3.2 City of Moonee Valley 

In 2014 the City of Moonee Valley introduced a Stormwater Management (WSUD) Policy Clause 
22.03, now forming part of the Moonee Valley Planning Scheme. The Council has also created 
WSUD Compliance Guidelines for new developments (2014) with the aim of assisting planning 
applications to understand the Local Planning Policy Clause 22.03. The policy applies to all new 
buildings and works, larger extensions to existing buildings and commercial subdivisions. It 
requires developers to demonstrate best practice performance objectives for suspended solids, 
total phosphorus and total nitrogen through the implementation of WSUD features.  

The Moonee Valley Council website contains a very wide range of stormwater management and 
WSUD factsheets. These include general WSUD information factsheets, followed by factsheets 
on specific WSUD elements such as raingardens, porous paving, swales and buffer strips, 
wetlands, infiltration trenches as well as gross pollutant traps. It also features WSUD Site 
Management Plan guidelines for builders and developers as well as WSUD maintenance 
guidelines. All of these factsheets are easily accessible on the Council’s website and very 
informative. 

7.3.3 City of Yarra 

The City of Yarra adopted a WSUD Policy for Council Infrastructure Assets in 2011. This policy 
aims to integrate sustainable water management principles into Council asset management 
practices and commits to a number of WSUD goals, such as the reduction in potable water use, 
maximising water re-use, reduction in wastewater discharge, minimisation of stormwater 
pollution before discharge to local waterways and protection of groundwater. 

The Council has a Water Action Plan in place, as well as various WSUD factsheets, case studies 
and WSUD Guidelines, based on Melbourne Waters’ WSUD Guidelines. Their website also 
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contains some very good and comprehensive information of stormwater management from 
both a quantity and quality point of view. 

7.3.4 City of Casey 

The City of Casey have to date created a Draft Integrated Water Management Policy. This 
document clearly presents all WSUD features that the Council has currently implemented within 
their municipality by the use of maps, discusses the health of the local waterways and a water 
balance for current and future conditions. The document also sets various targets for Council 
and community water savings and stormwater quality. 

The City of Casey Council also has a lot of information about stormwater management accessible 
on their website, presenting WSUD case studies and Council actions.  

7.4 Road Map 

The recommended actions for this Section have been outlined in Table 7-1. 
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Table 7-1 Planning Schemes Road Map 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

6.1 Review Local Law stipulating 
stormwater pollution control 
requirements 

3 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Legislative Services 
(Traffic & Local 
Laws) 

 Review current Local Law that specifically addresses stormwater 
pollution that arises from construction sites for subdivision 
developments and small building construction sites. 

 Can use the City of Kingston law as an example. 

 This law would re-iterate the importance of proper stormwater 
pollution management from construction sites in relation to State 
legislation. 

 

 A Local Law, specific to Wyndham Council, which will specify guidelines 
around better construction practices across the municipality, crucial 
due to all of the future growth areas within the municipality. 

1 

6.2 Update Council website to 
include information on 
WSUD, stormwater 
management, IWCM and 
applicable policies 

6 months 

Internal, ongoing 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 

 One person to take ownership of the stormwater information 
presented on the Council website – this could be the responsibility of 
the person appointed to manage all stormwater/WSUD related 
activities. 

 A once-off large initial update of the information presented on the 
Council website – have it include additional pages on WSUD, 
stormwater management and IWCM. 

 Materials could cover e.g. the following topics: 
- Urbanisation and the increase in stormwater volumes 
- How stormwater pollutes rivers and creeks 
- How stormwater pollution can be reduced 
- Urban flooding 
- WSUD – what it is and what are its benefits 
- Different types of WSUD 
- Maintaining WSUD features 

 Incorporation of stormwater and WSUD feature Fact Sheets onto the 
website, ready and easy to download. 

 Regular updating of the website with new information as the 
manager sees fit. 

 

 A comprehensive online resource that the local community can easily 
access. 

 The website will provide the local community as well as developers 
with information on WSUD and stormwater management practices. 

1 

6.3 Introduce WSUD Compliance 
Guidelines for re-
development and new 
development sites 

3 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 Create guidelines that aim at assisting those submitting planning 
applications in understanding the Local Planning Policy. 

 These guidelines would apply to all new buildings and works, larger 
extensions to existing buildings and commercial subdivisions and 
would require developers to demonstrate best practice performance 
objectives for suspended solids, total phosphorus and total nitrogen 
through the implementation of WSUD features. 

 Meet with Planners to determine what can be suggested within 
these guidelines in terms of water harvesting on residential 
properties. 

 

 A clear, concise set of guidelines for developers that sets out all 
requirements for achieving best practice performance for all new 
WSUD assets. 

 Consistent designs from developers based on Wyndham’s preferred 
systems and level of treatment or harvesting. 

2 

6.4 Hold a range of free 
sustainability workshops for 
the local community  

1 month to establish 

Internal, ongoing 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 The person appointed to manage all stormwater/WSUD related 
activities to take ownership of setting up and regularly organising 
free sustainability workshops for the local community. 

 These could cover a range of topics and be more theoretical (e.g. 
about WSUD or IWCM) but could also (preferably) be practical and 
could include topics such as: 
- ‘How to Build your Own Raingarden’,  

 Improved awareness of local residents on water quality and 
conservation principles. 

 If executed efficiently and in an inspiring manner the local residents 
may take some of the suggestions and practical projects on board, 
which could potentially lead to reduced water consumption and 
improved stormwater quality. 

3 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

 - ‘How to Construct your own Green Wall’,  
- ‘How to Save Water’ etc. 

 

6.5 Engage with City West Water 
to bring in water education 
to Wyndham schools 

1 month to establish 

Internal, ongoing  

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 

 Initiate contact with the City West Water school program 
coordinator. 

 Promote the educational activities that City West Water offers on 
the Wyndham Council website. 

 Promote the educational activities within local schools by engaging 
with local principles. 

 City West Water website a good initial starting point: 
http://www.citywestwater.com.au/our_community/education 

 

 Improved education of school children (and through them – of the 
local community) on water quality and water conservation principles. 

4 

6.6 Address Climate Change 
within future plans and 
policies 

Ongoing, 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 

 Climate Change issues, such as the change in extreme rainfall 
patterns and temperatures, should also be considered within all 
plans and policies released for the Wyndham municipality from this 
point forward. 

 Any new strategy should be resilient and adaptive, factoring in the 
effects that Climate Change will have. 

 

 Resilient and adaptive planning for uncertain future conditions which 
will lead to better preparation for the uncertainty associated with 
rainfall that Climate Change brings with it. 

5 

http://www.watertech.com.au/


 
 
 
 

Wyndham Stormwater Management Plan, 2015 

 Wyndham City Council | Page 71 

8. INTEGRATED WATER CYCLE MANAGEMENT 

8.1 IWCM Approach 

IWCM benefits 

Integrated water cycle management is a holistic approach to planning and water resource 
management which aims at maximising social, environmental and economic benefits associated 
with water management.  

The water cycle is traditionally managed as separate water, sewerage, waterways and drainage 
systems. IWCM integrates the planning of these systems to provide additional benefits that 
would not be able to be achieved if these elements were planned for separately. Integrated 
water management is now considered to be best practice management in order to provide 
water consumption reductions, water recycling opportunities, waste minimisation, fit for 
purpose water use as well as the best environmental protection for fauna and flora. Successful 
integrated water cycle management can provide many environmental benefits such as improved 
water quality and health of downstream waterways, as well as minimised localised flooding. 

 

Figure 8-1 Integrated water cycle management benefits  

 (Source: Stormwater Strategy, Melbourne Water, 2013) 

The population of Wyndham is set to keep increasing with the annual growth rate in 2013 being 
6%, which was the second largest growth in Victoria with an increase of over 10,000 new 
residents. This growth is forecasted to remain strong for the next 25 years with a forecasted 
population of 384,000 people in 2036. This increase will put a strain on the available natural 
resources.  
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According to the Wyndham Environment and Sustainability Strategy, Wyndham is among the 
driest municipalities in the Greater Melbourne area with relatively low rainfall occurring. Low 
rainfall combined with increasing water costs places more stress on the system.  

Changing climatic conditions are expected to have a further significant impact on rainfall 
patterns and therefore Wyndham needs to appropriately plan for the future, managing water 
resources in a whole of water cycle manner. The integrated approach to management of water 
resources is highly needed, ensuring that all processes occurring complement each other.  

Creation of an IWCM plan 

Council has identified the creation of an Integrated Water Cycle Management Plan as the most 
crucial plan needed for the area and recognised it to be a very large gap in the current approach 
to water resource management. It has therefore been identified as a key element for the Road 
Map, as further described in Section 8.4. 

The main issues that have been identified with the creation and implementation of an IWCM 
plan is the issue of ownership. Currently there is no one department within Council that could 
take on this role due to constrained resourcing.  

Additionally, the implementation of an IWCM plan would require cooperation between various 
departments – Sustainability, Drainage, Policy, Planning etc. There would need to be more of a 
defined breakdown of roles and responsibilities for this IWCM plan and one department would 
need to take exclusive ownership of it and work together with the other departments to 
progress it. As resourcing currently appears to be under pressure, this may involve the creation 
of a new role for a person that could solely take on the responsibility of creating and 
implementing this IWCM plan. Otherwise, this could be added to the list of responsibilities for 
the person responsible for stormwater/WSUD asset coordination. 

The benefits of the creation and implementation of an IWCM plan could not be emphasised 
enough. With an IWCM plan in place the management of water resources in an integrated and 
joint manner would become a priority for all existing and proposed systems. It would also 
compliment the Road Map items set out within this document, emphasising their importance. 
Actual targets would be set within this IWCM plan and these would address water quality, 
quantity and water use. 

The IWCM plan actions would in turn help improve the water quality of receiving waterways, 
through this improving biodiversity, ecology and enhancing and helping to protect the local flora 
and fauna. The condition and health of the local waterways are integrally linked to changing land 
use in their individual catchments and as such any changes made to the urban areas that drain 
to the waterways will dramatically improve the downstream waterway health. Water 
consumption within the municipality would also be further improved, with a high focus on water 
harvesting, re-use, storage and recovery. 
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8.2 Current IWCM in the area 

City West Water  

City West Water (CWW) has been focusing on increasing their supply of recycled water from the 
Western Treatment Plant to new areas. The West Werribee Dual Water Supply Project that is 
currently underway aims at delivering high quality Class A recycled water and drinking water to 
estates in the Werribee area as well as a large number of open spaces managed by Wyndham 
City Council. Delivering recycled water to Manor Lakes, Riverview, Vineyard and Bluestone 
Estates are all underway. CWW is also supplying recycled water to the Werribee Employment 
Precinct and Mackillop College for irrigation and other non-potable uses.  

Figure 8-2 presents the City West Water’s current existing recycled water network in Wyndham. 
Figure 8-3 shows the proposed infrastructure as part of the CWW IWCM strategy (however not 
yet fully endorsed).  

 

Figure 8-2 Existing Recycled Water Network in Wyndham 

(Source: City West Water) 
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Figure 8-3 Proposed Recycled Water Infrastructure for Wyndham 

(Source: City West Water) 

City West Water has also been passing on rebates to customers for water saving products (e.g. 
the installation of rainwater tanks) and greywater reuse systems (to replace drinking water use 
on garden or toilet flushing) to be implemented within the home. 

They are also currently focusing on developing an Integrated Water Management Strategy which 
will become live later this year. They have a number of educational initiatives available that 
relate to IWCM and are focusing on the development of infrastructure that relates to it, namely: 

 Recycling wastewater, e.g. from the Altona Treatment Plant to supply industry, golf 
courses and local councils; 

 Sewer mining, e.g. to water the Sunshine Golf Course; 

 Harvesting stormwater; 

 Commencing the West Werribee Dual Water Supply project to provide recycled water for 
home toilet flushing and garden watering in addition to traditional portable supplies; 

 Managed aquifer recharge investigations; 

 Water mains renewals to maintain asset reliability and minimise water loss. 

As mentioned above, another great option which is currently being investigated by CWW is 
stormwater harvesting. Stormwater harvesting is an opportunity to provide an additional 
alternative water source for the area and is also part of the CWW Integrated Water Management 
strategy. CWW has to date been involved in a number of stormwater harvesting projects, e.g. at 
Cadbury Schweppes, Moonee Valley Racing Club or Mobil Altona Refinery. The organisation is 
currently working with a number of local councils to provide harvested stormwater to ovals and 
parks to be used for irrigation purposes.  

Figure 8-4 presents a Section of CWWs proposed stormwater harvesting opportunities showing 
open spaces within the municipality and stormwater harvesting mains.  
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Figure 8-4 Potential for localised stormwater harvesting 

(Source: City West Water) 

Metropolitan Planning Authority  

The Metropolitan Planning Authority (MPA) has so far incorporated IWCM into new 
development plans for areas such as Wyndham North and East Werribee. This includes 
wastewater reuse, stormwater harvesting, installation of rainwater tanks, implementation of 

water efficient appliances and aquifer storage and recovery. 

A large project that is currently underway is the East Werribee Employment Precinct. It is a 

project of state significance and will be one of the larger projects to take place in greater 
Melbourne. The development consists of approximately 925ha of Crown Land located near 
Werribee. The East Werribee Employment Precinct has operated as a state research and 
technology precinct for the past 100 years and will now be expanded to include mixed-use city 
development.  An IWCM plan and policy have so far been prepared for the development setting 
objectives for water cycle management at the new precinct. 
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Wyndham City Council 

Other IWCM elements coordinated by Wyndham City Council that are already taking place 
within the municipality fit in with the planning schemes summarised in Section 7.2. There are 

numerous activities in place that have been described within the Wyndham Water Action Plan, 
as per Section 7.2.3. Council has set out a target of a 5% reduction in Council water use by 2020 
calculated on a KL per resident basis. It also aims to meet at least 30% of Council’s water demand 
from alternative water sources by 2020. 

Council has identified sporting ovals as a feature that can be improved upon and targeted to 
increase the number of ovals that are serviced by non-potable water. This action has been raised 
by the past droughts that have resulted in water restrictions, impacting sports grounds directly. 
In partnership with City West Water, piped recycled water supply is now connected to several 
sports reserves in Wyndham, including Saltwater, Featherbrook, Glen Orden and Mossfield 
reserves. Council is currently assisting CWW and local sports clubs in achieving alternate water 
supplies within their grounds. Warm season grasses have also been implemented on certain 
sporting fields and alternative water supplies for principle sporting grounds have been 
investigated. This is all an ongoing process and an ongoing collaboration between the Council, 
CWW and local sports clubs.  

Within the latest Water Action Plan Council has set targets for maintaining and improving sports 
reserve irrigation efficiency as well as maximising the use of alternative water for sports reserve 
irrigation. 

Council has also focused on water efficiency within buildings – with the objective to improve 
efficiency in water use and minimise water discharge. Council have also continued to educate 
staff on the improvement of water efficiency through policy and culture. Council buildings have 

been identified as a good starting point for water capture and reuse. Rainwater tanks have also 
been installed at a number of Community Centres and Facilities including the Depot and Refuse 

Disposal Facility with the water being reused for toilet flushing, landscape irrigation and vehicle 

wash down. Water Audits have been carried out at more than 50 Council buildings and facilities 

since 2008 leading to a comprehensive retrofit program of water efficient fixtures and fittings to 
AAA rated appliances such as water saving shower heads, dual flush toilets and other water 

efficiency technologies. 

Within the latest Water Action Plan Council has set targets for a 10% improvement in building 
water use efficiency by 2020 based on kL/m2/y. The plan also set out that new council buildings 
are to be provided with rainwater tanks where an appropriate use for this water can be 
identified and implemented. 

Council has also addressed water use in gardens within the Environment and Sustainability 
Strategy (Section 7.2.2), aiming to minimise potable water use within existing Council gardens 
and implementing changes to gardens and parks to be more self-sufficient in terms of water. 

These actions include water savings measures to be developed and implemented within garden 

designs, the use of native and non-native plant suitable to Wyndham, as well as displaying 
information within Council gardens about the types of plants used and their watering needs as 
a tool to educate the local community using the gardens. 
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8.3 IWCM Opportunities 

Council has already identified a large range of opportunities to implement water focused 
strategies and actions within numerous Council plans. All of these help in working towards IWCM 
throughout the municipality through managing water resources in a more sustainable and 
integrated manner.  

Bringing in an IWCM Plan for the municipality has been identified as one of the key action items. 
The IWCM strategy would focus on meeting best practice guidelines and working towards 
achieving an integration of all water resources through all actions and initiatives. The IWCM 
would focus on achieving best practice targets throughout the whole municipality, increasing 
stormwater harvesting and recycled water use, better community interaction and education as 
well as increasing cooperation between various stakeholders. Setting actual targets and realistic 
timelines to achieve them in will be key. 

However, until such a plan is put into place, additional IWCM related works can also be 
investigated and carried out. This Section further identifies and explores opportunities for 
incorporating water resources management features within the municipality. It can ultimately 
provide a good starting point for establishing the IWCM strategy when the time comes. 

8.3.1 Potential Projects 

It should be noted that while treatment of stormwater is the main focus, water harvesting 
opportunities should not be overlooked. Research has shown that only integrated stormwater 
treatment and harvesting will effectively reduce the volumes and pollutant loads arriving in 
urban streams to achieve ecological relevant standards (Fletcher, 2007). It is understood that 
the rainfall patterns and volumes in the west might not be ideal to supply water all year long. 
However the potential of re-using stormwater, backed-up by recycled water during the dry 
months, to irrigate green infrastructure like gardens, trees or green roofs could be investigated.  

Potential opportunities for IWCM implementation that could be considered are: 

 Increased rainwater use via the implementation of mandatory rainwater tanks within all 
new developments. Additionally, the implementation of rainwater tanks within a 
percentage of existing developments could also be applied, e.g. starting at a target of 
rainwater tanks for 10%-20% of existing developments; 

 Recycled water use is a big opportunity for the municipality and although already widely 
used, it could be developed even further. Initially targeting all remaining sporting grounds 
that do not yet use recycled water and also parks and schools with large areas requiring 
constant irrigation would be a great start; 

 Stormwater harvesting from public areas such as roads and carparks for reuse in local 
irrigation of parks and sporting grounds of schools; 

 Aquifer Storage Recovery in cooperation with CWW in order to store water during wetter 
periods and access it when needed during drier periods/summer months; and 

 Demand management through the implementation of various programs that encourage 
water efficiency within homes through the installation of water efficient appliances and 
fixtures and promotion of government rebates and water conservation programs.  

Another element that should be considered as part of working towards becoming a municipality 
with more integrated water cycle management includes setting out specific targets and goals to 
be achieved within measureable timeframes. These goals should revolve around the following 
categories: 
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 Education 

 Seeking new IWCM opportunities 

 Collaboration work with other authorities 

Setting out guidelines for new and existing developments that will incorporate IWCM initiatives 
into the municipality should also be considered.  

Changing climatic conditions will have an impact on local drainage and also on already installed 
WSUD features and should therefore be considered within an IWCM plan. Any targets set within 
this plan will need to consider what the state of the environment may be in years to come and 
must plan for future changes to rainfall patterns and to water availability. 

Wyndham is expected to experience increasing average and extreme temperatures, more 
intense rainfall and storm events and sea level rise.  To ensure that Wyndham takes a strategic 
and proactive response to managing Climate Change risks, Council is currently developing a 
Climate Change Adaptation Action Plan. The plan will build understanding of Climate Change 
risks and existing management actions, as well as identify and prioritise new actions to occur 
over the coming four years. The proposed IWCM plan would be an important Council document 
for managing Climate Change risks around water security, drought and flooding. 

Following on from this, flood modelling of the municipality is another area of key importance. 
IWCM brings with it the benefit of being able to minimise localised flooding, however to 
adequately be able to determine which areas are of key importance to target, a municipality 
wide flood model should be carried out. The results of this flood modelling would highlight 
hazard areas and would be able to help in identifying key areas that should be prioritised for 
IWCM implementation. Additionally to flood modelling for the current scenario, a model could 
also be constructed for future Climate Change scenarios. This would not have to be done on a 
catchment wide scale but e.g. for specific selected areas that show greatest flood depths or flood 
hazards, or other areas as deemed appropriate. 

8.3.2 IWCM Showcasing Opportunities 

Various opportunities exist within the Wyndham municipality to showcase IWCM to the local 
community at key locations. A key, high profile site should ideally be chosen to achieve 
maximum visibility and maximum community education/awareness raising opportunity. This 
could be achieved through the use of WSUD features such as raingardens, swales, bioretention 
systems, green walls etc. within highly urbanised and visible areas. Stormwater harvesting could 
also be implemented and the captured water re-used for toilet flushing or garden watering. 
These could potentially be implemented at the following high profile sites: 

 Wyndham City Council Office 

 Wyndham Council Libraries – Plaza Library, Werribee Branch Library, Point Cook Branch 
Library, Wyndham Vale Branch Library 

 Wyndham Cultural Centre 

 Wyndham Community Centres 

 High profile Sporting Ovals  

 Public open spaces, e.g. parks and gardens, car parks 

Along with any WSUD/IWCM projects at these high profile sites, appropriate signage needs to 
be provided to showcase the assets to the local community and immediately answer any 
questions that they might have about its purpose and benefits. Pamphlets could be provided in 
the reception area of the Council office describing the works and providing photos. 
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The above mentioned locations are a good starting point for action, based on the potential for 
internal and external capacity building and available high profile sites. There are some great 
opportunities to embark on some high profile designs to showcase Council’s commitment to 
water quality. These area however only suggestions of opportunities that can be further 
explored. 

8.4 Road Map 

The features and programs required to work towards setting and achieving integrated water 
cycle management objectives have been outlined in Table 8-1. 
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Table 8-1 Integrated Water Cycle Management Road Map 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s required? Key Outcomes Priority 

7.1 Develop an Integrated Water 
Cycle Management (IWCM) 
strategy 

External 

A consultant working 
very closely with 
Council 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 Determine which department should take ownership of the creation 
and management of the IWCM plan. 

 Engage a consultant to carry out the works with regular consultation 
with Council, working closely with the team responsible for managing 
the IWCM plan. The following will be required: 

- Determining the current state of treatment and the potential to 
improve practices within Wyndham – which can be largely based 
on findings from this update to the SWMP. 

- Quantifying the state of the water resources and demands. 
- Investigating opportunities for stakeholder engagement with 

other water authorities. 
- Giving consideration to future growth and where further 

opportunities lie. 
- Setting a vision for integrated water, specific targets/goals and 

defining steps required to achieve this vision. 

 Approximate cost of hiring an external consultant to undertake these 
works will be $50,000-$70,000, depending on the extent of the scope 

 

 A defined strategy and action list on how to move forward in relation to 
integrated water resource management. 

 Known potential for integrated water projects in order to define future 
targets. 

 Documentation to guide future decisions in relation to integrated water. 

 Long term targets with potentially more achievable short term targets. 

 Guidance for future funding opportunities and future projects. 

1 

7.2 Carry out an IWCM 
Showcasing project 

External, 

A consultant working 
very closely with 
Council  

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

Open Space (Park 
Maintenance) 

 Council would primarily need to choose a preferred high profile 
location (or multiple high profile locations) for the showcasing of 
IWCM projects to the community. 

 Work directly with a consultant who will design the feature, however 
with strong capacity building components with Drainage, Asset 
Management and/or Park Maintenance to get their involvement and 
input as well as to educate them. 

 Contribution of the Maintenance teams to the design of the systems 
would ensure the systems viability in the long term. 

 Marketing of the project and showcasing it to the local community. 

 Education, both internally within Council and externally within the 
community. 

 A suite of WSUD capacity building projects could be funded by 
Melbourne Water through a ‘bundled’ grant. 

 Case study projects such as this could also potentially source state 
government funding (such as DEPWL – previously OLV). 

 

 Showcasing Council’s commitment to integrated water. 

 Capacity building within Council. 

 Education of the local community on IWCM principles and stormwater 
management. 

2 

7.3 Flood modelling for the 
municipality for existing 
conditions 

External, 

A consultant to be 
appointed 

Urban Spaces & 
Civil Works 
(Drainage) 

 Engage a consultant to carry out flood modelling for the municipality 
in order to determine flood depths and hazard areas across 
Wyndham. 

 

 The results of this flood modelling would highlight hazard areas and 
would be able to help in identifying key areas that should be prioritised 
for IWCM implementation. 

 Flood modelling results can also be used to improve the design of WSUD 
assets, reducing future maintenance costs. 

 Flood modelling will allow for better and more accurate major and minor 
drainage upgrades. This can provide significant cost savings as the cost 
of modelling will generally be significantly less than savings achieved 
through reduced assets size required or re-construction after new assets 
fail.  

3 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s required? Key Outcomes Priority 

7.4 Flood modelling for the 
municipality for Climate 
Change scenarios 

External, 

A consultant to be 
appointed 

Urban Spaces & 
Civil Works 
(Drainage) 

 Additionally to flood modelling for the current scenario, a model 
could also be constructed for future Climate Change scenarios. This 
would not have to be done on a catchment wide scale but, for 
example, for specific selected areas that show greatest flood depths 
or flood hazards, or other areas as deemed appropriate. 

 

 The results of this flood modelling would highlight hazard areas and 
would be able to help in identifying key areas that should be prioritised 
for IWCM implementation also taking into account various Climate 
Change scenarios. 

 An optimum solution could be identified when implementing IWCM and 
WSUD features that addresses most of the Climate Change scenario 
options. 

 

4 

7.5 MUSIC modelling to assess 
the performance of existing 
and future WSUD assets 
under future Climate Change 
scenarios 

External, 

A consultant to be 
appointed 

Urban Spaces & 
Civil Works 
(Drainage) 

 High level MUSIC modelling could also be undertaken municipality 
wide or for certain key areas in order to model the performance of 
WSUD features under various Climate Change scenarios. 

 MUSIC models would be built to evaluate the performance of key 
existing WSUD assets under the future rainfall scenarios generated 
by CSIRO. 

 MUSIC models would be built to design WSUD assets in priority areas 
under both current rainfall and future rainfall scenarios generated by 
CSIRO. 

 

 Resilient and adaptive strategies for the existing WSUD systems under 
various Climate Change scenarios.  

 The results of this modelling will help with planning for the future in 
terms of investment into WSUD infrastructure and IWCM schemes. 

5 
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9. WERRIBEE SOUTH 

9.1 Werribee South Region 

Werribee South is a unique region within Wyndham, located to the south of Werribee and to 
the west of Point Cook. It is a predominantly agricultural region (market gardens) that covers an 
area of approximately 3,000 hectares. It also holds a number of significant parklands and 
reserves, particularly along the lower reaches of the Werribee River. It also houses tourist 
attractions such as Werribee Park and Werribee Open Range Zoo. Werribee South currently has 
a relatively low population at just under 2,000 residents.  

Werribee South is one of the closest remaining vegetable growing areas to the city. There is an 
extensive network of predominantly open irrigation channels that supply water to the Werribee 
Irrigation District. Since 2004, the market gardens also have access to recycled water from the 
Western Treatment Plant. The agricultural land use within this region contributes a large amount 
of sediment and nutrients directly into the lower reaches of Werribee River and Port Phillip Bay. 

Wyndham Council currently has a Werribee South Green Wedge Policy and Management Plan 
(2010) in place. The definition of the green wedge, adopted by this policy is that specified by the 
Department of Sustainability and Environment in 2006 as: the area of land bound by the Port 
Phillip Bay coastline to the south, the Urban Growth Boundary to the north‐east, and the Princes 
Freeway to the north‐west. The northern‐most part of the Werribee South Green Wedge lies 
outside of the Wyndham municipal area and within the municipality of Hobsons Bay. 

 

Figure 9-1 Werribee South and Coastal areas map  

(Source: Wyndham City Council) 
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Figure 9-1 above shows a plan of the current precincts within the Werribee South Green Wedge. 
The Intensive Agricultural Precinct covers the majority of the central part of the Green Wedge. 
It is bordered by a park precinct to the west, tourist precinct to the north west, the RAAF farming 
precinct to the east and the Port Phillip Bay. Two additional precincts are in place along the bay 
– the Werribee South Township Precinct and also the Marina Precinct. 

The Marina Precinct is current being developed into Wyndham Harbour – a $440 million project 
which aims at transforming the Werribee South foreshore. The harbour will house a marina, as 
well as a mix of residential and retail areas throughout the new precinct. The first stage of this 
project is due to be completed in summer 2015/2016.  

The general conclusions of the Werribee South Green Wedge Policy and Management Plan were 
that further residential subdivision of the agricultural land was precluded in the Plan for the 
foreseeable future, including new rural residential living communities. It was noted however 
that this should not negate the provision of additional infrastructure to meet the needs of the 
existing Werribee South community around the Marina and the Werribee South Township 
Precincts. This was concluded so that landowners and farmers within the intensive agricultural 
precinct will be able to undertake agricultural activities without being unreasonably constrained 
by adjoining non‐agricultural land uses. Urban‐scale development is to be contained to within 
the Werribee South Township Precinct and the Marina Precinct. 

The Werribee South area has been investigated further to determine the potential to provide 
cost-effective solutions to improve water quality, while avoiding features which are not ideal for 
large influxes in sediment and flow.  

9.2 Werribee South Analysis 

Southern Rural Water and the local farmers currently do not provide any onsite stormwater 
treatment and the runoff generated from their properties flows straight into the main drains 
that run along the roads and then into the bay. The Werribee South main drain maintenance 
activities include silt removal, weed control and structure maintenance. 

According to Southern Rural Water (2009), the drainage system consists of 62 kilometres of 
earth drains that drain 11 sub-catchments of Werribee South into the bay. Figure 9-2 presents 
the drainage catchments, the drainage system and the locations of the main drains within 
Werribee South.  

The agricultural areas in Werribee South release significant nutrient and sediment loads into the 
downstream waterways and Port Phillip Bay. There is great need for effective stormwater 
management strategies in the area. 

One of the main challenges to addressing the large pollution loads will be cost. Since the 
agricultural area is quite extensive, most likely a large amount of WSUD features would be 
required to bring the pollutant loads down to best practice objectives, which in turn would 
significantly increase the costs (design, construction and maintenance). Best practice objectives 
do not however need to be the target and Council could set themselves lower goals to achieve 
in a longer time frame. Amending legislation surrounding individual farm areas (including new 
developments) to address the source of the pollutant loads could also be an option to minimise 
the pollutant loads that actually enter the receiving waters. 
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Figure 9-2 Drainage catchments in Werribee South  

 (Source: Southern Rural Water, Western Irrigation Futures, Atlas, 2009) 

The other big constraint for better stormwater management within Werribee South is land 
ownership. The main conveyance channels used for irrigation are not owned by Council. Council 
is only responsibly for the roadways and there is limited potential to provide large scale and 
effective treatment features only within the road reserves. 

There are also challenges connected with education of local residents as WSUD features could 
easily get destroyed with local farmers driving over them in tractors and other farm machinery. 

To adequately assess the type and magnitude of the pollutant loads originating from the 
agricultural areas in Werribee South, a MUSIC model would have to be constructed. This model 
would also predict the performance of the current systems and show what sort of WSUD 
features would need to be implemented to reduce the pollutant loads to a target amount.  

http://www.watertech.com.au/


 
 
 
 

Wyndham Stormwater Management Plan, 2015 

 Wyndham City Council | Page 86 

Southern Rural Water monitors the outflows from Drain 6 (Figure 9-3– left) and flows and water 
quality from Drain 5 (Figure 9-3 – right). Please refer to Figure 9-2 for the catchment areas that 
these drains service. This dataset that SRW possesses could inform and support the design of 
stormwater management features in the area. 

  

Figure 9-3 Drain 6 and Drain 5 

(Source: Southern Rural Water, Western Irrigation Futures, Atlas, 2009) 

9.3 Werribee South Opportunities 

As mentioned previously, the agricultural land use within this region contributes a large amount 
of sediment and nutrients directly into the lower reaches of Werribee River and into Port Phillip 
Bay. There is large treatment potential for any new WSUD feature introduced into the system. 
These WSUD assets could potentially have a large impact on the water quality within the bay 
and within the lower reaches of the Werribee River.  

However, it must be noted that the cost of these assets will most likely be very high in order to 
achieve desired amounts of nitrogen and sediment removal due to the high pollutant loads 
coming off the agricultural areas. Nevertheless, the non-market benefits of the implementation 
of WSUD systems such as waterway health and potential urban microclimate and amenity 
improvements should not be overlooked. There is some potential to work together with 
Southern Rural Water to achieve common objectives.  

Any design implemented in the area would have to compliment the Werribee South Green 
Wedge Policy and Management Plan. In terms of water resources management, the conclusions 
of this policy relevant to this Plan were such that: 

 A comprehensive system is to be developed to monitor the water quality of the Green 
Wedge waterways, including community training; 

 Application of best practice agricultural runoff management is necessary; and 

 Development of long term strategies aimed at improving water quality in the channels 
and drainage lines which flow into the Bay is needed. 

Werribee South Green Wedge Policy and Management Plan clearly states that:  

‘Adjoining residential development presents a range of interface challenges, with potential issues 
including impacts from stormwater discharge on the marine environment and associated 
wetland processes. Stormwater has the potential to affect the water quality of the sanctuary 
and, consequently, the natural values of Port Phillip by delivering excess freshwater and 
pollutants, including sediments and nutrients, micro‐organisms, toxic organics, heavy metals, oils 
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and surfactants, as well as litter and debris. Peripheral urban development should not impact 
detrimentally on the environmental values of the sanctuary, wetlands and coastal park.’ 

This confirms the requirement for effective stormwater management strategies and need and 
great potential for WSUD implementation within the Werribee South area at strategic locations. 
The proposed example features are further discussed in Section 9.4.  

Additionally, the fact that potential new residential developments in the area will increase 
impervious area coverage and therefore generate higher stormwater volumes and pollutant 
loads is an indication that any stormwater management strategy in the area should be adaptable 
to land use change over time. WSUD systems can be designed to be adapted over time and 
therefore are not “locked-in” solutions.  

9.4 Proposed Feature Types 

WSUD features are usually designed at local street and/or end of the line scales. Ideally, street 
scale features function as pre-treatment to the end of the line system and therefore the 
combination of both is preferred and gives the best results.  

Land availability and ownership, as well as pollutant loads and WSUD asset cost are the major 
considerations for the implementation of WSUD assets within the Werribee South area. 

Conversations held with Southern Rural Water so far have shown promise of a combined 
outreach approach to educate the local community and engage with the local farmers. In terms 
of funding opportunities available for other combined structural works, engaging with SRW will 
need to follow a more formal approach.   

SRW and Council would ideally work together to determine if end of line treatment (e.g. 
sediment ponds and wetlands) would be possible before the water enters the bay. The details 
of the actual arrangement between all parties would need to be considered, taking into account 
funding design and construction as well as long term asset maintenance. While getting these 
project partners on board may require significant consultation, it is a worthwhile option to 
consider. Combining all parties to work together would enable the most efficient form of 
treatment for the catchment.  

9.4.1 Local Scale, Individual Roads 

There are a number of roads running through the Intensive Agricultural Precinct and WSUD 
features could be implemented along them. Council owned roadside reserves would be the ideal 
place for the implementation of vegetated swales (as per Figure 9-4), based on the following: 

 The roadside reserves are linear in nature – vegetated swales can fit in with this easily; 

 Very limited pipe infrastructure exists in the region – therefore it will not impact or be 
impacted by the vegetated swales; and 

 The agricultural practices provide significant sediment loads – which the vegetated swales 
can help minimise. 

Where drainage channels already exist within the roadway, the system could be widened and 
vegetation could be planted to help treat the water. Care would need to be taken to ensure the 
capacity of the system is maintained. This would be a very cost effective solution for sediment 
removal as it makes use of existing features.   
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The longevity of the system would be quite highly dependent on education of the local 
community. It must be ensured that farming machinery is not driven over the vegetated swales 
and channel and does not damage the features. 

  

Figure 9-4 Example of a vegetated swale 

(Source: WSUD Engineering Procedures, CSIRO 2005) 

Council could develop a communication program to educate and inform the broader local 
community. This could consist of individual household correspondence to introduce key WSUD 
principals and their benefits to the resident. This could be a in the form of a brochure.  

In addition to this, each implemented system could have its own signage, explaining the reasons 
and benefits of having such a system in place as well as providing information about its 
maintenance and protection. It could also emphasise the importance of vegetation for the 
desired treatment performance of the system. These processes would help in improving 
community awareness and help in making sure that these systems function properly for a long 
duration of time. A fitting asset inspection and maintenance schedule would also need to be put 
in place. 

Features such as street scale bioretention basins/raingardens would help in the removal of 
nutrients, however these would most likely get overwhelmed by the high sediment loads coming 
off of the agricultural areas and are therefore not recommended in this instance. The same goes 
for GPTs, which would not be the best option for this area. All of these could clog quite easily 
from the high sediment loads and would become ineffective. Nevertheless, these features might 
have potential to be implemented in the future if a portion of the existing sediment is reduced 
upstream. 

Please refer to Table 4-1 for a description of the details, opportunities and constraints of these 
street scale WSUD features. 

Potential Locations 

A trial of a pilot study area is recommended initially to see both how local residents respond to 
the WSUD features and also to test the performance of the swale in terms of sediment removal. 

One option is to work with existing established drains. The option would include identifying 
suitable existing drains which can be vegetated and used to perform the function of a vegetated 
swale. The capacity of these drains would need to be checked to confirm that the swale does 
have enough capacity to be able to take the existing flows. Otherwise, if this is not the case, 
works would need to be undertaken to widen it.  
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A second option is to establish new vegetated swales in areas that are wide enough to support 
a swale and have no underground infrastructure that would impact it. In both cases, an 
assessment of the pollutant load arriving into the system should be done to inform the 
conceptual design phase.  

Big issues connected to vegetated swales within agricultural areas are farmers driving over them 
in farming machinery. If vegetated swales were to be established within certain areas this would 
need to be addressed and could be achieved by the following: 

 Educating local residents on the function of the vegetated swales by letter dox 
information drop in, holding a community meeting on WSUD in agricultural areas and, at 
least initially, appropriate signing; 

 Making sure that wide access tracks connecting the road to individual properties are still 
provided such that farmers have sufficient space to access their properties and do not 
have to steer off this path; and 

 Making sure that the vegetated swales are not put in in places that are currently 
frequently used by the local farmers as paths to drive machinery over – it is hard changing 
local community patterns and WSUD should be implemented to compliment the 
community and not in a way that would impact them negatively – otherwise community 
acceptance will be low and the WSUD features will most likely get damaged very quickly. 

Also, when a Southern Rural Water drain is located adjacent to a waterway cooperation between 
Council and SRW would be encouraged to make use of the existing drain in place and turn it into 
a vegetated swale. Direct funding from SRW for the implementation of this swale can then also 
be discussed. 

A number of roads within the Werribee South area have been considered. Due to the presence 
of intense agriculture activity immediately on the side of some roads, this has the potential to 
overwhelm the vegetated sale system with too such sediment coming off the gardens in a high 
intensity event.  

Therefore, smaller streets that contain a mix of residential and agricultural areas with less soil 
sitting around the road that could destroy the WSUD asset have been suggested. These 
roadways can potentially include the roads feature in Table 9-1 below. 

Table 9-1 Proposed Streets for Vegetated Swale Placements 

Location Existing Drain? Comments 

Cuttriss Street Yes Lower sediment  

Farrants Road Yes Vegetated with grass 

Oconnors Road Not very well defined Quite wide areas available 

Cayleys Road Not very well defined Quite wide areas available 

Whites Road Yes Significant existing drains 

K Road Yes Quite wide areas available 

Robbs Road Yes Quite wide areas available 

Cunninghams Road Yes Quite wide areas available 
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As swales can be subject to high flows, planting them out with denser vegetation slows down 
the flows and provides improved sediment retention compared to grassed swales. Vegetated 
swales are therefore preferred in Werribee South. The performance of vegetated swales is 
highly dependent on the bed slopes and vegetation height and density. Potential flooding 
concerns must also be addressed. 

Concept Design for Cayleys Road 

Two locations are currently being considered for a pilot program within the Werribee South 
area. Cayleys Road and Whites Road are both good potential locations. Flood issues have 
previously been identified at the corner of Whites Road and Diggers Road. A concept design for 
a vegetated swale near the corner of Cayleys Road and Diggers Road was conducted.  

A swale system was designed to treat the runoff generated in the lower portion of Cayleys Road 
in Werribee South. The contributing drainage area consists of: 

 The road reserve of 18 m width by road length of 250 m 

 An additional 0.4 ha of runoff generated by the Warringa Park School to the north of 
Cayleys Road 

Figure 9-5 shows the indicative location of the proposed swale as well as the intersection of 
Whites Road and Diggers Road. Introducing a treatment system into the area would be not only 
a great opportunity for a WSUD future to address stormwater treatment, but also to target 
flooding issues in the area.  

 

Figure 9-5 Indicative location of proposed swale on Cayleys Road 
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A MUSIC model for the site was constructed and run with a 6 minutes interval rainfall timeseries 
from the Laverton RAAF (087031) site. The average annual rainfall for this site was 537 mm. The 
Bureau of Meteorology (BOM) site also provides daily reference evapotranspiration values 
derived from automatic weather station records and satellite measurements. The average 
monthly Potential-Evapotranspiration (PET) values at the Laverton RAAF station were used 
within the model.  

Flows from the road surface were modelled to enter the swale throughout its length. Flows from 
Warringa Park School would discharge into the base of the swale. In this case the discharge point 
of the flows into the swale should be protected to prevent localised erosion. The slope of the 
swale was designed at 3%. The modelled swale was vegetated, with vegetation height of 
300mm. High level checks of the maximum flow rates and velocities were performed to make 
sure that the flow rates and velocities were acceptable. 

Figure 9-6 shows a sketch of the cross section of the road reserve including the proposed swale 
system and footpath. 

 

Figure 9-6 Cross section including proposed swale system 

Results of the modelling have showed that the designed system could remove the following 
percentages of pollutants from the stormwater entering the swale from the contributing 
drainage areas (no upstream volumes were considered in this example): 

 83% of the total Suspended Solids 

 60% of total Phosphorous  

 16% of total Nitrogen 

These results illustrate the fact that swales have limited potential for removal of fine sediment 
and dissolved pollutants. Nevertheless, the results do present with a higher figure for the 
removal of sediment. The swale could also be adapted to best match the surrounding area, e.g. 
introducing buffer zones which could potentially slow down high flows before they reach the 
swale. The importance of conducting a pilot program must once again be emphasised. 

9.4.2 Catchment Scale, End of Line 

End of the line systems involve implementing larger WSUD features at/just before the (sub-) 
catchment outlet. This would involve the placement of sedimentation ponds, wetlands and large 
scale bioretention systems to address the high sediment loads and nutrients within the 
stormwater. However, land availability will be a major constraint for this approach. 

These end of the line systems are usually installed within parklands or drainage reserves as well 
as in neighbouring bushlands. If opportunities for the placement of such features exist, a 
sedimentation pond would be needed directly upstream of the wetland or bioretention basin to 
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minimise the sediment loads that would otherwise enter the wetland. Very high sediment loads 
could damage and ultimately shorten the life span of the systems. A description of these systems 
has been previously presented in Table 4-1.  

Wetlands are usually preferred by the community as they provide aesthetic and amenity 
benefits. In addition, they provide downstream waterway health and significant temperature 
cooling benefits. Research carried out by the CRC for Water Sensitive Cities showed that sampled 
communities surveyed in Victoria and New South Wales are willing to pay more (whether it be 
tax or increased property prices) to have cooler temperatures during hot summer days (CRC for 
Water Sensitive Cities, 2014).  

 

Figure 9-7 A wetland within the Wyndham municipality 

As mentioned previously, street scale features and end of the line systems should be 
implemented together to achieve maximum nutrient removal efficiencies. This does also impact 
the size of the end of the line system, having potential to reduce it greatly. For example, if a 
portion of the runoff is treated via vegetated swales, the wetland downstream will potentially 
be smaller. This option is appealing, mainly when the land availability is a major constraint for 
the end of the line features.  

Potential Locations 

The end of the line systems would involve the placement of sedimentation ponds and wetlands 
at or just before the catchment outlet to address the high sediment loads and nutrients within 
the stormwater.  

The area of Werribee South has been looked into and certain locations at the catchment outlet 
have been identified, as per Table 9-2. These could be considered in more detail for the 
placement of sedimentation ponds and wetland. However, further investigation would need to 
be carried out by Council to determine the ownership of these parcels of land and to determine 
if they can be used to implement the end of line systems. 
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Table 9-2 Proposed Locations for End of Line features 

Location ID Location Details Comments 

Location 1 Major drainage outlet to Port Phillip 
Bay at the most north eastern part 
of the agricultural precinct 

Large amount of vacant land 
available right at the outlet. 
Depending on exact land ownership 
high potential for a sedimentation 
pond and wetland 

Location 2 At the intersection of Cunninghams 
Road and Campbells Road 

Small amount of space available. 
Maybe large enough for a 
sedimentation pond. Dependant on 
land ownership. 

Location 3 Area at the end of Cunninghams 
Road, to the south. 

Large vacant area available. Need to 
determine ownership. High 
potential. 

Location 4 Southern end of Crawfords Road. Small amount of space available. 
May be large enough for a 
sedimentation pond. Dependant on 
land ownership. 

Location 5 Southern end of Oconnors Road. A 
vacant lot to the east of Price 
Reserve. 

Large vacant area available. Need to 
determine ownership. Residential 
area nearby therefore high potential 
to develop a wetland that serves 
both the community and 
contributed towards improving 
water quality. Large drain is present 
in the area which could potentially 
fit a WSUD feature.  

There are a number of large stormwater drains that reach the Bay at locations 3, 4 and 5. As 
these locations have increased amounts of sediments that discharge into the bay as well as 
issues associated with erosion, these have been identified as favourable areas for the 
implementation of sedimentation basins and wetland systems to attenuate and treat 
stormwater. These locations are the only vacant pieces of land currently within the area. 

Figure 9-8 below shows the identified locations on a map. 
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Figure 9-8 Location of the suggested wetlands 

The final selection of locations to accommodate end of the line WSUD features should follow a 
sound flood study for the area, mainly considering under future Climate Change scenarios. As 
the suggested locations are all around the Bay, they might be impacted by future sea level rise. 

The possibility of saline intrusion from groundwater or storm surges also needs to be a 
consideration in the design of the wetland. Coastal wetlands could be implemented in the area, 
planted out with vegetation that can withstand saline intrusion and survive in saline water 
conditions. 

Constructed wetlands would normally follow sedimentation basins within a treatment train. This 
could not be recommended any more highly in the case of Werribee South where very high 
sediment loads are currently reaching the bay. These would impact the wetland quite negatively 
without prior sedimentation basins directly upstream. 

The performance of wetlands depends highly on their design, which should carefully follow the 
Melbourne Water Guidelines (2015). Aspects such as the coverage of the emergent 
macrophytes within the water level, the extended detention depth (EDD) and the detention time 
are key consideration for a well-designed, and therefore, well-functioning wetland.  
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Figure 9-9 presents a sample cross section of a wetland system. 

 

Figure 9-9 Conceptual cross section of a wetland system 

(Source: Melbourne Water, Design, Construction and Establishment of Constructed Wetlands: Design Manual, Draft, 
2015) 

It must additionally be re-emphasised that the lifespan of wetlands is highly depended on an 
appropriate maintenance regime. Regular visual inspections are a necessity and have the 
potential to prevent or reduce larger problems down the track, such as issues with civil 
components (e.g. erosion, blockage or damage in the inlet and outlet) and landscape 
components (e.g. vegetation coverage).  

Previously mentioned educational programs are also encouraged in order to inform the 
community of regular wetland operation and maintenance practices. Signage surrounding the 
sediment drying area during the cleanout period could potentially minimising community 
complaints. In addition to this opportunities also exist to use Southern Rural Water’s Community 
Engagement Committee meetings to help spread the message and any relevant materials to the 
community.  

9.5 Road Map 

The features and programs required to achieve improved water quality treatment in the 
Werribee South area have been outlined in Table 9-3. 
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Table 9-3 Werribee South Road Map 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

8.1 Meet with Southern Rural 
Water to discuss joint 
opportunities and define 
responsibilities 

Ongoing Urban Spaces & 
Civil Works 
(Drainage) 

 Scheduling and holding meetings with Southern Rural Water to 
further discuss joint opportunities within the area in terms of 
structural works but also in terms of community education. 

 

 Both parties will be aware of the potential for joint opportunities. 

 Setting an action plan to move forward. 

1 

8.2 Conduct case study project 
to determine potential 
success of future works 

1 month for design 

3 months for 
construction 

Internal coordination 

External design & 
construction 

Urban Spaces & 
Civil Works 
(Drainage) 

 Choosing an appropriate site to conduct the study. 

 Engagement with adjacent landowner. 

 An investigation into underground services. 

 A detailed design of a test system to be implemented within the 
area. 

 Construction and planting of vegetation for test asset. 

 Review of design and performance once established. 

 

 A case study site will test to see if the proposed features are effective 
at removing sediment, and whether local residents generally support 
this idea. 

 Design or construction issues can be tested on one site. 

 Maintenance and repair issues can be tested on one site. 

 Educational and capacity building opportunities. 

2 

8.3 Establishment of a plan to 
roll out the WSUD 
implementation works 

Ongoing Urban Spaces & 
Civil Works 
(Drainage) 

 Develop a strategy for the roll out of WSUD assets within the area in 
collaboration with SRW. 

 Create a prioritised list of sites that will be addressed in the first 
instance. 

 

 A prioritised list will ensure systems are cost effective for the amount 
of sediment removed. 

 Improved water quality through the reduction of sediment loads 
and/or nutrients (depending on the WSUD option chosen). 

3 

8.4 Education campaign for local 
residents 

3 months to develop 
and present  

Internal 

Urban Spaces & 
Civil Works 
(Drainage) 

 Develop a WSUD communication ‘package’ consisting of brochure 
materials to be distributed to the community. 

 Letter drop for all local residents informing residents of the works 
that will take place, the theory behind the works and the 
maintenance needs of the WSUD assets. 

 Education campaign should also extend to improving land use 
behaviours and targeting pollutants at their source by improved 
land management, fertiliser use as well as soil and sediment 
management. 

 Residents meeting to discuss issues, concerns and potential options. 

 Working individually with any landowner directly affected by assets 
in front of their property, perhaps by scheduling small group 
information sessions for certain residents at the Council offices. 

 

 Ensuring long term success of the project and all of the WSUD assets by 
gaining community understanding, approval and educating the local 
residents to make sure that farm equipment does not destroy any new 
features. 

3 
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10. CONCLUSIONS 

10.1 Background 

The creation of this document has been assisted by the Victorian Government through 
Melbourne Water Corporation as part of the Living Rivers Stormwater Program. To assist 
Wyndham City Council, Water Technology were commissioned to undertake the 
implementation and gap analysis of systems and processes currently in place in order to produce 
this document. 

Due to significant residential development that will be taking place in Wyndham within the near 
and distant future Council needs to place high priority on water resource management within 
the municipality. Changing climatic conditions are expected to have a further significant impact 
on rainfall patterns and therefore Wyndham needs to appropriately plan for the future, 
managing water resources in a whole of water cycle manner. 

This document is a strategic plan that provides a review of all existing systems and processes in 
place at Wyndham City Council that relate to stormwater management and Water Sensitive 
Urban Design practices currently in place.  

It also provides a direction for Council in terms of further improving stormwater management 
within the municipality and sets out strategic, clearly defined and prioritised tasks. These tasks 
specify desired outcomes and are ranked according to priority. They do not specify individual 
targets or timelines as they are a starting point for the setup of individual projects, prioritised in 
a way that will help in achieving the most benefit. 

10.2 Existing Conditions 

There is an increased awareness of WSUD and best practice stormwater management principles 
across Council. Certain areas in need of improvement have already been identified and works or 
conversations around improving these areas and internal processes are taking place.  

Council is conducting a detailed assessment of all existing WSUD assets within the municipality, 
has implemented an ongoing program for the proactive cleaning of pipes and pits within the 
road systems and is focusing on improving the asset management system through the use of 
Asset Master for storing drainage data information which can then be used to improve drainage 
and WSUD asset maintenance and budgeting processes. 

10.3 Future Direction 

Key areas of Council day-to-day operations have been assessed in a more detailed manner and 
areas for further possible improvement have been identified. Council is on track working 
towards improving systems, processes and efficiencies. The newly released Water Action Plan 
for 2015 to 2020 identifies a large number of great opportunities. 

The Road Maps presented within this report clearly outline all of the recommendations made 
throughout this report. They specify the main tasks for Council to undertake going forward. They 
revolve around the following topics: 

 Treatment – determining the locations, state and maintenance needs of all existing 
stormwater/drainage/WSUD assets, Council preferred treatment systems; 
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 Management – managing and adequately forecasting inspections and maintenance of 
stormwater/drainage/WSUD assets, upgrading the existing data recording system to a 
more comprehensive, consolidated document, budgeting accordingly for all planned 
works; 

 Planning – managing existing planning schemes, best practice planning schemes as well 
developing an Integrated Water Cycle Management plan; and 

 Education – of both the local community and Council staff through various incentives and 
actions as well as showcasing projects. 

The last key Section of the report focuses on the area of Werribee South, analysing it from an 
opportunities and constraints point of view, as well as setting out some initial concepts for work 
that could potentially be undertaken in the area. 

The ‘Priority’ column in the Road Maps indicated the order in which tasks should be addressed. 
Funding for the actions listed within the Road Maps will be able to be either budgeted for 
internally within Council or otherwise, where external input is required, external funding could 
be sought, e.g. from DELWP or Melbourne Water, in particular from the Living Rivers Program. 

10.4 Suggested Actions 

Current Strategies 

One of the main Road Map items, critical to the success of all others, was the appointment of 
a person that could coordinate all WSUD and stormwater related works, as well as take on 
board all Road Map items identified within this document and manage and oversee their 
successful implementation and successful long term performance. This could either be an 
existing officer at Council or a new person hired to take on the role, with the latter being the 
preference due to the fact that this person would already have knowledge of Council 
processes and preferences. 

Current Treatment 

Working towards obtaining a consolidated list of all WSUD assets within the municipality was 
identified as a key requirement to achieving more coordinated stormwater management. The 
information that a consolidated asset list will contain will aid in assessing system performance 
of each asset type and will inform future guidelines and design for WSUD implementation. 

The development of MUSIC Guidelines for stormwater quality modelling, specific to the 
Wyndham municipality, was also identified. These guidelines would be available to 
developers and consultants developing land in the region and would contain Wyndham 
specific rainfall and general area parameters, resulting in improved and more consistent 
WSUD design throughout the area. They would also showcases Council’s commitment to the 
effective design of stormwater management systems. 

A monitoring program for flow and water quality is also proposed to be established, 
measuring inflows and outflows as well as concentrations of the main pollutants. A WSUD 
target for water quality treatment should also be set for the municipality or for specific areas 
which will help work towards annual improvement targets. A strategy for targeted WSUD 
implementation should also be carried out, determining priority areas within the municipality 
that should be targeted for treatment. 
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Preferred Treatment 

Wetlands were listed as Council’s preferred treatment type and therefore one of the main 
action items is the development of Wetland Design Guidelines specific to the Wyndham area. 
These Guidelines should set preferences for vegetation types and should be specific to the 
climate, rainfall patterns and soil types of the region. This guide will present a unified and 
concise protocol for all developers and consultants to follow when designing and constructing 
wetland systems within Wyndham. 

Information should also be produced to feature on the Council website to inform developers 
of Wyndham specific stormwater requirements. 

A formal document should also be generated to emphasise Council’s preferred treatment 
systems, divided into preferences for greenfield and existing area redevelopments. This 
formalised document will be able to be developed following collating information on existing 
Council assets and their treatment performance.  

Asset Management 

In terms of Council’s asset management system, the most important step to follow is the 
current transition of all drainage data into the Asset Master such as to have one document 
where all drainage data is stored, as well as to enable more accurate and efficient budget 
forecasting for maintenance works and future asset implementation works.  

Other asset management elements have also been described and these include the provision 
of a new easement drain restriction policy, carrying out verification works to all GIS data as 
well as, most importantly, carrying out a drainage pipe condition assessment as well as WSUD 
asset inspections for the municipality. Following on from this, undertaking a drainage pipe 
upgrade and renewal, as well as WSUD features rectification works, would be recommended. 

Asset Maintenance 

Another task identified includes formalising and better defining responsibilities within the 
asset management teams, as well as developing a maintenance regime for all WSUD assets 
and WSUD vegetation. A maintenance checklist for each WSUD asset type should also be 
developed, which could then be uses during the regular scheduled asset inspections. Further 
training and education of maintenance staff and Council officers on specific inspection and 
maintenance requirements of each WSUD asset. 

Signage should also be provided and installed near key WSUD features. This signage should 
provide the community with information about the purpose of the asset, the benefits that it 
is achieving, its maintenance regime and also on how it should look, particularly with 
reference to the vegetation in the WSUD feature. Signage should also mention that if asset 
does not look the way it is expected it should or if it has been damaged then this should be 
reported to a Council officer. Signage that can be put up out on site during the sedimentation 
pond cleaning and drying  duration could also be developed so that local residents who see 
the sediment left out to dry can read up about why it is there, when it will get removed and 
what greater purpose cleaning out these sediment ponds serves. This will help in ensuring 
improved education of the local community on WSUD features and their purpose and 
benefits.  
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Planning Schemes 

The Local Law for stormwater is suggested to be revised by Council. This law would specifically 
address stormwater pollution that arises from construction sites for subdivision 
developments and small building construction sites. WSUD Compliance Guidelines for re-
development and new development sites are also suggested, the creation of which aims at 
assisting those submitting planning applications in understanding the Local Planning Policy. 

The Council website should be updated to include information on WSUD, stormwater 
management, IWCM and applicable policies. A range of free sustainability workshops for the 
local community could also be held, improving awareness of local residents on water quality 
and water conservation principles. Additionally, Council could engage with City West Water 
to further promote water education in Wyndham schools. 

Integrated Water Cycle Management 

The final recommendation includes the development of an Integrated Water Management 
strategy for Wyndham. This would require more resources and funding but is seen as a very 
important step towards Wyndham becoming a more water efficient and sustainable 
municipality. It would provide Council with a defined strategy and action list on how to move 
forward in relation to integrated water resource management. Implementing IWCM 
Showcasing projects throughout the area is also important and suggested as it helps raise 
awareness and educates the community. 

Additionally to the development of the IWCM plan, flood modelling for the municipality for 
existing conditions is suggested. The results of this flood modelling would highlight hazard 
areas and would be able to help in identifying key areas that should be prioritised for IWCM 
implementation. Additionally to flood modelling for the current scenario, a model could also 
be constructed for future Climate Change scenarios. 

Werribee South 

Within the final Section of the document, an analysis of the Werribee South region is carried 
out. The agricultural areas in Werribee South release significant nutrient and sediment loads 
into the downstream waterways/Port Phillip Bay. This in turn creates great need for effective 
stormwater management strategies in the area.  

The Werribee South Section provides an assessment of opportunities and constraints that the 
area presents with, as well concepts for potential WSUD implementation. WSUD features are 
usually designed at local street and/or end of the line scales. Ideally, street scale features 
function as pre-treatment to the end of the line system and therefore the combination of 
both is preferred and gives the best results.  
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10.5 Final 

This document presents numerous action items as well as their indicative implementation 
durations and responsibilities as well as desired outcomes. The awareness of all of the discussed 
items is already present at Council, as is the enthusiasm to work towards achieving improved 
stormwater management within the municipality. 

Key items to focus on will be determining the state and locations of all existing stormwater, 
drainage and WSUD assets, improved asset management and asset maintenance, as well as 
education of the local community. 

It is also recommended to carry out a review of this plan in five years’ time to make sure that 
Council is on track with carrying out all of the tasks listed within this document. 

Achieving improved stormwater quality throughout the municipality is a key goal which will have 
multiple benefits. It will not only lead to improved water quality of receiving waterways and the 
bay, but will also have additional benefits in terms of positive impacts on the general biodiversity 
within the municipality, on waterway health and on local fauna and flora.  

Changing climatic conditions are expected to have a further significant impact on rainfall 
patterns and therefore Wyndham needs to appropriately plan for the future, managing water 
resources in a whole of water cycle manner. The integrated approach to management of water 
resources is highly needed, ensuring that all processes occurring complement each other.  
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12. APPENDIX 

The following appendix contains all of the Road Maps from within this document within one 
concise location. The Road Maps contained within this appendix are as follows: 

 

1 Current Strategies Road Map 

2 Current Treatment Road Map 

3 Preferred Treatment Systems Road Map 

4 Asset Management Road Map 

5 Asset Maintenance Road Map 

6 Planning Schemes Road Map 

7 Integrated Water Cycle Management Road Map 

8 Werribee South Road Map 
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CURRENT STRATEGIES ROAD MAP 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What is required? Key Outcomes Potential Funding 
Sources 

Priority 

1.1 Appoint a Stormwater 
Engineer to coordinate all 
stormwater related Council 
activities 

Internal 

Role to be full time for 
at least the first year 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Appointment of a Stormwater Engineer to oversee the actions that are 
to come out of this update to the Wyndham SWMP. The role would be 
to oversee all stormwater related activities from a higher coordination 
perspective and to oversee cooperation within Council between all of 
the various departments. The role would primarily focus on actioning all 
of the items from this update to the SWMP, enabling better 
coordination between departments and achieving the most important 
actions/goals such as: improved asset implementation (construction) 
and maintenance, improved asset budget forecasting, WSUD policy 
shaping, driving the IWCM plan, seeking funding opportunities, 
managing community perception/educational programs etc. 

 This role should ideally be filled internally be someone that already 
possesses in depth knowledge of Council operations, systems and 
processes. 

 This role is envisaged as being a full time role for at least the first year 
when implementing all of the actions from the Road Maps will be a full 
time task. However it is anticipated that the time required for this role 
could be reduced after one year and that this person could ultimately 
undertake additional activities alongside their stormwater role (which 
would still most likely take up 2-3 days of time a week). 

 

 One person in charge of overseeing WSUD 
coordination for the whole Council, enabling 
better coordination and cooperation between 
departments and quicker and smoother 
outcomes. 

Melbourne Water 
have provided 
funds for similar 
appointments in 
the past – they 
should be the first 
point of call.  

Previous 
appointments have 
been funded for a 
period of 
approximately 1 
year. 

1 
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CURRENT TREATMENT ROAD MAP 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What is required? Key Outcomes Priority 

2.1 Consolidate WSUD asset lists 
from various departments 

4 months 

Internal input 

Urban Spaces & 
Civil Works 
(Drainage), 

Asset Management 
& Maintenance 
(Asset 
Management) 

 

 Collation of all available data from all departments. 

 Site visits to evaluate the current state of the systems in place and to 
verify the available data. 

 Generation of a central asset list, including information about the 
design and current characteristics of each system, their current state 
as well the area draining to each WSUD asset.  

 Input of all collated information into the Asset Master 

 

 A central asset list which holds all of the information available, readily 
and easily accessible by all at Council. 

 New information can be easily added to the central asset list by all 
departments. 

 A complete list of the WSUD assets which will allow the identification 
of the main water quality hotspots and will through this inform the 
development of a Council WSUD target for water quality treatment as 
well as the development of a strategy for targeted WSUD design.  

1 

2.2 Develop MUSIC Model 
Guidelines for Wyndham City 
Council 

1 month 

External 

A consultant working 
closely with Council 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Appoint an external consultant to develop MUSIC guidelines specific to 
the Wyndham region that will be a requirement to be used by all 
developers and consultants developing land in the region. 

 Consultant to use the consolidated WSUD asset list which will present 
information about the region and current existing systems. 

 Base the guidelines on the performance of existing WSUD assets and 
region specific information. 

 Gather data relating to flow and water quality (where available). 

 2 levels of detail for MUSIC Guidelines are potentially available: 
3) Setting rainfall & general area parameters; and 
4) Additionally setting performance curves for individual WSUD 

elements, e.g. wetlands. 

 Approximate cost of hiring an external consultant to undertake these 
works will be $6,000-$15,000, depending on the extent of the scope 

 

 MUSIC Model Guidelines specific for Wyndham City Council. 

 These guidelines will be available for developers and consultants at the 
start of their projects, which will enable better stormwater 
management through improved design in new developments. 

 The development of such guidelines showcases Council’s commitment 
to the effective design of stormwater management systems. 

 The guidelines could contain e.g. a set of rainfall runoff model 
parameters reflecting the conditions of the west and specifications as 
to soil types, as well as recommendations for the most suitable plant 
types for the area. 

1 

2.3 Generate a strategy for 
targeted WSUD design 

2 months 

Internal or External 
input 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Determine priority areas within the municipality that should be 
targeted for treatment. 

 Seek funding opportunities on a yearly basis to undertake new 
projects. Look into Melbourne Water’s Living Rivers Program as a 
primary source of funding. 

 

 Working towards achieving the WSUD targets through the 
prioritisation process of adding WSUD to certain key sub-catchments.  

 Securing external funding from various organisations in advance to be 
able to plan for more WSUD implementation. 

2 

2.4 Develop a WSUD Technical 
Manual for Wyndham City 
Council 

 

3 months 

External 

A consultant working 
closely with Council 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 Use the consolidated WSUD asset list which will present information 
about the region and current existing systems. 

 Review of WSUD features, principals, and latest research to determine 
the most accurate and best performing systems for the region. 

 Development of a Technical Manual which can be used by developers 
and consultants, presenting checklists for WSUD asset design. 

 Take all aspects of WSUD into consideration within the Manual and 
divide it into the following Sections: design, construction, operation 
and maintenance. 

 

 The development of a WSUD Technical Manual specific for Wyndham 
City Council. 

 This manual will be available for developers and consultants at the 
start of their projects, which will enable better stormwater 
management through improved design in new developments. 

 The development of such a manual showcases Council’s commitment 
to the effective design of stormwater management systems. 

3 

2.5 Establish a flow and water 
quality monitoring program 

Ongoing 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

 Identify and select key existing WSUD assets within the municipality to 
conduct monitoring at. 

 A consolidated list of actual performance data for WSUD within the 
region, as well as information on system inflows and outflows. 

4 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What is required? Key Outcomes Priority 

Assets 
Management & 
Maintenance (Asset 
Management), 

Open Spaces (Park 
Maintenance) 

 

 Set up a flow measurement program which would monitor inflows and 
outflows of the current systems in order to understand the current 
hydraulic performance of the existing features. 

 Set up a water quality measurement program which will measure the 
concentration of the main pollutants, these being total sediments, 
total phosphorous and total nitrogen. 

 Alternative pollutants could be included in the monitoring depending 
on the land use of the contributing areas. 

 Conduct monitoring on a regular basis to obtain a large sample of data 
on treatment performance. 

 

 From this data Council will be able to determine which assets are more 
suited to the conditions of the municipality and which ones produce 
the best results in terms of water quality improvements. 

 This data will help in planning and design for future WSUD 
implementation in the area. 

2.6 Develop a WSUD target for 
water quality treatment 
improvements for specific 
areas 

2 months 

Both Internal and 
External input  

A consultant working 
closely with Council 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Assess the municipality to determine what treatment is currently 
occurring – to be done through the use of a municipal scale MUSIC 
model completed by a consultant once the central asset list is created. 

 Review targets set by other Councils and consult Melbourne Water. 

 Determine if an overall municipal or suburb specific target is most 
appropriate (most likely the latter when taking into account Werribee 
South). 

 Set a short term and long term target for Council to work toward. 

 

 Setting a target treatment for the area. 

 Creation of an annual improvement target that new and existing WSUD 
assets can be assessed against. 

5 
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PREFERRED TREATMENT SYSTEMS ROAD MAP 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required?  Key Outcomes Priority 

3.1 Formalise documentation  of 
preferred WSUD options  

 

2 months 

Internal 

May need some 
external input 

 

Urban Spaces & 
Civil Works 
(Drainage) 

 Generate a formal document that will prioritise WSUD assets based on 
Council preferences and their success in the past (provided appropriate 
maintenance had been provided). 

 Publish this document on the Council website. 

 Divide the document into preferences for greenfield developments and 
preference for existing area redevelopments. 

 Establish the preferred options list for various scales (i.e. allotment, 
street, and neighbourhood) and provide the specifications regarding 
the main design considerations. 

 Document to be reviewed annually based on new technologies and 
experience with the systems implemented, including inputs from the 
maintenance team. 

 

 Document will provide a guide to go off for consultants and developers 
when selecting WSUD features. 

 Creation of the document will provide internal upskilling about 
pros/cons of each treatment type. 

1 

3.2 Develop Wetland Design 
Guidelines 

3 months 

External 

Urban Spaces & 
Civil Works 
(Drainage), 

Landscape 

 As wetlands are the preferred WSUD feature for the municipality, 
Wetland Design Guidelines should be developed and their use 
enforced. 

 The Guidelines should set specifics for preferred vegetation types for 
Wyndham municipality and they should be specific to the regions 
climate, rainfall patterns and soil types (a report written by GHD 
already exists with vegetation specifics for the Wyndham area, this can 
be referenced within the Guidelines). 

 Wetland Guidelines should specify that all wetlands need to be cleaned 
out prior to handing them over to Council to make sure that the asset 
is in its best state at the time of handover. 

 Wetland Guidelines will need to have a Section covering wetland 
sediment drying areas by providing guidelines connected to assigning 
areas for sediment drying areas and specifying rules on their size and 
proximity to the wetland. 

 Approximate cost of hiring an external consultant to undertake these 
works will be $8,000-$16,000, depending on the extent of the scope 

 

 A unified and concise protocol for all developers and consultants to 
follow when designing and constructing wetland systems within 
Wyndham. 

 An increased number of wetlands that meet all of Council 
requirements and preferences, ensuring long-term successful 
operations of the assets. 

1 

3.3 Produce documentation to 
be provided on the Council 
website to inform developers 
on Wyndham specific WSUD 
requirements, otherwise 
links to locations where such 
information can be found 

6 weeks  

Internal/external 

May need some 
external input 

Urban Spaces & 
Civil Works 
(Drainage) 

 Refer to similar information that is present on other Council’s websites 
and use this information as a starting point to get the Wyndham 
specific information started. 

 Develop materials in PDF format to be placed on the website. 

 Work with IT to upload this information onto the website/create new 
web pages that can link easily to this information. 

 

 Easy access to information by developers and local community. 

 Consistency across the organisation, as well as increased education 
within Council. 

 Consistent inputs and outputs from developers and consultants. 

 

2 
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ASSET MANAGEMENT ROAD MAP 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

4.1 Completing the transition of 
drainage data (D-SPEC) into 
the Asset Master to enable 
accurate budget forecasting 

2-3 months 

Internal 

Assets 
Management & 
Maintenance (Asset 
Management)  

 Finalise the process of transitioning towards bringing in all available 
drainage data that arrives in D-SPEC into the Asset Master. 

 Account for data gaps (whether it be missing or incorrect) and take 
note of these, particularly in existing areas such as Werribee, Hoppers 
Crossing and Laverton North. 

 

 A consolidated database where all drainage information is stored. 

 Easier and more efficient budget forecasting. 

1 

4.2 GIS drainage data verification  3 months  

Internal  

Potentially external 
input required – could 
hire a student 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Review all available GIS data and digital plans. 

 Implement changes and updates to data as necessary to fill in the 
missing bits of information. 

 Possibly change the format of some of the data to make it easier to 
work with and easier to read. 

 

 A consolidated and verified GIS drainage database, for improved day to 
day works and improved future planning. 

2 

4.3 Creation of a new easement 
drain restriction policy  

1 month 

Internal 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Creation of a new easement drain restriction policy, making sure that 
policy addresses all of the identified issues associated with the old 
policy, namely:  
- additional costs of carrying out the works and of insurance claims; 
- OH&S issues; and 
- time delays associated with conducting work on these properties.  

 

 A comprehensive policy that restricts the implementation of easement 
drains such that the issues that area currently arising in established 
residential areas can be avoided in new residential estates. 

3 

4.4 Drainage pipe condition 
assessment  

Ongoing Urban Spaces & 
Civil Works 
(Drainage) 

 

 Carrying out a CCTV survey of pipe networks within the municipality. 

 Cleaning of pipes before the CCTV in order to obtain the best results 
would be advisable. 

 

 Up to date information on the state of the municipality’s drainage 
system. 

 The collected information will be able to be used to determine existing 
capacity issues and system upgrade needs, as well as to collect 
information on asset depreciation. 

 The information will be available to support the design of proposed 
WSUD features. 

4 

4.5 Inspections of all existing 
WSUD assets to determine 
what rectification works are 
required 

2-3 months 

Would most likely 
require external 
involvement the first 
year  

Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management), 

Open Space (Park 
Maintenance) 

 Conduct a formal inspection of each WSUD asset within the 
municipality. 

 Use formalised checklist for these inspections to accurately determine 
what state each asset is in and what maintenance is required. 

 Use the same checklist type for each type of asset so that they can be 
easily compared or ranked against each other to determine which 
assets require rectification works most urgently. 

 When assessing the results, determine if similar issues are occurring 
often for the same types of assets and what can be done to mitigate 
this – either through revised designs or revised inspection/ 
maintenance practices. 

 

 Knowledge of the state of each WSUD asset within the municipality. 

 Assessing all existing features will allow to determine whether there 
are any common issues occurring and if so, how they can be prevented 
or easily addressed. 

 Information will be available to support the design of future WSUD 
features within the municipality. 

4 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

4.6 Drainage pipe upgrade and 
renewal program 

4 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Based on the findings of the drainage pipe condition assessment, pipe 
upgrade works will need to be planned based on prioritised areas in 
most need of immediate works. 

 Where potential for implementing integrated water principles or 
WSUD assets exists, carry out investigations into their feasibility to 
determine if it wold be more beneficial to include them within the area 
in question (to detail stormwater flows) in lieu of upgrading the 
drainage system. 

 

 A prioritised plan for renewal works for the municipality’s drainage 
system. 

 A feasibility assessment of whether the implementation of WSUD 
features to detain flows would be more beneficial or cost effective 
than pipe upgrade works. 

5 

4.7 Drainage system 
upgrade/renewal works  
construction program 

5 years 

External 

Urban Spaces & 
Civil Works 
(Drainage) 

 

 Carrying out works for drainage system upgrades for the area based on 
the previously determined prioritised area plan. 

 

 Staged, prioritised upgrades to the drainage network. 

 A better functioning drainage system that will be able to cope with 
additional stormwater flows that are associated with urbanisation and 
increased house density. 

6 

4.8 WSUD features rectification 
program 

3 months internal Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management) 

 Based on the ranked list of rectification works, plan for and carry out 
WSUD rectification works. 

 

 

 Well-functioning and operating WSUD assets across the municipality to 
help in achieving the best water treatment and stormwater retention 
that can be achieved with the assets that are already in place. 

 

6 
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ASSET MAINTENANCE ROAD MAP 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s required? Key Outcomes Priority 

5.1 Formalise responsibilities for 
asset maintenance and 
develop a maintenance plan 

 

2 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management), 

Open Space (Park 
Maintenance) 

 

 Formalise the breakdown of responsibilities for WSUD asset 
maintenance between departments units. 

 Can also look into developing a business case for a WSUD maintenance 
officer that will be in charge of the specialist maintenance team. This 
business case would need to include information about their intended 
role, the gap in the current practices, and expected cost for this role.  

 Develop a level of service for each type of WSUD asset and specify the 
party responsible for inspections and maintenance of the asset type. 
The level of service can initially be based on guidelines from 
Melbourne Water and can be re-assessed after a few months or years 
once more experience regarding regular inspections and maintenance 
is obtained. 

 Develop an action plan to allow OS and AM&M to work towards the 
specified target for inspections and maintenance. 

 Develop a maintenance plan to formalise the maintenance regime for 
all WSUD assets and WSUD vegetation. 

 Quantify the maintenance budget needed. Melbourne Water’s WSUD 
Life Cycle Cost Summary is a good starting point. 

 

 Defined asset maintenance responsibilities for both the OS and AM&M 
teams. 

 Defined level of service for all WSUD assets. 

 An action list for asset inspections and maintenance as well as the 
budget associated with the works. 

 If a maintenance officer is appointed or promoted to this role from 
within Council, this one person will be able to oversee all maintenance 
activities and people within the maintenance team, supervise all 
ongoing maintenance, recording, training programs for staff as well as 
undertake future maintenance forecasting. 

1 

5.2 Develop a maintenance 
checklist for each asset  

3 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management) 

 Develop a maintenance checklist for each asset. Can initially use 
Melbourne Water WSUD maintenance checklists. Ideally a Wyndham 
specific checklist will be formed through experience gained early in the 
maintenance program. 

 

 A unified approach to inspection and maintenance recording. 

 Ready to go checklists for each asset type which can be then used on 
further regular inspections. 

2 

5.3 Provide training to 
maintenance staff on specific 
inspection and maintenance 
requirements of each asset 

External Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management) 

 Provide training to maintenance staff on specific maintenance and 
inspection requirements of each WSUD asset. 

 Training could be by either an internal officer or an external hired 
consultant, can also look into further Clearwater Training run by 
Melbourne Water. 

 Also investigate improving maintenance staff knowledge of WSUD 
vegetation, perhaps by scheduling an internal training session with the 
Landscape Team or the Urban Spaces and Civil Works team. 

 

 Improved awareness of Council maintenance staff of WSUD asset and 
inspection and maintenance requirements. 

3 

5.4 Installing signage near key 
WSUD assets 

2 weeks to prepare, 

Internal 

3 months to install, 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Assets 
Management & 
Maintenance (Asset 
Management), 

Open Space (Park 
Maintenance) 

 

 Prepare signage with a strong educational focus to be installed near all 
larger WSUD assets, e.g. wetlands and sedimentations basins. 

 This signage should provide the community with information about the 
purpose of the asset, the benefits that it is achieving, its maintenance 
regime and also on how it should look, particularly with reference to 
the vegetation in the WSUD feature. 

 Signage should also mention that if asset does not look the way it is 
expected it should or if it has been damaged then this should be 
reported to a Council officer. Signage should list a contact and a phone 
number or email address of WCC. 

 

 Improved education of the local community on WSUD features and 
their purpose and benefits. 

 Improved public perception of wetlands and sedimentation basins. 

 Community playing a greater role in the operation and maintenance of 
WSUD assets. 

4 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s required? Key Outcomes Priority 

5.5 Sediment pond cleaning 
educational signage 

1 month to prepare, 

Internal 

 

Assets 
Management & 
Maintenance (Asset 
Management), 

Open Space (Park 
Maintenance) 

 Develop signage that can be put up out on site during the 
sedimentation pond cleaning and drying  duration so that local 
residents who see the sediment left out to dry can read up about why 
it is there, when it will be removed (subject to favourable weather) and 
what greater purpose cleaning out these sediment ponds serves. 

 

 Improved local resident awareness on WSUD and stormwater 
management practices. 

 Fewer complaints to Council about the sediment drying areas as the 
residents will be better informed on what the drying areas are and 
when they will be removed. 

4 
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PLANNING SCHEMES ROAD MAP 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

6.1 Review Local Law stipulating 
stormwater pollution control 
requirements 

3 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Legislative Services 
(Traffic & Local 
Laws) 

 Review current Local Law that specifically addresses stormwater 
pollution that arises from construction sites for subdivision 
developments and small building construction sites. 

 Can use the City of Kingston law as an example. 

 This law would re-iterate the importance of proper stormwater 
pollution management from construction sites in relation to State 
legislation. 

 

 A Local Law, specific to Wyndham Council, which will specify guidelines 
around better construction practices across the municipality, crucial 
due to all of the future growth areas within the municipality. 

1 

6.2 Update Council website to 
include information on 
WSUD, stormwater 
management, IWCM and 
applicable policies 

6 months 

Internal, ongoing 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 

 One person to take ownership of the stormwater information 
presented on the Council website – this could be the responsibility of 
the person appointed to manage all stormwater/WSUD related 
activities. 

 A once-off large initial update of the information presented on the 
Council website – have it include additional pages on WSUD, 
stormwater management and IWCM. 

 Materials could cover e.g. the following topics: 
- Urbanisation and the increase in stormwater volumes 
- How stormwater pollutes rivers and creeks 
- How stormwater pollution can be reduced 
- Urban flooding 
- WSUD – what it is and what are its benefits 
- Different types of WSUD 
- Maintaining WSUD features 

 Incorporation of stormwater and WSUD feature Fact Sheets onto the 
website, ready and easy to download. 

 Regular updating of the website with new information as the 
manager sees fit. 

 

 A comprehensive online resource that the local community can easily 
access. 

 The website will provide the local community as well as developers 
with information on WSUD and stormwater management practices. 

1 

6.3 Introduce WSUD Compliance 
Guidelines for re-
development and new 
development sites 

3 months 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 Create guidelines that aim at assisting those submitting planning 
applications in understanding the Local Planning Policy. 

 These guidelines would apply to all new buildings and works, larger 
extensions to existing buildings and commercial subdivisions and 
would require developers to demonstrate best practice performance 
objectives for suspended solids, total phosphorus and total nitrogen 
through the implementation of WSUD features. 

 Meet with Planners to determine what can be suggested within 
these guidelines in terms of water harvesting on residential 
properties. 

 
 

 A clear, concise set of guidelines for developers that sets out all 
requirements for achieving best practice performance for all new 
WSUD assets. 

 Consistent designs from developers based on Wyndham’s preferred 
systems and level of treatment or harvesting. 

2 

6.4 Hold a range of free 
sustainability workshops for 
the local community  

1 month to establish 

Internal, ongoing 

Urban Spaces & 
Civil Works 
(Drainage), 

 The person appointed to manage all stormwater/WSUD related 
activities to take ownership of setting up and regularly organising 
free sustainability workshops for the local community. 

 Improved awareness of local residents on water quality and 
conservation principles. 

 

 

3 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

Environment & 
Sustainability 
(Sustainability) 

 

 These could cover a range of topics and be more theoretical (e.g. 
about WSUD or IWCM) but could also (preferably) be practical and 
could include topics such as: 
- ‘How to Build your Own Raingarden’,  
- ‘How to Construct your own Green Wall’,  
- ‘How to Save Water’ etc. 

 

 If executed efficiently and in an inspiring manner the local residents 
may take some of the suggestions and practical projects on board, 
which could potentially lead to reduced water consumption and 
improved stormwater quality. 

6.5 Engage with City West Water 
to bring in water education 
to Wyndham schools 

1 month to establish 

Internal, ongoing  

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 

 Initiate contact with the City West Water school program 
coordinator. 

 Promote the educational activities that City West Water offers on 
the Wyndham Council website. 

 Promote the educational activities within local schools by engaging 
with local principles. 

 City West Water website a good initial starting point: 
http://www.citywestwater.com.au/our_community/education 

 

 Improved education of school children (and through them – of the 
local community) on water quality and water conservation principles. 

4 

6.6 Address Climate Change 
within future plans and 
policies 

Ongoing, 

Internal 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 

 Climate Change issues, such as the change in extreme rainfall 
patterns and temperatures, should also be considered within all 
plans and policies released for the Wyndham municipality from this 
point forward. 

 Any new strategy should be resilient and adaptive, factoring in the 
effects that Climate Change will have. 

 

 Resilient and adaptive planning for uncertain future conditions which 
will lead to better preparation for the uncertainty associated with 
rainfall that Climate Change brings with it. 

5 
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INTEGRATED WATER CYCLE MANAGEMENT ROAD MAP 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s required? Key Outcomes Priority 

7.1 Develop an Integrated Water 
Cycle Management (IWCM) 
strategy 

External 

A consultant working 
very closely with 
Council 

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

 Determine which department should take ownership of the creation 
and management of the IWCM plan. 

 Engage a consultant to carry out the works with regular consultation 
with Council, working closely with the team responsible for managing 
the IWCM plan. The following will be required: 

- Determining the current state of treatment and the potential to 
improve practices within Wyndham – which can be largely based 
on findings from this update to the SWMP. 

- Quantifying the state of the water resources and demands. 
- Investigating opportunities for stakeholder engagement with 

other water authorities. 
- Giving consideration to future growth and where further 

opportunities lie. 
- Setting a vision for integrated water, specific targets/goals and 

defining steps required to achieve this vision. 

 Approximate cost of hiring an external consultant to undertake these 
works will be $50,000-$70,000, depending on the extent of the scope 

 

 A defined strategy and action list on how to move forward in relation to 
integrated water resource management. 

 Known potential for integrated water projects in order to define future 
targets. 

 Documentation to guide future decisions in relation to integrated water. 

 Long term targets with potentially more achievable short term targets. 

 Guidance for future funding opportunities and future projects. 

1 

7.2 Carry out an IWCM 
Showcasing project 

External, 

A consultant working 
very closely with 
Council  

Urban Spaces & 
Civil Works 
(Drainage), 

Environment & 
Sustainability 
(Sustainability) 

Open Space (Park 
Maintenance) 

 Council would primarily need to choose a preferred high profile 
location (or multiple high profile locations) for the showcasing of 
IWCM projects to the community. 

 Work directly with a consultant who will design the feature, however 
with strong capacity building components with Drainage, Asset 
Management and/or Park Maintenance to get their involvement and 
input as well as to educate them. 

 Contribution of the Maintenance teams to the design of the systems 
would ensure the systems viability in the long term. 

 Marketing of the project and showcasing it to the local community. 

 Education, both internally within Council and externally within the 
community. 

 A suite of WSUD capacity building projects could be funded by 
Melbourne Water through a ‘bundled’ grant. 

 Case study projects such as this could also potentially source state 
government funding (such as DEPWL – previously OLV). 

 

 Showcasing Council’s commitment to integrated water. 

 Capacity building within Council. 

 Education of the local community on IWCM principles and stormwater 
management. 

2 

7.3 Flood modelling for the 
municipality for existing 
conditions 

External, 

A consultant to be 
appointed 

Urban Spaces & 
Civil Works 
(Drainage) 

 Engage a consultant to carry out flood modelling for the municipality 
in order to determine flood depths and hazard areas across 
Wyndham. 

 

 The results of this flood modelling would highlight hazard areas and 
would be able to help in identifying key areas that should be prioritised 
for IWCM implementation. 

 Flood modelling results can also be used to improve the design of WSUD 
assets, reducing future maintenance costs. 

 Flood modelling will allow for better and more accurate major and minor 
drainage upgrades. This can provide significant cost savings as the cost 
of modelling will generally be significantly less than savings achieved 
through reduced assets size required or re-construction after new assets 
fail.  

3 
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Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s required? Key Outcomes Priority 

7.4 Flood modelling for the 
municipality for Climate 
Change scenarios 

External, 

A consultant to be 
appointed 

Urban Spaces & 
Civil Works 
(Drainage) 

 Additionally to flood modelling for the current scenario, a model 
could also be constructed for future Climate Change scenarios. This 
would not have to be done on a catchment wide scale but, for 
example, for specific selected areas that show greatest flood depths 
or flood hazards, or other areas as deemed appropriate. 

 

 The results of this flood modelling would highlight hazard areas and 
would be able to help in identifying key areas that should be prioritised 
for IWCM implementation also taking into account various Climate 
Change scenarios. 

 An optimum solution could be identified when implementing IWCM and 
WSUD features that addresses most of the Climate Change scenario 
options. 

 

4 

7.5 MUSIC modelling to assess 
the performance of existing 
and future WSUD assets 
under future Climate Change 
scenarios 

External, 

A consultant to be 
appointed 

Urban Spaces & 
Civil Works 
(Drainage) 

 High level MUSIC modelling could also be undertaken municipality 
wide or for certain key areas in order to model the performance of 
WSUD features under various Climate Change scenarios. 

 MUSIC models would be built to evaluate the performance of key 
existing WSUD assets under the future rainfall scenarios generated 
by CSIRO. 

 MUSIC models would be built to design WSUD assets in priority areas 
under both current rainfall and future rainfall scenarios generated by 
CSIRO. 

 

 Resilient and adaptive strategies for the existing WSUD systems under 
various Climate Change scenarios.  

 The results of this modelling will help with planning for the future in 
terms of investment into WSUD infrastructure and IWCM schemes. 

5 

 

  

http://www.watertech.com.au/


 
 
 
 

Wyndham Stormwater Management Plan, 2015 

 Wyndham City Council | Page 118 

WERRIBEE SOUTH ROAD MAP 

Item 
No 

Task Estimated Resources 
to complete 

Responsibility What’s Required? Key Outcomes Priority 

8.1 Meet with Southern Rural 
Water to discuss joint 
opportunities and define 
responsibilities 

Ongoing Urban Spaces & 
Civil Works 
(Drainage) 

 Scheduling and holding meetings with Southern Rural Water to 
further discuss joint opportunities within the area in terms of 
structural works but also in terms of community education. 

 

 Both parties will be aware of the potential for joint opportunities. 

 Setting an action plan to move forward. 

1 

8.2 Conduct case study project 
to determine potential 
success of future works 

1 month for design 

3 months for 
construction 

Internal coordination 

External design & 
construction 

Urban Spaces & 
Civil Works 
(Drainage) 

 Choosing an appropriate site to conduct the study. 

 Engagement with adjacent landowner. 

 An investigation into underground services. 

 A detailed design of a test system to be implemented within the 
area. 

 Construction and planting of vegetation for test asset. 

 Review of design and performance once established. 

 

 A case study site will test to see if the proposed features are effective 
at removing sediment, and whether local residents generally support 
this idea. 

 Design or construction issues can be tested on one site. 

 Maintenance and repair issues can be tested on one site. 

 Educational and capacity building opportunities. 

2 

8.3 Establishment of a plan to 
roll out the WSUD 
implementation works 

Ongoing Urban Spaces & 
Civil Works 
(Drainage) 

 Develop a strategy for the roll out of WSUD assets within the area in 
collaboration with SRW. 

 Create a prioritised list of sites that will be addressed in the first 
instance. 

 

 A prioritised list will ensure systems are cost effective for the amount 
of sediment removed. 

 Improved water quality through the reduction of sediment loads 
and/or nutrients (depending on the WSUD option chosen). 

3 

8.4 Education campaign for local 
residents 

3 months to develop 
and present  

Internal 

Urban Spaces & 
Civil Works 
(Drainage) 

 Develop a WSUD communication ‘package’ consisting of brochure 
materials to be distributed to the community. 

 Letter drop for all local residents informing residents of the works 
that will take place, the theory behind the works and the 
maintenance needs of the WSUD assets. 

 Education campaign should also extend to improving land use 
behaviours and targeting pollutants at their source by improved 
land management, fertiliser use as well as soil and sediment 
management. 

 Residents meeting to discuss issues, concerns and potential options. 

 Working individually with any landowner directly affected by assets 
in front of their property, perhaps by scheduling small group 
information sessions for certain residents at the Council offices. 

 

 Ensuring long term success of the project and all of the WSUD assets by 
gaining community understanding, approval and educating the local 
residents to make sure that farm equipment does not destroy any new 
features. 

3 
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