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Executive Summary 

The Draft Urban Stormwater Management Plan 2013-2016 details a range of actions to be undertaken by 

the City of Greater Bendigo to improve stormwater management within its area that are aimed at the 

protection and enhancement of waterway values. The development of this plan involved a comprehensive 

review of the City’s Urban Stormwater Management Plan 2001 and consultation with key regional 

stakeholders in the formulation of a vision and objectives for stormwater management within the 

municipality.  

The vision for stormwater management within the City of Greater Bendigo was defined: 

‘The City of Greater Bendigo will strive to successfully meet its responsibilities for the 

management of stormwater to protect and enhance our waterway values through the 

improvement of stormwater quality. We will encourage and support community action and 

provide leadership in stormwater management. We will encourage initiative and growth with 

respect to implementation of stormwater harvest and re-use and the ‘re-greening’ of urban 

space.’ 

Actions within the Draft Urban Stormwater Management Plan are firmly focused on those activities that 

are the direct responsibility of the City of Greater Bendigo. As the central stakeholder in the stormwater 

management domain, particularly in terms of stormwater infrastructure management, it is important that 

the City play a leadership role in spearheading this program and provide a regular forum to bring together 

key partners to ensure an integrated approach to urban stormwater management. 

A range of prioritised, costed actions are presented in Chapter 5 of this report which clearly details 

activities and responsibilities for implementation over the next three years. These actions are grouped into 

four categories and are briefly summarised as follows: 

Category 1: Preliminary Actions 

The preliminary actions ensure that the necessary information is available in order to: 

 make informed decisions about infrastructure implementation, 

 address pollution hotspots with targeted action, and  

 target education campaigns where obvious need is determined. 

Category 2: Improvement to City of Greater Bendigo management framework 

The Category 2 actions address improvements to the City’s management framework in the following areas: 

 Planning, 

 Council processes, 

 technical solutions, 

 internal training, and  

 relationships with external stakeholders. 

Category 3: Provision of leadership and support for community action 
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These actions clearly articulate the need for the City of Greater Bendigo to provide leadership on 

stormwater management with programs across a number of its Directorates. These actions seek to build 

on the already strong links that the City has with the community and regional stakeholders and aims to 

draw on these strengths to provide coordination and an effective forum for the integrated management of 

stormwater in the municipality. 

Category 4: Evaluation of the effectiveness of the Plan 

The importance of regular monitoring and review of the implementation of the Plan is recognised here, as 

is the importance of scheduled working committee meetings for stakeholders involved in stormwater 

management to engender a cooperative and integrated approach to implementation of the Plan and 

benchmarking progress.  

The Draft Urban Stormwater Management Plan covers the three-year period from 2013 to 2016. It is 

recommended that The City of Greater Bendigo utilises its corporate planning software to track, monitor 

and report on the implementation of this Plan, allowing for regular reporting on progress. It is 

recommended that this Plan should be reviewed and renewed on a regular basis; the first to occur in 2016. 
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1 Background  

1.1 Background to the City of Greater Bendigo Urban Stormwater Management Plan  

The City of Greater Bendigo (CoGB) Urban Stormwater Management Plan (USWMP) was developed 

through a ‘review and renew’ process of its predecessor, the Stormwater Management Plan (SWMP), 

which was developed in 2001. This project was supported by the CoGB with funding from the Australian 

Government’s Water for the Future initiative through the Strengthening Basin Communities program, an 

initiative which aims to provide a coordinated framework for the sustainable management of water 

initiatives across rural and urban areas of Australia. 

A key objective of the project was to develop a plan which reflects an integrated approach to stormwater 

management and which takes account of the predicted implications of climate change, in particular water 

scarcity. This USWMP is specifically targeted toward actions which will improve the CoGB’s management 

framework and also encourage the implementation of water sensitive urban design (WSUD) infrastructure 

and design philosophy. Fit-for-purpose application of WSUD can offer improved security against the threats 

of a warming climate and water supply scarcity. 

This strategy was informed by the review of the 2001 SWMP and a review of internal CoGB process and 

procedure. This review consisted of:  

 an assessment of the 2001 document;  

 an assessment of progress towards implementing the strategies of the 2001 SWMP;  

 interviews with key staff and external stakeholders;  

 a workshop session with key stakeholders; and  

 a questionnaire for key stakeholders.  

The findings of this process along with an assessment of the current ‘state of the industry’ informed the 

development of this USWMP. This strategy reflects the current best practice in the field of stormwater 

management and the protection of waterway values and is focused on actions specific to the CoGB. 

This plan has been developed to provide a strategic approach to stormwater management within CoGB’s 

areas of responsibility and ensures that management actions are consistent with current regional, state and 

federal stormwater management responsibilities. It aims to improve stormwater management outcomes by 

implementing improved CoGB processes and systems; strengthening stakeholder communication and 

cooperation; and building on the success of previous education campaigns for the wider community.  

The strategy is applicable to the management of stormwater in all urban centres across Greater Bendigo.  

Figure 1-1 shows the City of Greater Bendigo and its rural centres that this plan applies to. The main urban 

centres of Greater Bendigo are shown in Figure 1-2. 
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Figure 1-1 - City of Greater Bendigo Map showing its main urban centres 
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Figure 1-2 - Bendigo Urban areas 
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1.2 Stormwater management in the City of Greater Bendigo  

The CoGB plays an important role in managing stormwater at an urban and precinct level. The day-to-day 

management functions and services carried out by CoGB provide an ideal opportunity to strategically 

manage stormwater to achieve local and regional environmental outcomes. CoGB responsibilities for 

stormwater management include: 

 strategic planning for drainage infrastructure for both upgrade and new development; 

 setting planning conditions for urban development through implementation of the planning scheme; 

 enforcement of planning permit conditions (including sediment control);  

 the implementation and management of infrastructure specifically aimed at mitigating identified 

stormwater pollution threats (e.g. a gross pollution trap or wetlands); 

 the management, construction and maintenance of the urban stormwater drainage network; 

 street cleaning; 

 waste collection;   

 litter control programs; and 

 community education and awareness campaigns. 

These functions entail activities which may be considered both proactive and reactive management. A key 

motivating factor for local government to address and refine their management frameworks with respect to 

improved stormwater management is the potential to reduce the amount of reactive stormwater 

management. An efficient proactive management framework also offers opportunities to achieve waterway 

environmental protection objectives, although it is not always possible to restore the health of a waterway 

once pollution and degradation has occurred. The actions in this plan are focused on improving the 

proactive management stormwater management framework within CoGB.  

1.3 Stormwater management assets in the City of Greater Bendigo  

There are 28 Gross Pollutant Traps (GPTs) and a number of retardation basins throughout the catchments 

draining to the Bendigo Creek.   

Figure 1-3 shows the existing stormwater management assets in the City of Greater Bendigo rural centres, 

whilst Figure 1-4 shows the existing stormwater management assets in the urban centres. 
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Figure 1-3 - Drainage Infrastructure Rural Centres  
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Figure 1-4 - Drainage Infrastructure Urban Centres  
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1.4 Why manage stormwater? 

Stormwater from urban catchments poses a number of threats and hazards to the ecological health and 

values of receiving waterways. Our cities are generally characterised by extensive hard surfaces (paving and 

covered areas) which prevent rainfall from being absorbed into the ground, resulting in higher volumes of 

runoff during rainfall events. 

Many of the day-to-day activities in the urban environment deposit pollutants onto hard-paved surfaces. 

These include construction debris and surplus oil on building sites and the oil and rubber left on roadways 

by motor vehicles. Urban stormwater is largely untreated and carries contaminants such as litter, nutrients, 

heavy metals, pesticides and biological pollutants to our rivers and receiving waterways. 

This together with the significant changes to the hydrological regime as a result of urbanisation such as 

increased runoff volumes and frequency, increased magnitude of peak flows, earlier on-set of peak flows 

and increased erosion, may threaten the health of receiving waters.  

1.5 Stormwater management practices 

Urban stormwater management is the process of controlling runoff to mitigate flooding and minimise the 

harmful effects urbanisation can have on the health of downstream waterways. Typically, stormwater 

management plans outline technical and strategic measures to address existing stormwater issues, and to 

provide mechanisms to ensure that future planning and development can mitigate against the threats urban 

stormwater runoff poses.  

Physical measures may include infrastructure that is designed to:  

 drain rainfall adequately from urban areas and mitigate flooding problems e.g. hydraulic structures;  

 protect downstream waterway ecology by removing pollutants e.g. Gross Pollutant Traps (GTPs), 

vegetated systems; and/or 

 reduce the impacts of urbanisation on the hydrological regime e.g. tanks, wetlands, detention 

basins.  

Strategic measures include the implementation of planning controls, community education and awareness 

programs, and a non-static framework of management which is informed by monitoring and feedback from 

experts, community and other stakeholders. 

The field of stormwater management has seen significant evolution over a number of years. Stormwater 

management is now no longer solely concerned with the mitigation of potential flooding by the rapid 

removal of stormwater from the urban site. Stormwater management has now grown to include the 

preservation and/or restoration of the health of receiving waterways. Water security has also become a 

major driver of management initiatives after recent years of drought and uncertainty around the impacts of 

climate change. These factors have combined to generate a more holistic approach to stormwater 

management. 

1.6 Water Sensitive Urban Design 

The most significant development in Australian stormwater management practices in recent decades has 

been the development and adoption of Water Sensitive Urban Design (WSUD). While often implemented 

at individual sites, using techniques incorporating constructed wetlands, swales and vegetated watercourses, 

WSUD in its holistic context can be seen as a planning philosophy.  WSUD was developed in Western 
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Australia in the early 1990s with the aim of integrating whole water cycle management with the specific 

consideration of the ecological impacts and resource potential of urban stormwater. 

This focus of WSUD is clearly highlighted in the following summary of its published objectives, drawn from 

two well recognised Australian authors, Lloyd (2001)1 and others.  These objectives are as follows: 

 improvement of water quality throughout urban catchments; 

 restoration and/or preservation of more natural hydrological regimes in urban catchments;  

 improved visual and recreational amenity of urban environments; 

 the use of urban stormwater as a resource; 

 minimisation of wastewater generation and the development of reuse schemes; and 

 the reduction of potable water demand through demand management and substitution with alternative 

water sources of a quality and standard commensurate with end-use. 

1.7 Integrated Urban Water Management   

Integrated Urban Water Management (IUWM) is a strategy for achieving WSUD objectives and can be 

described as a more holistic approach to the design of urban water infrastructure and management of the 

urban water cycle.  

IUWM encourages the management of water supply, stormwater and wastewater in a coordinated way for 

the purposes of environmental protection, economic advantage and sustainability under the impacts of 

climate change and population growth. IUWM encompasses the potable water supply, waste water and 

stormwater streams within the greater context of sustainable urban design and environmental protection.  

IUWM strategies consider each water stream as a potential resource, as opposed to traditional approaches 

where stormwater and sewerage were considered waste streams and carried away for disposal in receiving 

waters.  

Integrated systems, such as urban stormwater harvesting and re-use systems, often have multiple benefits 

across the different water segments such as reducing potable water consumption, reducing stormwater 

generation and pollutant loadings, together with broader liveability benefits such as mitigation of the urban 

heat island effect and securing water supply to parks and gardens. These can best be described as systems 

that also achieve the objectives of WSUD.  

There are a number of ways WSUD can help to mitigate against the urban heat island effect (worsened by 

increased temperatures) and water scarcity. In natural systems, temperatures are lower for the same 

amount of solar radiation when compared with urban areas due (in some part) to surface water in the 

system and the process of evaporative cooling.   

The benefits of ‘re-greening’ urban space with WSUD infrastructure and re-introducing water into the 

urban landscape, simultaneously mitigates against the harmful effects of excess urban heat, and contributes 

to creating a comfortable micro-climate for a liveable city. The shade (and evapo-transpiration) provided by 

large trees also reduces temperatures and offers amenity in useable community space. 

 

                                                        
1 Lloyd, S. D. (2001) Water sensitive urban design in the Australian context; synthesis of a conference held 30-31 August 

2000, Melbourne, Australia (CRC for Catchment Hydrology Technical Report 01/7). Melbourne: Cooperative Research 

Centre for Catchment Hydrology. 
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Reducing the threat of water scarcity is also a key focus of an integrated approach to water management. 

An integrated approach to water management offers protection against the threat of reduced catchment 

flows, by diversifying supply options. The annual volume of stormwater run-off for a city the size of Bendigo 

is comparative to the total annual volume of mains water usage. There is enormous potential to tap into fit-

for-purpose water sources that were historically considered ‘waste’ water streams in the urban setting. 

Grey-water and black-water recycling options should also be considered under an integrated assessment, 

assisting with the reduction of the threat of water scarcity. 

There are many informative publications and research projects on IUWM, including the Centre for Water 

Sensitive Cities, Cities as Water Supply Catchments2. 

1.8 Stormwater management best practice 

There are many industry leaders in the practice of stormwater management, offering valuable experience 

and technical guidance in WSUD implementation. A number of references which are relevant to the CoGB 

have been provided in Chapter 5. 

1.9 Climate change and urban stormwater runoff  

The future climate in the North Central region is expected to be hotter and drier than it is today. Under a 

medium emissions scenario (as per the IPCC Fourth Assessment Report, 2007), climate models predict 

that by 2030, Bendigo will experience an estimated 0.9 degree increase in annual average temperature, and 

a 5% decrease in the annual number of rainy days3. Decreases in rainfall and higher evaporation rates will 

mean less soil moisture and less water for our rivers.  

Annual average runoff in the Campaspe and Loddon rivers is expected to decrease by 35% by 20301. These 

predicted changes pose potential hazards to human health, (e.g. due to reduced security of water supply, 

increased water demand due to increased temperatures, and reduced water quality in rivers due to the 

combination of lower flows and higher temperatures).  

Urbanisation contributes to ‘surface water proofing’ of landscapes. Surfaces which were once pervious and 

able to absorb rainfall are replaced with surfaces such as roofs, bitumen and concrete, which have very little 

capacity to absorb rainfall. Hydrological regimes are profoundly affected, with processes such as infiltration, 

inter-flow and groundwater recharge drastically reduced. The reduction in water holding capacity of the 

soil is a major contributor to the urban heat-island effect, the effects of which are likely to worsen with 

increased temperatures due to climate change.  

It was not possible to model climate change scenarios for the purpose of this stormwater plan. It is likely 

that future changes to climate will result in temporal changes to rainfall patterns across the CoGB’s urban 

landscape, in particular, increased incidence of higher intensity storms, particularly in summer. It is probable 

that this will have an impact on the ability of current infrastructure to remove stormwater in a timely 

manner, leading to flooding problems. 

                                                        
2
 http://watersensitivecities.org.au/programs-page/future-technologies-program-c/project-c1/project-c1-1-cities-as-water-

supply-catchments-sustainable-technologies/ 

3
 Victorian Government Department of Sustainability and Environment (DSE) 2008, Climate Change in the North Central 

Region, Melbourne, June 2008. 

http://www.climatechange.vic.gov.au/__data/assets/pdf_file/0013/73201/NorthCentral_WEB.pdf 
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Modelling currently being undertaken as a component of the CoGB’s flood study is expected to provide 

further information on those urban areas likely to be at risk of flooding due to current and future changes 

in rainfall patterns. 
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2 Scope of the 2013 Urban Stormwater Management Plan 

2.1 Vision for stormwater management 

‘The City of Greater Bendigo will strive to successfully meet its responsibilities for the management of 

stormwater to protect and enhance our waterway values through the improvement of stormwater quality. 

We will encourage and support community action and provide leadership in stormwater management. 

We will encourage initiative and growth with respect to implementation of stormwater harvest and re-use 

and the ‘re-greening’ of urban space.’ 

2.2 Objective of the 2013 Urban Stormwater Management Plan 

The objective of the 2013 Urban Stormwater Management Plan (USWMP) is to improve stormwater 

quality in the CoGB area. This Plan provides a working tool for the CoGB to achieve this over the next 

three  years. Of particular importance will be the collection of baseline water quality data that will allow for 

future quantitative assessment of progress toward this objective. At the end of this three year period, it is 

recommended that the plan be updated, taking into account progress made on listed actions and current 

best practice for urban stormwater management. 

2.3 Scope of this document 

The vision and objective are addressed in this Plan by providing: 

 a documented statement of commitment to improving stormwater management within the CoGB; 

 a description of responsibilities for the CoGB and external stakeholders involved in stormwater 

management at various levels throughout the region; 

 current best practice examples to assist in implementing actions; 

 an action plan for the improvement of stormwater management by the CoGB, for the next three 

years; and 

 designated responsibility for actions and a framework for regular evaluation and reporting on the 

progress of the actions via quarterly meetings between all managers responsible for actions.  

The USWMP will provide a pathway to improved stormwater management over the next three years, 

through implementation of the actions contained in Chapter 5.  

The actions in the USWMP are targeted at:  

 increasing knowledge through preliminary research and planning tasks, in order to inform future 

management decisions such as the assessment of existing data sets and the development of an asset 

management plan; 

 providing integration across CoGB stormwater management practices and processes and a move 

away from Directorates dealing with stormwater issues in a ‘siloed’ approach; 

 improving management tools such as the development of CoGB process flow-charts, changes to 

the Local Policy and Planning Framework (LPPF) and the audit/update of maintenance schedules; 

 improving communication and co-operation across all departments of CoGB involved in 

stormwater management using quarterly meetings and CoGB process flow-charts;  

 developing internal technical skills and expertise by provision of internal training actions, and the 

development of a CoGB-owned  ‘pilot WSUD project’ and 
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 provision of leadership and the commitment to achieving water quality objectives whilst supporting 

community education and involvement and the development of a CoGB-owned ‘pilot WSUD 

project’.  

Implementation of a framework for frequent evaluation and update of the plan will ensure strategies 

maintain momentum and currency with the strengthening of communication channels across all CoGB 

Directorates to increase the sharing of knowledge and the efficiency of process.  

As many of the strategies are interdependent, successful communication across directorates will be 

essential for the development of an effective management framework. The expected result is that the 

implementation of WSUD infrastructure will begin to become a ‘business-as-usual’ element of stormwater 

management within the CoGB. 

2.4 Limit to the Scope 

The scope of this USWMP excludes the following elements: 

 strategies concerning hydraulic capacity and flood mitigation. (A Flood Study for the municipality is 

currently under development, and should be reviewed once completed to ensure strategies are 

aligned with those in this USWMP); and 

 option analysis of specific stormwater re-use and WSUD projects. The ‘Part 2’ project of this 

Government funding round has developed business cases for viable projects. The implementation 

of those projects is in alignment with the strategies in this USWMP. 
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3 Roles and responsibilities of key stakeholders 

The management of stormwater issues is a shared responsibility between all three tiers of government 

(Local, State and Federal), Catchment Management Authorities (CMAs), Water Authorities and landowners 

and managers.  

The following highlights the stormwater management responsibilities for key stakeholder agencies. One of 

the actions included in Chapter 5 of this plan, is to map the CoGB process, and highlight the stages of any 

process where external agency involvement is required or would be beneficial.  

3.1 The City of Greater Bendigo  

The CoGB has a significant role in urban stormwater management as a component of its core functions. It 

is responsible for the management, construction and maintenance of the urban stormwater drainage 

network; setting planning conditions for urban development through implementation of the planning 

scheme; enforcement of planning permit conditions (including sediment control); street cleaning; waste 

collection; and litter control programs.  

The Planning and Development Directorate and the Presentation and Assets Directorate are the key 

businesses within the CoGB with significant roles in the management of urban stormwater. These varied 

roles and illustrated in Figure 4-1 and Figure 4-2  

3.2 The Department of Environment and Primary Industries  

The Department of Environment and Primary Industries (DEPI – formerly Department of Sustainability and 

Environment) does not have any direct responsibility for the CoGB stormwater system; however, it is 

responsible for the management and protection of Victoria’s natural resources and environments. As part 

of this responsibility the DEPI allocates state government funding for capital works programs across the 

state, including stormwater improvement works and programs. 

3.3 North Central Catchment Management Authority 

The geographic area for which The North Central Catchment Management Authority (NCCMA) is 

responsible extends from Creswick to Woodend and Swan Hill and from Donald to Echuca and includes 

the CoGB. The NCCMA plays a role in waterway management in two key areas: 

1. A regulatory function through the ‘Works on Waterways’ permit scheme. 

A ‘Works on Waterways’ permit is required to be issued by the NCCMA when any land manager 

(public and private) proposes work that involves physical disturbance to the bed or the bank of a 

waterway. Additionally, other parties may regulate the same activity in cases where it involves native 

vegetation removal or cultural heritage issues. 

2. Implementing strategic waterway management actions developed in response to Government Policy 

and funded annually through the Victorian Government’s investment program. 

The NCCMA implements stream protection and enhancement works in priority reaches (as described 

in the Victorian and Regional River Health Strategies) in partnership with other stakeholders (e.g. 

private landholders, community groups, public land managers). 
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The NCCMA has: 

 established partnership arrangements with the CoGB to ensure that integrated waterway 

management action in the urban context is undertaken. This partnership arrangement describes 

roles and responsibilities in managing urban waterways and attracts joint funding from both the 

Council and the NCCMA; and 

 developed an Instream Management Policy for flood mitigation. This Policy describes the role that 

the NCCMA will take in responding to waterway management flooding issues that specifically 

involve the proliferation of instream vegetation as a response to flooding and how the expectations 

of other parties will be managed. 

3.4 Environment Protection Authority 

The Environment Protection Authority (EPA) is responsible for the protection of the quality of Victoria’s 

environment through the application of its statutory powers established under the Environment Protection Act 

1970. It has developed, and is responsible for administering State Environmental Protection Policies (SEPPs) 

and for licensing premises that may release discharges to the environment. Included in SEPPs are 

environmental standards for our urban waterways and bays.  

The EPA is generally not responsible for undertaking urban stormwater quality monitoring, except where 

reported pollution incidents occur; however, the EPA does monitor industry and enforce requirements of the 

Environment Protection Act (1970). Locally, the EPA has been active recently with regards to stormwater 

quality issues, in auditing and enforcing action with businesses and individuals not fulfilling the requirements of 

the Act. 

The EPA has released publications relevant to the SPPF such as: Construction techniques for Sediment Control 

(EPA, 1991), Best Practice Environmental Management Guidelines for Major Construction (EPA, 1996) and Doing 

it Right on Subdivisions: Temporary Environmental Protection Measures for subdivision Construction Sites (2004). 

Each of these documents is referred to in Section 14 of the SPPF, and describes best practice for sediment 

control and environmental management in the construction phase.  

3.5 Goulburn Murray Water 

Goulburn Murray Water (GMW)’s operating area includes the CoGB. GMW operates as a Government 

Business Enterprise and provides rural water and drainage services. It is responsible for management of the 

major water systems within its boundaries, provision of bulk water supplies to (non-metropolitan) Urban and 

Rural Water Authorities and delivery of irrigation water, domestic and stock supplies and drainage services. 

GMW also undertakes a number of natural resource management activities closely related to its core 

business, for example salinity and water quality management, for Government on a cost recovery basis. 

3.6 Coliban Water  

Coliban Water (CW) provides water and wastewater services to urban customers. In doing so, it operates 

and maintains some 50 reservoirs and water storage basins across a 16,550 sq km area of north central 

Victoria.  
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Coliban Water manages the irrigation channels within the urban Bendigo area such as Axe Creek, Ascot and 

Specimen Hill. These irrigation channels are designed to convey water from reservoirs to irrigators and act as 

a catch drain for urban stormwater runoff. As urban development proceeds, these channels will be piped 

underground. To achieve this, planning applications around irrigation channels are referred to Coliban Water 

and responsibility for piping irrigation channels is passed to the developer.  
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Figure 4-1 – City of Greater Bendigo’s Planning & Development Directorate stormwater management responsibilities 

PLANNING & DEVELOPMENT DIRECTORATE 

Stormwater management responsibilities 

STATUTORY 
PLANNING 

 

• Planning and approvals 

• Subdivisions 

• Zoning 

• Overlays 

• Planning conditions 

• Policy and processes 

• Planning enforcement 

STRATEGY 
 
 

• Strategic planning 

• Local Planning Policy 
Framework amendment 
submissions 

ENVIRONMENTAL 
HEALTH & LOCAL 

LAWS 

• Water quality monitoring 
and reporting 

• Application of Local Laws 
LL#11 

• Enforcement of Local 
Laws 

• Domestic waste water 
management 

BUILDING & 
PROPERTY 

 

• Building drainage design 
and approval 

• Building construction 
approval 

• Building works 
enforcement 

• Management of CoGB 
buildings 
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Figure 4-2 – City of Greater Bendigo’s Presentation & Assets Directorate stormwater management responsibilities 

 

PRESENTATION & ASSETS DIRECTORATE 

Stormwater management responsibilities 

ENGINEERING & 
PUBLIC SPACES 

 

• Subdivision design 

• Infrastructure design 

• Road and drainage design 

• Urban design advice 

• Landscape architechture 

• Open space planning 

SUSTAINABLE 
ENVIRONMENT 

 

• Community education 
campaigns 

• Co-ordination with 
external agencies 

• Environmental policy 

PRESENTATION & 
WORKS 

 

• Waste management 

• Pits and drains 

• Street cleaning 

• Infrastructure inspections 

• Road works 

• Construction 

PARKS & NATURAL 
RESERVES 

 

• Maintenance of open 
space 

• Works in and near 
waterways 

• Chemical treatment of 
sports fields 
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Figure 3-2 – Gateway Park, Kangaroo Flat  
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4 Stormwater Management Action Plans  

A range of actions have been developed to assist the CoGB to implement the Urban Stormwater 

Management Plan (USWMP). These actions, many inter-related and inter-dependent will provide a 

pathway for the CoGB to achieve improved stormwater management. The Actions have been grouped 

together into four main categories and are given an overall priority ranking. 

4.1 Action Categories 

The Action Categories are:  

1. Preliminary tasks: such as research and planning to inform the improvement of stormwater 

management. 

2. Improvement to the Council management framework including (i) management tools; 

and (ii) the internal knowledge and expertise with respect to WSUD and stormwater quality 

improvement.  

3. Provision of leadership and support for community education and involvement to 

improve stormwater management. 

4. Evaluate the effectiveness of the strategy. 

Knowledge and insight gained from preliminary actions should be used to directly inform other actions 

in this USWMP. For example, the strategy for the use of the developer contributions funds (Action 2.3) 

should be informed by knowledge gained from: the assessment of existing water quality monitoring data 

(Action 1.5), the assessment of existing litter trap data (Action 1.4) and the wider perspective offered by 

the development of a drainage asset management plan (Action 1.1).  

Not all actions in categories 2 and 3 rely on the completion of a preliminary action before 

commencement. Where this is required, it is indicated within the tables. In some cases the actions are 

linked or relevant to each other and may benefit from being carried out in conjunction with each other, 

or in close succession.  

As an example, the process of creating system flowcharts for stormwater management processes would 

benefit greatly if carried out in parallel to a ‘pilot project’, so that processes highlighted by the design 

and construct project can be captured for the system mapping. The inter-dependant nature of many of 

the actions exemplifies the importance of regular meetings between the CoGB officers responsible for 

implementation of these preliminary and on-going actions.  

4.2 Action responsibilities 

It has been agreed that the Manager Engineering and Public Space, within the CoGB, holds the overall 

responsibility for co-ordination of the actions, and reporting. The responsible manager for each action will 

report to the Manager Asset Engineering and Public Space as well as the group of responsible managers, at 

quarterly meetings. The responsibilities held by responsible managers include: 

 researching and securing necessary funding for the implementation of the action; 

 implementing the action, or managing the implementation of the strategy where the responsibility 

has been delegated; 

 gathering relevant data from across the Directorates in the CoGB; 

 encouraging co-operation and communication between Directorates to implement the action; 

 reporting on implementation targets;  



 

City of Greater Bendigo Urban Stormwater Management Plan   June 2013               22 

 reviewing and renewing the action as progress is made; and 

 answering queries and encouraging discussion from all relevant stakeholders.   

4.3 Action Category 1: Preliminary Actions 

The preliminary actions ensure necessary information is available and the strategic plans are in place so 

CoGB can:  

i. make informed decisions about infrastructure implementation;  

ii. address pollution hotspots with targeted action; and  

iii. target education campaigns where obvious needs are uncovered. 

  

ACTION  

1.1 

Develop an Asset Management Plan for drainage infrastructure (particularly in-fill 

areas), which aims to reduce the burden on ageing infrastructure and budget for 

infrastructure upgrade. 

Priority: 1 

Related to Actions: 1.8, 2.1, 2.1, 2.3, 3.1 

Responsible Manager: Engineering and Public Space 

Cost estimate: Existing staff resource ~ $70-100K 

Motivation: The Stormwater Management Plan review process identified opportunities for improving CoGBs policies 

and strategic planning process relating to future growth and the management and renewal of urban 

stormwater infrastructure. The development of an asset management plan, particularly for in-fill areas, is 

recommended as a mechanism for funding and up-grading aging infrastructure. 

Detail: 
Develop an Asset Management Plan that will assist CoGB to: 

 quantify the renewal timeframe for stormwater infrastructure; 

 develop an asset register; 

 understand the limitations of existing infrastructure with regard to hydraulic capacity; 

 develop a plan for funding infrastructure replacement and upgrade in the future; and  

 detail maintenance requirements for all infrastructure. 

The Urban Flood Study currently being undertaken will be a valuable resource for the development of the 

Asset Management Plan (see Action 1.8). 

Next steps: The asset management plan should be used to: 

 inform infrastructure planning decisions;  

 ensure new developments mitigate against the effects of increased urban runoff, and hence reduce 

the impacts on ageing or under-capacity infrastructure ;  

 act as a driver for the proposed change to the LPPF (Action 2.1); and 

 support funding applications and business cases. 

Successful 

implementation 

of action: 

 Asset Management Plan developed.  

 Asset Management Plan used to inform: 

o plan for developer contribution funds (Action 3.3); 

o proposed changes to planning policy and re-zoning (Action 2.1, 2.2); 

o the planning and design of the Council WSUD ‘pilot project’ (Action 3.1). 

 Asset Management Plan incorporated into CoGB systems and updated annually. 
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ACTION  

1.2 

Carry out an audit/assessment of the current procedure for all CoGB works (including 

CoGB road works, works to the Depot and other CoGB owned infrastructure). 

 

Priority: 1 

Related to Actions: 2.1, 2.4, 3.1 

Responsible Manager:  Engineering and Public Space 

Cost estimate: Existing staff resource ~$8K 

Motivation: The motivation for ensuring the process for design, construction and operation of CoGB owned 

infrastructure meets best practice, are to: 

 ensure environmental management requirements are being complied with; 

 manage CoGB risk and liability; 

 meet best practice as relevant to water quality; and  

 set an example for the greater community. 

Detail: The assessment/audit should report on the procedures for: 

 emergency works; 

 upgrade to CoGB property (e.g. guttering or drainage); 

 operation of facilities (truck wash-down, petrol-filling stations); 

 drainage works; 

 road works; and 

 other CoGB construction. 

With a focus on how procedures are meeting stormwater management responsibilities throughout all works 

and operations, the following should be reported: 

 whether stormwater management and water quality improvement responsibilities are being met at 

CoGB work sites and at the discharge points of CoGB property; 

 whether sustainability objectives, such as using tank water for wash-down are being adhered to; 

 non-compliance issues; and 

 recommended revision to procedures and strategies to rectify non-compliance. 

Next steps: The audit should be used to renew procedures ensuring best practice is met. Procedures must include 

checklists for staff, and an effective evaluation mechanism to ensure compliance with Council responsibilities. 

Staff should be trained in the new procedures.  

Successful 

implementation 

of action: 

 Best practice procedure is developed and documented.  

 Procedures are incorporated into CoGB systems and processes. 

 All relevant staff are trained in new procedure. 

 Checklists and reporting mechanisms allow for the evaluation of compliance. 

Industry 

resources and 

references: 

 http://www.epa.vic.gov.au/water/stormwater/stormwater_BEPMG.asp 

http://www.gaa.vic.gov.au/engineering_standards/ 
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ACTION  

1.3 

Audit or develop drainage maintenance schedules and procedure for existing 

infrastructure. Identify needs and make possible improvements to meet best practice 

standards. 

Priority: 1 

Related to Actions: 2.4, 2.5 

Responsible Manager: Engineering and Public Space 

Cost estimate: Existing staff resource ~$20K 

Motivation: 
There are currently no official maintenance schedules and procedures for drainage maintenance at the CoGB. 

Drainage maintenance responsibilities are shared across a number of departments. The pits and drains crew 

and the CoGB Waste Management department maintain the pits and drains throughout Greater Bendigo. 

The daily rotational program takes a year and a half to cover the whole region, including rural roads, country 

drains and cross-overs. BenCon looks after the maintenance of grassed swales and open drains. A regular 

contractor does similar work as directed in the case of reactive work, as well as doing all the regular 

underground stormwater cleaning as needed. The contractor also cleans out the 28 GPT’s in the area, 

approximately 4 times a year. 

There may be little change necessary to achieve best practice, as staff generally reported positively about the 

functionality of the maintenance system. However the development of maintenance schedules may identify 

areas where improvements can be made. 

Detail: Develop maintenance schedules and document procedures for all drainage infrastructure including: 

 pits and pipes; 

 open drains and grassed swales, including the maintenance of vegetation; 

 reactive and scheduled GPT maintenance by contractor. 

The document detailing maintenance requirements for all WSUD infrastructure types (Action 2.5) should be 

consulted, when developed. Consideration should be given to integrating these two documents. 

Next steps:  New documents and schedules embedded in Presentation & Works management system. 

 All staff trained in new procedures. 

Successful 

implementation 

of action: 

 Best practice maintenance schedules and procedures are developed and documented.  

 Procedures are incorporated into Presentation & Works systems and processes. 

 All staff receives adequate training in process. 

 Checklists and reporting mechanisms allow for the evaluation of compliance. 

Industry 

resources and 

references: 

  

WSUD Engineering Procedures http://www.clearwater.asn.au/content/wsud-engineering-procedures 
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ACTION  

1.4 

Audit contractor reports of Gross Pollutant Trap litter removal data and use this 

assessment to  

a.) determine if the cleaning schedule is targeted to needs and meets best practice,  

b.) identify priority catchments requiring water quality treatment works. 

Priority: 1 

Related to Actions: 2.3, 2.11, 3.3 

Responsible Manager: Engineering and Public Space 

Cost estimate: Existing staff resource ~ $5K 

Motivation: There is a wealth of information reported by the maintenance contractor who maintains GPT and pit 

infrastructure. A better understanding of the types of gross pollutants and the volumes of gross pollutants 

originating from each catchment can be used to more effectively target management action. 

Detail: A thorough review of all available litter data should be undertaken. The assessment should aim to: 

 provide a history of trends for the span of the available data record, and note any significant 

changes which can be correlated to development in a catchment or other causes; 

 establish a ‘baseline’ litter load at GPT sites, for the basis of future comparison; 

 provide a summary of litter ‘hot-spots’, i.e. assess and quantify stormwater threats where possible; 

 assess whether litter removal frequencies are adequate for all GPTs (i.e. are there GPTs that are 

frequently full, suggesting they require more frequent clean-out); and 

 make recommendations for changes to the clean-out frequencies where necessary,  

Next steps: The assessment of the litter data should be used to: 

 develop cost efficient management actions targeting specific hotspots and specific pollutants (such 

as education campaigns for litter reduction, or measures to control sediment and erosion);  

 measure and report improvements to gross pollutant loads as strategies are implemented; 

 support funding applications and business cases; and 

 to target community education, litter reduction campaigns. 

Successful 

implementation 

of action: 

 Assessment of GPT data completed and steps completed as listed in ‘Detail’ above.  

 Findings from assessment used to inform stormwater management actions. 

 On-going clean-out program amended and implemented, with data being assessed annually to 

inform future strategies. 
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ACTION  

1.5 

Undertake a comprehensive review of water quality monitoring data available from 

all sources, to be used to inform future infrastructure planning decisions. 

 

Priority: 1 

Related to Actions: 2.2, 2.3, 2.6, 2.11, 3.3 

Responsible Manager: Sustainable Environment  

Cost estimate: Water quality specialist ~$30K 

Motivation: Water quality information can provide an indication of ecological health of waterways, which directly 

relates to the environmental values the CoGB aims to protect. Water quality improvement objectives 

can act as the nexus between the SWMP and natural resource management and the protection of 

biodiversity. 

Monitoring data plays a significant role in accurately assessing and quantifying stormwater threats to 

receiving environments. 

Detail: A thorough review of all available water quality data, including Waterwatch data, Urban Lakes 

Monitoring Program data and any data from external organisations such as Coliban Water. The 

assessment should: 

 provide a history of water quality trends for the span of the available data record; 

 establish a ‘baseline’ water quality at monitoring sites, for the basis of comparison; 

 provide a summary of water quality ‘hot-spots’, i.e. assess and quantify stormwater threats 

where possible; 

 provide an assessment of whether or not the Urban Lakes Monitoring Program is providing 

useful information, or whether this monitoring budget could be better targeted to inform 

strategies to meet water quality objectives; and 

 make recommendations for an on-going monitoring program, specifying: monitoring sites, 

frequency, parameters, how the information will be reported  and what the information will 

be used for,  

Next steps: The assessment of the monitoring data and the data from the on-going monitoring program should be 

used to: 

 develop cost efficient management actions targeting specific hotspots and specific pollutants;  

 measure and report improvements to water quality and ecological health as strategies are 

implemented; 

 develop water quality improvement targets for specific cases; and 

 support funding applications and business cases. 

 

Successful 

implementation 

of action: 

 Assessment of monitoring data completed and steps completed as listed in ‘Detail’ above.  

 Findings from assessment used to inform stormwater management actions as listed in Section 

5. 

 On-going monitoring program designed and in place, with data being reported annually to 

inform future strategies. 

Industry 

resources and 

references: 

 ANZECC: http://www.environment.gov.au/water/publications/quality/nwqms-monitoring-

reporting.html 

http://capim.com.au/uploads/documents/pdf/City%20of%20Whittlesea%20Stormwater%20Quality%20M

onitoring%20Program%20Report%20Jul%202011.pdf 

http://www.georgesriver.org.au/IgnitionSuite/uploads/docs/georges%20river%20report%20web%202010

%201.pdf 
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ACTION  

1.6 

Identify the roles and responsibilities for enforcement at the construction and 

operation stage of development, and assess the need for further resources. 

 

Priority: 1 

Related to Actions: 2.4, 2.8, 2.9, 3.4 

Responsible Manager: Engineering and Public Space 

Cost estimate: Existing staff resource ~$10K 

Motivation: The issue of resources for enforcement was identified during the SWMP review, in the context of planning 

permit conditions, building permit conditions, and septic tank permit conditions and is seen as a barrier to 

implementation of WSUD. A lack of enforcement may lead to a reluctance to place conditions on permits. 

Local Law #11 requires application of sediment control practices to minimise the impacts of construction 

activities.  The resources available to enforce this local law were identified as an important issue for CoGB. 

It is recommended that an assessment of the areas of CoGB with responsible for enforcement of Local 

Law requirements be undertaken including where enforcement responsibility may overlap with an 

organisation such as the EPA. The assessment will clarify roles and responsibilities and assist with future 

resource allocations. 

Detail: The assessment should clearly detail the responsibilities of different roles within and external to CoGB 

with respect to enforcement of: 

 Local Law #11; 

 Planning Permit conditions; 

 Building Permit conditions; 

 construction sediment control; 

 operational stormwater pollution infringements. 

The assessment should outline what actions are required at each stage of a project, who is responsible and 

where overlap occurs with an external agency.  

Next steps: The assessment of this process should be used to: 

 identify any need for further human resources at the CoGB to service the requirements of this 

responsibility;  

 inform the development of CoGB Process Maps (Action 2.4); and 

 develop educational material for property development ‘hand-outs’ regarding the planning 

process Action 3.4). 

Successful 

implementation 

of action: 

 Assessment of enforcement roles undertaken and documented.  

 Findings from assessment used to support application for further resources. 

 Procedure incorporated into CoGB Process Maps (Action 2.4) and CoGB systems. 

 Enforcement needs and capacity assessed and reported annually. 

Industry 

resources and 

references: 

 

International Erosion Control Association of Australasia, 2008, Best Practice Erosion and Sediment Control,  

ordered May 2012 from www.austieca.com.au 

Victorian Stormwater Committee, 1999, Urban Stormwater Best Practice Environmental Management 

Guidelines, CSIRO Publishing, Melbourne. 

Infrastructure Design Manual (IDM) 

www.epa.vic.gov.au 
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ACTION  

1.7 

In conjunction with the review of the Landscape Section of the IDM currently 

underway; undertake a comprehensive assessment of the requirements for 

Maintenance Periods for WSUD infrastructure. 

Priority: 1 

Related to Actions: 2.4, 2.8, 3.4 

Responsible Manager: Engineering and Public Space 

Existing staff resource~$20K 

Motivation: The SWMP review identified uncertainty surrounding the CoGB policy/procedure on asset hand-over and 

maintenance periods for stormwater infrastructure. In reviewing CoGB documentation, it has been noted 

that the maintenance period – or standard defects liability period – is not specified for WSUD 

infrastructure in the Infrastructure Design Manual (IDM) - the IDM states a standard defects liability period 

of 12 months for all other infrastructure such as roads, pipes and GPTs. 

This leads to CoGB frequently inheriting responsibility for infrastructure (especially vegetated systems) in 

an unacceptable state which often requires significant repair work and on-going reactive maintenance. 

Detail: In conjunction with the current review of the landscape section of the IDM, prepare for inclusion, 

 detail of standard maintenance periods for vegetated systems such as wetlands; 

 detail of the expected state of vegetated systems, including plant health, density and species; 

 detail of the process to follow when assets are not in an acceptable condition at handover; 

 a checklist for this process. 

This information should be included in the Process Maps (Action 2.4) to capture the procedure 

surrounding asset handover.  

Next steps: The document detailing requirements for maintenance period and asset handover of WSUD elements 

should be: 

 included in the next amendment to the IDM;  

 used to inform the development of Council Process Maps; and 

 develop educational material for property development ‘hand-outs’ regarding the planning and 

building process. 

Successful 

implementation 

of action: 

 

 Assessment of requirements for asset hand-over process undertaken and documented. 

 Procedures incorporated into IDM along with the revised landscape section. 

 Procedure incorporated into Council Process Maps and Council systems. 

 Procedure and results assessed and reported annually. 

Industry 

resources and 

references: 

 

Melbourne Water’s Land Development Manual (ldm.melbournewater.com.au) has recommended 

maintenance periods.  

The Growth Areas Authority – http://www.gaa.vic.gov.au/engineering_standards/ 

Melbourne Water, 2005, WSUD Engineering Procedures: Stormwater, CSIRO Publishing, Melbourne, Australia 

Melbourne Water, 2005, Constructed Wetland Systems: Design Guide for Developers, downloaded May 2012 

from www.melbournewater.com.au 

Melbourne Water, 2011, Constructed Wetland Guidelines, downloaded May 2012 from 

www.melbournewater.com.au  

http://www.clearwater.asn.au/content/design-construction-maintenance-wsud-north-west-growth-councils 
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ACTION  

1.8 

Upon completion of the Urban Flood Study (currently under development) ensure 

USWMP actions are consistent with any recommendations of the flood study. 

 

Priority: 1 

Related to Actions: 1.1 

Responsible Manager: Engineering and Public Space 

Existing staff resource ~$5K 

Motivation: The Urban Flood Study for Bendigo currently under development will provide an understanding of the 

hydraulic capacity of the urban drainage network, including areas which are under capacity and subject to 

flood risk, and areas which may become under-capacity due to proposed upstream development. This 

information should be taken into consideration when making decisions with regard to Actions in this 

USWMP.  

The findings of the Urban Flood Study may provide both constraints as well as opportunities for water 

quality improvement strategies. For example, if the Urban Flood Study recommends repair or upgrade in a 

particular area, this potentially provides an opportunity to incorporate WSUD into the low-flow network 

as part of the works. 

Detail: Use the understanding of the hydraulic capacity of the urban drainage network to highlight areas of current 

and future under-capacity or where mitigation or upgrade is required: 

 to provide a further driver for the use of WSUD in these catchments; 

 to highlight opportunities where WSUD can be incorporated into these works to achieve 

objectives set out in this document; 

The findings of this review should be reported to the committee of managers responsible for Action 

implementation, with recommendations relevant to this USWMP. 

Next steps: Use the findings to: 

 inform the development of an Asset Management Plan;  

 drive change to planning policy to more strongly encourage the implementation of WSUD in 

problem catchments; and 

 ensure the design of a WSUD ‘Pilot Project’ on Council owned land, and other WSUD projects, 

are located sensitively with regard to network hydraulic capacity. 

Successful 

implementation 

of action: 

 

 Assessment of flood study undertaken and documented.  

 Findings reported to the committee of managers responsible for Action implementation. 

 Recommendations made with respect to points listed in ‘Detail’ and ‘Next Steps’ above. 
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4.4 Action Category 2: Improvement to Council Management Framework 

The category 2 actions address improvements to the CoGB management framework in the following 

areas: 

 Planning; 

 CoGB processes across all Directorates that may impact on stormwater management; 

 technical solutions; 

 internal training; and 

 developing and maintaining relationships with external agencies. 

 

ACTION  

2.1 

Improve and amend the CoGB Local Planning Policy Framework (LPPF) with respect to 

best practice stormwater management, across all development types. 

 

Priority: On-going 

Related to Actions: 1.1, 1.5, 1.8, 2.2, 3.4 

Responsible Manager: Strategy (with input from Manager Engineering and Public Space and Manager Statutory 

Planning) 

Cost estimate: Consultant/existing staff resource ~30-50K 

Motivation: Clause 56.07 of the Victorian Planning Provisions mandates, amongst other requirements, that all newly 

created residential lots that do not contain an existing dwelling meet best practice targets for stormwater 

quality and flow attenuation. The application of Clause 56 presents a number of important challenges with 

respect to influencing developer actions. The Clause is invoked through residential zoning requirements 

when a planning permit for the subdivision of land is required. Single lot renovation or redevelopment 

applications are not covered by this clause unless an Environmental Significance Overlay applies.  

The majority of development applications received by the CoGB (~80%) are for single dwellings or 

extensions to existing dwellings; Changes to the LPPF are required to establish mandatory best practice 

compliance for stormwater management across the spectrum of development activities in the region, from 

single dwelling through to commercial and industrial. The widespread implementation of WSUD 

throughout a catchment has significantly greater ecological benefit than piecemeal applications scattered 

throughout. Policy which requires application of WSUD across development types will help these 

ecological benefits be realised.  

Detail:  Proposed amendments to LPPF to achieve best practice stormwater management objectives, 

such as: 

o pollution reduction criteria of 80% TSS, 45% TN, 45% TP and 70% litter from the fully 

developed catchment; 

o peak flow attenuation and flow volume criteria (e.g. limiting peak flow and flow volume 

in the 1.5 yr. ARI event in the developed case, to that of the undeveloped case).  

 These amendments should cover a broad range of development types including single dwelling, 

commercial and industrial (see example references below). 

 Revise LPPF to strongly support and encourage stormwater harvesting and re-use as a means to 

achieve water quality objectives. 

Next steps: After amendment to the LPPF, the following steps should be taken: 

 All staff trained in the new policy requirements;  

 New policy incorporated into Council systems and documented in Council Process Maps; and 

 Educational material created for property development ‘hand-outs’ regarding the planning and 

building process. 
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ACTION  

2.1 

Improve and amend the CoGB Local Planning Policy Framework (LPPF) with respect to 

best practice stormwater management, across all development types. 

 

Continued from 

previous page 

 

Successful 

implementation 

of action: 

 A gap analysis report with regard to the LPPF and achieving stormwater quality objectives (where 

improvements can be made to the LPPF to better achieve water quality objectives); 

 Submission to the State Government for amendment to the LPPF to meet best practice 

stormwater management standards. 

Industry 

resources and 

references: 

 

http://www.portphillip.vic.gov.au/default/Clause_22.12_Stormwater_LPP.pdf 

http://www.portphillip.vic.gov.au/default/information_sheet.pdf 

http://www.clearwater.asn.au/content/bayside-wsud-compliance-guidelines 

http://www.bayside.vic.gov.au/wsud_guidelines(1).pdf 

http://www.environment.gov.au/water/publications/urban/water-sensitive-design-national-guide.html 

http://www.clearwater.asn.au/content/design-construction-maintenance-wsud-north-west-growth-councils 
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ACTION  

2.2 

An area of Marong is proposed to be re-zoned to facilitate the establishment of the 

Marong Business Park to provide for Bendigo’s future diverse industrial needs.  Use this 

particular case as a ‘study’ catchment to assess the benefits of implementing catchment-

wide best practice stormwater management, facilitated through planning mechanisms.  

Priority: 2 

Related to Actions: 2.1, 1.5 

Responsible Manager: Economic Development 

Cost estimate: Existing staff resource 

Motivation: There is currently no support in the LPPF or SPPF for mandatory best practice compliance for stormwater 

management in industrial catchments. Through the improvement of the LPPF as described in Action 2.1, 

catchment-wide application of WSUD can be realised for industrial catchments such as the proposed 

industrial development zone at Marong.  

As the re-zoning of the area is proposed for some time in the future, this offers an opportunity to plan for 

and apply best practice stormwater management in the area. The lead time also offers the opportunity to 

carry out water quality monitoring for the catchment in its existing state, so the benefits of catchment-

wide WSUD application in the future industrial zone, may be assessed and quantified. 

Detail: Allow development in the proposed Marong industrial zone using the improvements to the LPPF described 

in Action 2.1 which will require best practice stormwater management and WSUD application for 

industrial catchments. Use Marong as a study catchment to assess the benefits of catchment-wide 

application of WSUD: 

 carry out water quality monitoring before re-zoning and industrial development occurs, to 

establish a water quality ‘baseline’ ( this could be tied into Action 1.5); 

 develop the industrial catchment using WSUD to achieve best practice environmental targets and 

objectives; 

 monitor the water quality for the catchment as the development grows to capacity, and 

 compare the on-going water quality data to the ‘baseline’ data as well as to data from other 

monitored industrial catchments (this will have to be considered for Action 1.5), to assess the 

benefits. 

Next steps: The case study can be used: 

 to inform future development strategy; 

 to quantify the benefits of catchment-wide WSUD application; 

 for further funding applications, as evidence of commitment and experience. 

Successful 

implementation 

of action: 

 Catchment water quality monitored before development starts.  

 Industrial catchment developed to best practice. 

 Benefits assessed compared to ‘traditional design’ industrial catchments. 

Industry 

resources and 

references: 

http://www.clearwater.asn.au/sites/clearwater.asn.au/files/resources/668_1.Kingston%20Industry%20Storm

water%20Project%20Report%20March%2008.pdf 

http://www.clearwater.asn.au/content/bayside-wsud-compliance-guidelines 

http://www.bayside.vic.gov.au/wsud_guidelines(1).pdf 

 

Potential to partner with Monash University and the CRC (Centre for Water Sensitive Cities). 
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ACTION  

2.3 

Develop a strategy for utlilising the Urban Stormwater Quality Fund to implement 

WSUD projects and initiatives. (The NCCMA may be a useful resource in identifying 

options.) 

Priority: 1 

Related to Actions: 1.1, 1.4, 1.5, 1.8 

Responsible Manager: Engineering and Public Space 

Cost estimate: Existing staff resource ~25K 

Motivation: The City of Greater Bendigo currently administers an Urban Stormwater Quality Fund, designed to 

facilitate WSUD projects and initiatives, The application of this fund requires careful review to ensure it is 

achieving Urban Stormwater Management Plan objectives. 

Detail: Using the information gained from Actions: 1.1, 1.4, 1.5 and 1.8, assess potential options and make 

recommendations for the use of the Urban Stormwater Quality Fund. The assessment should work within 

the constraints and opportunities presented by the findings in these Actions, whilst optimising: 

 environmental benefit; 

 cost effectiveness; 

 community amenity benefits. 

The recommended options should include estimates of budget, timeline and required resources for 

implementation. 

Next steps:  The recommended option for the use of the Urban Stormwater Quality Funds should be 

promoted as an example of Council leadership in the field of best practice stormwater 

management. 

 The catchment water quality should be monitored before and after the implementation of the 

Urban Stormwater Quality Funds project, to ascertain the environmental benefits. This could be 

tied in with the on-going monitoring from Action 1.5. 

Successful 

implementation 

of action: 

 A report recommending the best use of the Urban Stormwater Quality Funds to achieve 

stormwater management objectives. 

 Implementation of the recommendations from the report. 

 Promotion of the project(s) as an example of Council’s best practice stormwater management. 

Industry 

resources and 

references: 

http://www.clearwater.asn.au/content/design-construction-maintenance-wsud-north-west-growth-councils 
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ACTION  

2.4 

Develop systems maps / process flowcharts to highlight stormwater management 

‘trigger points’ across departments for stormwater management activities. 

 

Priority: 2 

Related to Actions: 1.2, 1.6, 1.7, 2.1, 2.5, 2.8, 2.9, 3.1 

Responsible Manager: Engineering and Public Space 

Cost estimate: Existing staff resource ~$15K 

Motivation: The SWMP review identified opportunities for improved integration of stormwater management across all 

areas of CoGB policy and planning practices. Some examples of the issues which require investigation and 

clarification include: 

 the consistency and manner in which stormwater management conditions are applied at the 

planning stage (impacting on future maintenance and operation of assets); 

 whom within CoGB is responsible for enforcement responsibilities for Local Law #11, planning 

permit conditions, building permit conditions and septic tank permit  conditions, and where 

enforcement responsibility may overlap with an organisation such as the EPA; and 

 the CoGB policy on asset hand-over and maintenance period requirements for WSUD has been 

a source of confusion (see Action 1.7). 

Improving the communication channels and procedures required to maintain strong institutional 

momentum and procedural co-operation across departments is the motivation for this action. The 

development of CoGB Process Flowcharts or System Maps has been recommended as one method and 

when applied in conjunction with the other Actions in this USWMP, improved communication between 

departments, and an improved understanding of the application of CoGB policy will lead to the successful 

management of stormwater issues. 

Detail: To better understand key roles of staff and their interactions with stormwater management related decisions, 

develop process flowcharts for key CoGB activities (e.g. road construction or development approvals) that 

highlight the decision process and the involvement of relevant CoGB departments, and external agencies. The 

decision process charts should also highlight key points of communication between CoGB departments for 

relevant stages of the project. ‘Triggers’ in the Maps, should include a comprehensive overview of: 

 statutory and regulatory requirements which must be met at various stages of the project life (for 

example: policy requirements for meeting best practice water quality improvement targets at the 

planning and approvals stage, or the responsibility to enforce sediment control on building 

construction sites to EPA standards); 

 the key people within the different departments of the CoGB to be consulted to discuss relevant 

aspects of a project (relevant to stormwater management), at each key stage of the project, be it: 

the planning, design, approval, construction and/or the operational stage of the project (for 

example, maintenance staff must be consulted before approval of WSUD infrastructure to check 

design is serviceable); 

 key design documents and references to be used to achieve best practice stormwater management 

objectives;  

 enforcement responsibilities and roles; and 

 the key people in external agencies to be consulted to discuss relevant aspects of a project 

(relevant to stormwater management), at each key stage of the project. 

A key resource for this action is the process charts already contained in the IDM. These could be amended to 

include all the information required for successful stormwater management to best practice standards. 

Maps for the development approvals process should be created first, as the review indicated significant 

improvement could be made to the integration of management decisions across departments for this process. 

Charts for the following cases of development to be created: 

 Council infrastructure – planned upgrade or new works 

 Council infrastructure – emergency works 

 Single lot/residential – new development 

 Single lot/residential – existing lot extension or sub-division 

 Residential subdivision – new development 

 Industrial, commercial and rural development 
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ACTION  

2.4 

Develop systems maps / process flowcharts to highlight stormwater management 

‘trigger points’ across departments for stormwater management activities. 

 

Continued from 

previous page 

 

Next steps: 

The Council Maps should be: 

 incorporated into CoGB systems – including the ISO QA system;  

 provided to new staff as appropriate to their role, with training given to all relevant staff;  

 included in the updated version of this USWMP; and 

 updated as changes and improvements are made to Council process, key contacts and key 

documents. 

Successful 

implementation 

of action: 

 CoGB Process Maps developed and incorporated into CoGB systems; 

 Maps are being used in everyday operation to develop strong communication channels and 

integration of stormwater management decisions across CoGB departments; 

Industry 

resources and 

references: 

Process Flowcharts included in the IDM 

http://www.nccma.vic.gov.au/library/scripts/objectifyMedia.aspx?file=KMSMedia/pdf/18/79.pdf&fileName= 
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ACTION  

2.5 

Create a document detailing maintenance requirements for WSUD elements, including 

a detailed list of plant species acceptable for use in all types of open space and WSUD 

infrastructure. 

 

Priority: 2 

Related to Actions: 1.7 

Responsible Manager: Engineering and Public Space 

Cost estimate: Consultant/existing staff resource ~$25K 

Motivation: The SWMP review suggested that barriers to the implementation of WSUD elements included the following 

factors: 

 there are few existing examples of WSUD, indicating that there is low confidence in the 

potential success of WSUD treatments, and a lack of experience in their successful maintenance; 

 the recent drought has cast doubt over the ability of vegetated systems to survive such 

conditions – hence creating low confidence about the suitability of WSUD for areas North of 

the Great Divide; and 

 there is currently confusion around maintenance responsibilities, and specification of 

maintenance requirements at design stage for WSUD elements. 

Comprehensive technical information regarding planting and maintenance of WSUD systems is required to 

begin to overcome these barriers. 

Detail: Develop a comprehensive document which for all the WSUD infrastructures (vegetated swales, 

biofiltration trenches, wetlands, buffer zones, tree-pits, etc.), details:  

 the acceptable plant species for the City of Greater Bendigo; and  

 the maintenance requirements in both the establishment and on-going stages of infrastructure 

life.  

Next steps:  Incorporate the document into CoGB system and procedures as appropriate. 

 Ensure all relevant staff have been trained on the material. 

 Update document with on-the-ground experience with plant species success and failure. 

Successful 

implementation 

of action: 

 Document outlining the maintenance requirements for all WSUD infrastructure, and 

recommended plant species for same, is created and incorporated into Council systems 

 Document is used at the planning, design, construction and operation stages of projects. 

Industry 

resources and 

references: 

 

Melbourne Water, 2005, WSUD Engineering Procedures: Stormwater,  CSIRO Publishing, Melbourne, 

Australia 

Melbourne Water, 2005, Constructed Wetland Systems: Design Guide for Developers, downloaded May 

2012 from www.melbournewater.com.au 

Melbourne Water, 2011, Constructed Wetland Guidelines, downloaded May 2012 from 

www.melbournewater.com.au 

Romanowski, N, 2009, Planting Wetlands and Dams: A practical Guide to Wetland Design, Construction and 

Propogation, CSIRO Publishing, Melbourne. 

http://www.clearwater.asn.au/  

 Melbourne Waters Land Development Manual 

http://www.mackay.qld.gov.au/__data/assets/pdf_file/0008/14786/15.15_Constructed_Lakes_V2.pdf 

http://www.clearwater.asn.au/content/design-construction-maintenance-wsud-north-west-growth-councils 
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ACTION  

2.6 

Develop a GIS layer incorporating: 

 The waterway values determined in the 2001 SWMP (which should be 

improved and updated). 

 Findings from the water quality monitoring assessment (Action 1.5). 

Priority: 2 

Related to Actions: 1.5, 3.1 

Responsible Manager:  Engineering and Public Space 

Cost estimate: Existing staff resource ~$5K 

Motivation: Significant effort was invested during the process of developing the 2001 SMWP in identifying and ranking 

the values of the waterways in the CoGB municipality. This information once updated and presented as a 

GIS layer, could be a useful decision making tool. The layer could eventually include the water quality 

monitoring data as spatial information (Action 1.5).  

Detail:  Re-visit and amend the ‘waterway values’ as described in the 2001 SWMP, to accurately reflect 

the current situation. 

 Represent the values on a GIS layer accessible to all CoGB staff. 

 Include water quality monitoring results from Action 1.5. 

Next steps:  Update layer annually or as required. 

The waterway values spatial information tool could be useful for: 

 infrastructure planning decision-making; 

 supporting future funding applications; and 

 community awareness and education. 

Successful 

implementation 

of action: 

 A GIS layer of waterway values is created and incorporated into CoGB systems 
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ACTION  

2.7 

As part of the review of the IDM V4, scheduled to be undertaken in the next 12-18 

months, review the WSUD content specific to Bendigo (e.g. approved treatment 

types). 

Priority: 2 

Related to Actions: 2.8, 3.1 

Responsible Manager: Engineering and Public Space 

Cost estimate: Existing staff resource ~$5K 

Motivation: A table listing which WSUD treatment types will or will not be approved by Council for certain 

applications, has been included in the recent update to the IDM. This table states, for example, that 

bioretention swales will be approved for use in open space reserves, however will not be approved for use 

in nature strips, median strips or steep land. These decisions have been made considering factors such as 

available space and ease of maintenance. (Special cases outside the prescriptions in the table may be 

considered where appropriate).  

Whilst a useful tool at this stage, a review is required for the next version of IDM. It is important that this 

table does not eliminate possible treatments which may be applicable. As organisational experience and 

expertise increases over the coming years, the table may become obsolete, as designers will be able to use 

their knowledge and judgment and best practice design guidelines to decide fit-for-purpose treatments. 

Detail: Review the local WSUD content in the IDM V4 for continuing applicability. The review should take into 

consideration: 

 examples of ‘on-the-ground’ applications of WSUD treatments that have occurred since the table 

was included in the IDM, noting what percentages of cases were given special exemption from 

typical ‘approved use’, e.g. were considered acceptable and implemented even though they were 

not an ‘approved infrastructure type’ for the application according to the table; 

 overlap with existing best practice design guidelines which should be used when designing WSUD 

treatments (i.e. that state that bio-filtration trenches are not suitable or need special 

consideration, at high slopes); and 

 the continuing relevance of the table. 

All Council stakeholders (e.g. planners, maintenance staff, and designers) should be engaged during the 

review process. 

Next steps: The recommended changes should: 

 be included in the next revision of the IDM. 

Successful 

implementation 

of action: 

 Assessment undertaken and documented.  

 Recommended changes incorporated into IDM V5. 

 Procedure incorporated into CoGB systems. 

Industry 

resources and 

references: 

 

Clearwater: http://www.clearwater.asn.au/  

Water By Design, www.waterbydesign.com.au 

Melbourne Water, 2005, WSUD Engineering Procedures: Stormwater, CSIRO Publishing, Melbourne, Australia 

FAWB, 2009, Adoption Guidelines for Stormwater Biofiltration Systems, Facility for Advancing Water 

Biofiltration, Monash University, June 2009 

ARQ, 2006, Australian Runoff Quality, National Committee on Water Engineering – Engineers Australia, 

www.ncwe.org.au/arg/ 

http://www.gaa.vic.gov.au/engineering_standards/  
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ACTION  

2.8 

Provide training for all staff in the CoGB Planning & Development, and Presentation and 

Assets Directorates in the importance of water quality improvement objectives in 

Greater Bendigo, how WSUD can help achieve these, and how their roles and 

responsibilities are impacted. 

Priority: 1 

Related to Actions: most actions 

Responsible Manager: Engineering and Public Space 

Cost estimate: ~$15K 

Motivation: To achieve water quality objectives an integrated approach to stormwater management across CoGB 

departments is required. With stormwater management now encompassing the holistic objectives of water 

quality improvement, flood protection, environmental values, sustainability and community amenity, it is no 

longer possible to rely on a small number of ‘experts’ to provide technical and management solutions.  

An integrated approach will require staff at every level to understand the effects their actions and decisions 

has on the achievement of water quality improvement goals (from the appropriate application of planning 

conditions, through to the enforcement of construction sediment control and the timely maintenance of 

infrastructure). For this reason, it is important that all staff whose role impacts on stormwater 

management receives adequate training. 

Detail: All staff should receive general training regarding: 

 the environmental threat inherent in urban stormwater; 

 WSUD philosophy, benefits, techniques and examples; 

 the commitment of the CoGB to the protection  and improvement of environmental and 

waterway values, and how WSUD helps to achieve this; and 

 specific examples of how each person’s role at CoGB impacts upon the management of 

stormwater and has the capacity to contribute significantly to the protection of waterway health. 

It is important that staff from all departments attend this training to encourage cross-

departmental understanding, communication and co-operation. 

Key technical staff should receive further comprehensive training with respect to: 

 detailed design and specification of WSUD elements; 

 construction of WSUD elements; and 

 maintenance practice. 

Next steps:  Insight gained from identifying the impact that roles and responsibilities have on stormwater 

management can be used to inform development of Process Maps (Action 2.4); 

 Key staff receive annual training to refresh skills and keep abreast of industry best practice; 

 All staff receive bi-annual refresher training at the general level. 

Successful 

implementation 

of action: 

 All training completed year 1 & included in training calendar, with on-going training needs 

included in planning 

Industry 

resources and 

references: 

Clearwater: http://www.clearwater.asn.au/  

Water By Design, www.waterbydesign.com.au 
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ACTION  

2.9 

Through the development of CoGB Process Maps (Action 2.4); identify and detail the 

gaps (what is legislative requirement of each organisation compared to the available 

resources and what actually happens), and the over-lap of responsibility between 

Council and external stakeholder agencies. 

Priority: 3 

Related to Actions: 1.6, 2.4 

Responsible Manager: Engineering and Public Space 

Cost estimate: Existing staff resource ~10K 

Motivation: The relationships between the CoGB and external stormwater management stakeholders such as the EPA, 

NCCMA and water authorities, has operated effectively in the past. However, the review highlighted there 

is still some degree of confusion around the boundaries and over-lap of responsibilities in some areas.  

To assist authorities in meeting their responsibilities, it is recommended the boundaries (and overlap) of 

responsibilities between each relevant authority be clarified. These responsibilities should be documented 

as part of the development of Process Maps (Action 2.4).  

Detail: Document: 

 roles and responsibilities for enforcement at all levels, for all CoGB processes; 

 demarcation of responsibility across all management tasks; and 

 key contacts at external agencies (roles and names where possible to be updated as required); 

Special attention to be paid to: 

 situations in which CoGB relies on approvals from external agencies (e.g. The CoGB must refer 

some development applications to the NCCMA before approval); and 

 situations in which CoGB holds responsibility for an action which impacts on external agency. 

Next steps:  Co-operation and communication increased with external agencies with respect to over-lap of 

responsibilities. 

 Action 2.4 informed by this study. 

 Information updated annually or as required. 

Successful 

implementation 

of action: 

 Information successfully captured and incorporated into Process Maps. 

Industry 

resources and 

references: 

The JPI document 

Environment Protection Act, 1970, www.legislation.vic.gov.au 
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ACTION  

2.10 

Review the JPI document Bendigo Waterways – Scoping for Future Management, and 

acknowledge the key findings, to ensure the strategies of the JPI document and this 

USWMP are consistent. 

Priority: 1 

Related to Actions: 2.5 

Responsible Manager: Parks & Natural Reserves 

Cost estimate; Existing staff resource 

Motivation: A Joint Partnership Initiative (JPI) was formed between the CoGB, NCCMA and Department of 

Sustainability and Environment (DSE) in 2003. The aim of the JPI was to ensure co-operation and 

collaboration between the agencies for the management of Bendigo’s urban waterways. The JPI produced 

the document: Bendigo Waterways – Scoping for Future Management, in 2008. The document was 

adopted by the JPI as a working plan for the management of riparian zones, to prioritise a program of 

works and manage issues as they arise.   

The document was not officially adopted by Council as an operational or formal scoping document. 

However, the plan includes management actions and priorities, with some strategies focusing on issues 

related to stormwater and urban development. There is potentially significant cross-over of strategies 

between this document and the USWMP. 

Detail: Assess and compare the strategies in the JPI working document relating to stormwater and urban 

development, with the Actions resulting from the USWMP. Note: 

 similar strategies/actions aiming to achieve the same outcome; and 

 conflicting strategies/actions where goals are at cross-purposes. 

Similar strategies/actions should be recognised and the USWMP (as endorsed by Council) should operate 

as the mechanism for implementation, reporting and evaluating the strategy/action. A decision should be 

made with regard to conflicting strategies/actions, if they exist, as to which should assume priority. 

Consideration should be given to: the motivation behind each strategy/action; whether or not it is 

encompassed in any of the other Actions in the USWMP; and whether the strategy is still relevant. 

Next steps:  Acknowledge the USWMP Actions through the JPI and update strategies to reflect a common 

direction for stormwater management. 

Successful 

implementation 

of action: 

 Assessment completed and strategies consolidated to accommodate a unified approach. 

  



 

City of Greater Bendigo Urban Stormwater Management Plan   June 2013               42 

4.5 Action Category 3: Community Education and City Leading by Example 

The CoGB has responsibilities to manage stormwater on land it owns and manages, together with 

providing support and leadership in the management of stormwater across the whole local government 

area. The CoGB has a sound history of providing information on environmental management, offering 

grants and grant rebates and supporting community organisations such as the NCCMA’s Waterwatch 

program. 

Stormwater does not respect property boundaries so effective management requires cooperation. The 

benefit derived from one land manager investing time and effort in best practice stormwater 

management is much reduced if their neighbours do not manage to best practice standards. As a land 

owner/manager, the CoGB aims to be both a good neighbour and a leader in fostering the cooperation 

needed for effective management of stormwater and the protection of waterway values. 

ACTION  

3.1 

Investigate and undertake a CoGB ‘WSUD pilot project’ to engender confidence in 

WSUD projects ‘north of the divide’ and to show leadership by example to the wider 

community. 

Priority: 1 and on-going 

Related to Actions: 1.1, 1.2, 1.4, 1.5, 1.8, 2.3, 2.4, 2.6, 2.8 

Responsible Manager: Engineering and Public Space 

Cost estimate: Undefined 

Motivation: The review process highlighted that there are currently a number of perceived barriers to the 

implementation of WSUD projects within the CoGB, including: 

 few existing examples of WSUD means it is likely that there is little to no confidence in the 

potential success of WSUD treatments, which limits desire to put them in place; 

 the recent drought has cast doubt over the ability of vegetated systems to survive such 

conditions – hence casting doubt over the suitability of WSUD for areas North of the Great 

Divide; and 

 a lack of internal expertise of design, implementation and operation of WSUD infrastructure 

including: detailed design, planning, maintenance, and specification of on-going maintenance 

requirements at design stage. 

A potential strategy to address these issues is to undertake a ‘demonstration project’. When undertaken in 

conjunction with other capacity building and training activities, and as informed by learning gained from 

preliminary Actions, such a project would enable CoGB to: 

 develop standard protocols for the incorporation of WSUD practices into planning and 

development activities; 

 develop skills and expertise in design and operation;  and  

 provide a local example of best practice stormwater management that can be used as an 

education centre-piece.  

An important motivation behind this action is to promote ‘leadership by example’.  A considerable 

proportion of the community is already actively involved and responsible for water quality and stormwater 

issues; however, there is still a proportion of the community including developers, business and industry 

for example, which could contribute to achieving water quality objectives. One way to gain trust and co-

operation from the community, especially industry and business, is to lead by example when it comes to 

best practice stormwater management. The implementation of a high profile ‘demonstration project is one 

way to lead by example. 

A further motivation for a high profile WSUD implementation is the strong desire expressed by 

stakeholders to incorporate more stormwater harvesting and re-use projects in the ‘business-as-usual’ 

processes and projects in the CoGB. 
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ACTION  

3.1 

Investigate and undertake a CoGB ‘WSUD pilot project’ to engender confidence in 

WSUD projects ‘north of the divide’ and to show leadership by example to the wider 

community. 

Continued from 

previous page 

 

Detail: 

It is recommended that any such project be built around a CoGB owned or developed asset to maximise 

flexibility for CoGB. The project should aim to meet best practice integrated stormwater management 

standards, in either a retro-fit situation (such as the Depot), or for a proposed Council development. The 

project should: 

 meet minimum water quality improvement targets through the use of a treatment train of 

various WSUD infrastructure types; 

 meet water quality volume and peak flow reduction targets for low ARI flows; 

 incorporate stormwater harvesting and re-use where possible; 

 be monitored before and after implementation (perhaps through Action 1.5) to understand the 

on-going stormwater quality improvement benefits and potable water reduction at the site; and 

 be highly visible and well promoted to the greater community. 

A major outcome from the project should be learnings on how various departments come together and 

interact to deliver a project of this nature; ensuring focus is directed towards internal communications and 

process. The project at all stages should be working in conjunction with Action 2.4 – the development of 

CoGB Process Maps. 

Next steps:  Promote the project to the wider community at various stages of the project implementation 

and use it as an example to encourage community action in the developer, business and industry 

sectors. 

 Document any learnings from the experiences offered by the project (what worked well, what 

mistakes to avoid next time) that may be used to inform future projects. Incorporate this 

knowledge by updating technical tools such as maintenance and design guidelines for the CoGB. 

 Develop case studies for use by other Councils ‘North of the Divide’, and by agencies such as the 

Monash University CRC and Clearwater. 

Successful 

implementation 

of action: 

 

Project(s): 

 Conceptualised; 

 Planned; 

 Costed; 

 Designed;  

 Constructed; and 

 Promoted. 

Industry 

resources and 

references: 

There is the potential to partner with Clearwater and research organisations such as Monash University, 

and incorporate this into the co-operative research program. 

http://www.environment.gov.au/water/publications/urban/water-sensitive-design-national-guide.html 

http://www.clearwater.asn.au/content/design-construction-maintenance-wsud-north-west-growth-

councils 
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ACTION  

3.2 

Continue to actively provide information on stormwater management and water quality 

improvement to the CoGB community. Seek support to build on ‘umbrella’ campaigns 

to provide a holistic message about community participation in the protection of 

environmental values. 

Priority: On-going 

Related to Actions: 1.4, 1.5, 3.1 

Responsible Manager: Sustainable Environment 

Cost estimate: ~$35K 

Motivation: The CoGB has offered a consistent message across management areas in the past, and this should continue 

to be the focus. Consideration should be given to the use of ‘umbrella’ community education campaigns 

within the CoGB – such as ‘Love Bendigo – use water wisely’, ‘Love Bendigo – dispose of litter 

thoughtfully’, etc. so that specific issues such as litter management, over-watering or construction sediment 

control, link into the over-arching message about the impacts on stormwater quality and the greater values 

of living in Bendigo. Education campaigns can be tied in with National strategies but must maintain a local 

focus. 

Detail: Where possible the CoGB should aim to provide consistent messages with regard to environmental 

management and co-ordinate education strategies for WSUD and water quality objectives with other 

environmental campaigns such as sustainable water use, land management practices, construction practices 

and waste disposal.  

Education campaigns could take the form of pamphlets, hand-outs and mail-outs, information packs, 

listening-posts, articles and news bulletins, and on-line content. As well as outlining best practice 

management techniques, the education material should reflect updates and improvements to stormwater 

management practices in the CoGB as a result of implementation of other Actions in this Plan. 

Next steps: Reassess effectiveness of education strategy upon renewal of the Plan. 

Successful 

implementation 

of action: 

A range of stormwater management and water quality improvement information distributed to the 

community, in the form of pamphlets, mail-outs, information packs, and bulletins. 

Industry 

resources and 

references: 

City of Port Phillip WSUD Fact sheets: http://www.portphillip.vic.gov.au/default/Part_4.pdf 

http://www.clearwater.asn.au/  
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ACTION  

3.3 

Use the information gained through action 1.4 to design and implement litter reduction 

education campaigns to target problem areas. Encourage support from Calder Regional 

Waste Management Group. 

Priority: 2 

Related to Actions: 1.4 

Responsible Manager: Sustainable Environment 

Cost estimate: Consultants/existing staff ~20K 

Motivation: The assessment of Goss Pollutant Trap (GPT) loadings over recent years may give an indication of specific 

catchments which are prone to high gross pollutant loads. These areas should be targeted for education 

campaigns specifically focused on litter reduction. 

Detail: Catchment specific campaigns may include:  

 pamphlet drops; 

 mail-outs and newsletters; 

 focused community presence on ‘Clean-up Australia Day’; and  

 involvement by other community litter action groups.  

Support and co-operation from Calder Regional Waste Management Group should be sought. 

Next steps: Monitor the success of any campaigns by continuing to assess GPT data. Re-assess on-going needs for 

targeted action at the time of renewal of this Plan. 

Successful 

implementation 

of action: 

Implementation of the campaigns listed above, with success of implementation measured by reduction in 

GPT loads as assessed through GPT data. 

Industry 

resources and 

references: 

Taylor, A., Fletcher, T. And Lewis, J., 2005, Monitoring and Evaluating an Education / Participation Campaign to 

Reduce Littering and Stormwater Litter Loads in a Small Commercial Shopping District in Melbourne, Technical 

Report 05/10, CRC for Catchment Hydrology, Melbourne. 
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ACTION  

3.4 

Develop hand-outs for developers, builders and building surveyors, outlining statutory 

responsibilities of both Council and the developer for stormwater management, 

including: State Planning Policy Framework (SPPF) Clause 56, Local Planning Policy 

Framework (LPPF) Planning Conditions and Local Laws, and how these requirements 

will be enforced. The material should include information on stormwater management 

and waterway protection objectives, as well as describing how WSUD helps to achieve 

these. 

Priority: 2 

Related to Actions: 1.6, 1.7, 2.1, 2.4 

Responsible Manager: Statutory Planning 

Cost estimate: Consultant/existing staff resources ~ $20K 

Motivation: Awareness amongst developers is consistently raised as a barrier to meeting stormwater objectives across 

many Australian local governments and the CoGB was no exception. “Mum and Dad” developers in 

particular were identified as an important target for educational material. Through the SWMP review 

workshop process it was suggested that if material identifying Council’s stormwater management 

objectives and requirements could be provided to planners, for distribution at initial meetings, the 

education process could be simplified.  

On-line material is also recommended (Action 3.6), however it is necessary to provide paper copies, as not 

all residents utilise the internet as a source of information. 

Detail: The information should provide an accessible summary of statutory obligations for both Council and the 

developer with regard to stormwater management. The information should cover the SPPF, the LPPF, 

CoGB Local Laws and links to references such as the EPA’s Sediment Control Guidelines for Construction 

Sites. The statutory information should be placed in context of water quality objectives and environmental 

protection, and how WSUD helps to achieve these goals.  

The information should positively outline the benefits of adopting a sustainable design, including increased 

value of the property in the short and longer term, to encourage best practice design above and beyond 

the minimum requirements. 

There should be a collaborative approach to developing this material, from Asset Planning & Design 

(namely subdivision engineer and compliance officer), Sustainable Environment and Statutory Planning. The 

lead should be taken by Statutory Planning as they will be responsible for attaining the correct information 

from across departments. 

Information should include: 

 the reason why WSUD should be implemented, including the threats to the environment due to 

increased stormwater, the CoGB’s water quality improvement objective and the likely outcome 

of increasing the developments value by using sustainable design; 

 relevant parts of the SPPF, including Clause 56; 

 relevant parts of the LPPF, including ESO’s and planning conditions; 

 council Local Laws and links to references like the EPA’s Sediment Control Guidelines for 

Construction Sites; 

 methods of enforcement of requirements; and 

 other useful links 

Next steps: The information should be handed out at inception meetings between CoGB planners and developers, and 

made available on the CoGB website. 

Information should be updated as other relevant Actions are implemented, as required. 

Successful 

implementation 

of action: 

Material developed and printed and incorporated into CoGB procedure for planning process. 
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ACTION  

3.4 

Develop hand-outs for developers, builders and building surveyors, outlining statutory 

responsibilities of both Council and the developer for stormwater management, 

including: State Planning Policy Framework (SPPF) Clause 56, Local Planning Policy 

Framework (LPPF) Planning Conditions and Local Laws, and how these requirements 

will be enforced. The material should include information on stormwater management 

and waterway protection objectives, as well as describing how WSUD helps to achieve 

these. 

Continued from 

previous page  

 

Industry 

resources and 

references: 

 

http://www.bayside.vic.gov.au/wsud_guidelines(1).pdf 

http://www.clearwater.asn.au/ 

www.epa.vic.gov.au 
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ACTION  

3.5 

Continue the strong community education and involvement programs through 

partnership with NCCMA’s Waterwatch program and collaboration with local schools. 

 

Priority: 1 and on-going 

Related to Actions: 1.5 

Responsible Manager: Sustainable Environment 

Cost estimate: Existing staff resource ~ 1 day/month 

Motivation: The CoGB has developed a strong relationship of co-operation with certain groups within the community, 

such as the NCCMA’s Waterwatch group of community volunteers, and the many schools which 

participate in stormwater and waterway educational projects. The CoGB should continue to maintain and 

build on these relationships. 

Detail:  Continuation of established relationships with community volunteers, Waterwatch and schools. 

 Leverage of these relationships and seek to establish new relationships with relevant community 

groups (e.g. other schools, other Landcare groups). 

 Provide in-kind support to education campaigns and awareness raising activities undertaken by 

other organisations. 

Next steps: Qualitatively compare the strength and breadth of relationships from the implementation of the Plan 

(2012) to the time of renewal of the Plan (2015). 

Successful 

implementation 

of action: 

 

 Relationships successfully operating with mutual benefit to all parties. 

 Information shared relating to improved processes (for instance, the recommendations from 

Action 1.5, may be useful to inform the Waterwatch monitoring program). 

 On-going school programs implemented. 

 Feedback gained as to how CoGB could best contribute to the relationship. 
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ACTION  

3.6 

Develop website content for WSUD and stormwater quality, including links and 

references such as Clearwater’s on-line tool for Clause 56, and EPA Sediment Control 

Guidelines. 

Priority: 1 and on-going 

Related to Actions: 3.2, 3.4, most Actions 

Responsible Manager: Sustainable Environment 

Cost estimate: Consultant ~$15K 

Motivation: A large percentage of the population looks first and foremost to the internet and to websites for their 

information. It is important that the CoGB continues to provide relevant and easy to use information 

regarding best practice stormwater management and WSUD on their website.  

Detail: The content could be on-line versions of the information suggested in Actions 3.2 and 3.4 as well as 

offering links to other useful tools and requirements such as Clearwater’s on-line tool for Clause 56, and 

the EPA Sediment Control guidelines. 

Website content was developed following the adoption of the 2001 SWMP. This content was not reviewed 

as part of this project, as it was recently removed from the CoGB website as part of a review and upgrade 

of the organisation website. Much of this content could still be relevant and should be reviewed and 

updated according to current best practice as part of this action. 

Next steps: Assess content at the time of renewal of this Plan, and update as required. 

Successful 

implementation 

of action: 

Website material developed and website live. 
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4.6 Action Category 4: Evaluate the Effectiveness of the Plan 

Monitoring the success of this plan should be based around charting progress of implementation of the 

first three Action Categories. Monitoring should occur at the appropriate intervals and reporting should 

be provided to biannual meetings of a nominated working group. It is anticipated that regular monitoring 

and reporting of action progress at biannual meetings would reduce the scope of the ‘review and renew’ 

task in 2015. 

A comprehensive evaluation and reporting of implementation of actions should be conducted at the 

conclusion of the life of the plan (2016). In conjunction with this reporting and evaluation, on-going 

planning for future actions should be undertaken.  

It is recommended that the working group consist of all officers responsible for actions in the Plan. At 

the biannual meetings the committee should discuss the progress of actions, update strategy wording as 

changes are implemented and discuss on-going tasks and plans for the next six months with regard to 

stormwater management tasks.   

The evaluation criteria for successful implementation of the actions are included in the Action Plans in 

Chapter 5. These Plans can be used as a template for evaluation and reporting, so the document may 

operate as a ‘living document’. 

Actions for category 4: Evaluate effectiveness of the strategy 

ACTION RESPONSIBLE 

MANAGER 

PRIORITY INDICATORS 

4.1 Schedule biannual working group 

meetings for all managers responsible 

for actions, to discuss progress on 

actions and future steps. 

Manager Engineering 

and Public Space  

 

Priority 1 and 

on-going 

Meetings scheduled, managers 

to determine and report 

timelines for individual actions. 

4.2 Evaluate the implementation of Actions 

at the end of the life of the USWMP. 

Ensure processes and systems 

(including Process Maps) are embedded 

into operational procedures. Revise the 

Plan and develop Actions for the next 

three years. 

Manager Engineering 

and Public Space  

 

End Year 3 Evaluation completed and 

reported. Results of all Actions in 

this USWMP embedded into 

Council process and the revised 

Plan. Develop Actions for next 3 

years and renew USWMP for the 

period 2016-2019.  

 

4.7 Reporting on the Strategy 

The CoGB uses a corporate planning software program to track, monitor and report on the 

implementation of strategies and plans. The program is integrated into Council’s reporting environment, 

drawing together information on plans and strategies, service unit plans, risk management and finance. 

The program assists staff members to manage actions from plans and strategies allocated to them, 

allowing more effective reporting at all levels of management. It provides more effective corporate 

information, including performance monitoring and status reporting. 

The corporate planning software will be the primary reporting mechanism during the implementation of 

the USWMP. 
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Appendix 1 Glossary and abbreviations 

Glossary of terms 

Average Recurrence Interval (ARI) The return period of a certain event. For example, a storm event having a 1 in 

100 year ARI would be expected to occur once every 100 years on average. 

BPEMG Best Practice Environmental Management Guidelines: a publication developed 

by Melbourne Water in the late 1990’s which states Best Practice approaches 

and targets for WSUD, published by CSIRO Publishing in 1999.  

Catchment The area of land which collects and transfers rainwater into a waterway. 

Conceptual Design Early phase of a design in which concept overview of proposal is outlined, but 

micro-details are yet to be specified. 

Constructed Wetland Permanently or periodically wet structural stormwater treatment device, 

incorporating planted vegetation and designed specifically to treat stormwater 

runoff. 

Decommissioning Cost The cost of removing and disposing of an asset at the end of its life cycle. 

Denitrification The conversion of the biologically available, oxidised form of Nitrogen (N03) to 

Nitrogen gas (N2) which is biologically unavailable, by anaerobic bacteria. 

Development Existing or proposed works that may or may not impact upon stormwater.  

Typical works are filling of land, and the construction of roads, floodways and 

buildings. Refer to Part 4 of the EP&A Act for further details. 

Discharge A term used to describe water flows at or from a given point. 

Environmental Value The uses, sensitivities, or values of a natural asset, identified through the needs 

and wants of the community. 

Eutrophication Excessive enrichment of a waterbody with nutrients leading to excessive plant 

growth and decay. Hypoxia is a result of this process which severely limits the 

ability of many organisms to survive in the water column and thus impacts upon 

the ecology of the waterway (and surrounding environment). 

Functional Design Phase of design process where concepts and micro-details are thoroughly 

explained and can be used to develop detailed design drawings. 

Gross Pollutant Traps (GPTs) Devices for capturing gross pollutants entrained in stormwater flows. Examples 

include net-traps at pipe outfalls, in-line traps, trash racks and side entry pits. 

Heavy Metals A sub-set of ‘trace elements’ which may include copper, zinc, lead, cadmium and 

mercury. 

LiDAR Light Detection and Ranging. LiDAR is an aircraft based remote sensing 

technique to map topography. It uses laser-driven pulses of light and multi-

spectral cameras to develop digital topographical information. 

Life Cycle Cost The total cost, in present day terms, of an asset over its life time. This includes 

design, procurement, capital, operation, maintenance, renewal and 

decommissioning costs. 

Macrophyte Emergent wetland plant. 

Monitoring The procedure used to watch, observe and document changes through time 

and space. 

Nitrate The most abundant oxidised form of nitrogen (NO3). 
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Nitrification The conversion, carried out by aerobic bacteria, of the reduced form of 

nitrogen, ammonium (NH4), to the oxidised forms, nitrite (NO2) and nitrate 

(NO3). 

Nitrate The most abundant oxidised form of nitrogen (NO3). 

Nitrification The conversion, carried out by aerobic bacteria, of the reduced form of 

nitrogen, ammonium (NH4), to the oxidised forms, nitrite (NO2) and nitrate 

(NO3). 

Nitrite An oxidised form of nitrogen (NO2) 

Nitrogen An essential nutrient for all organisms forming a component of amino acids, 

protein, and genetic material. 

Nutrient Essential elements required by an organism for growth. 

Oxidised Nitrogen (NOx-N) The sum of nitrate nitrogen and nitrite nitrogen 

Particulates The solid component in a water sample 

Phosphorus An essential nutrient for all organisms forming a component of, for example, 

ATP and phospholipids. 

Renewal Cost The cost of renewing an asset. E.g. the cost of resetting a wetland after each of 

the wetland zones has accumulated sediment and clean out and revegetation is 

required. 

Runoff That portion of rainfall that is not immediately absorbed into or retained by the 

soil eg. over land flow 

Salinity Salt content of water expressed in parts per thousand. 

Sediment Particulate matter at the bottom of the water column of rivers and creeks, 

generally derived from soil on land. 

Surfactants Surface-active agents which are soluble and form oriented monolayers at the 

surface of a liquid. They have detergency, foaming, wetting, emulsifying and 

dispersing properties. 

Suspended Sediment Particles in suspension in flowing or static water. 

Total Acquisition Cost The total cost of acquiring the asset including feasibility assessment, design, 

procurement and capital costs. (This term is used by the MUSIC software). 

Total Kjeldahl Nitrogen (TKN) The sum of the concentration of nitrogen as ammonia plus the concentration of 

nitrogen as organic nitrogen. 

Total Nitrogen (TN) The total concentration of all nitrogen species present in solution (oxidised 

nitrogen, organic nitrogen and ammonia). 

Total Petroleum Hydrocarbons (TPH) The concentration of hydrocarbon in a sample that is determined by subtracting 

the fatty acids from the total grease concentration. 

Total Phosphorus (TP) The total concentration of all phosphorus species present in solution 

(particulate and dissolved). 

Total Suspended Solids (TSS) The concentration of hydrocarbon in a sample that is determined by subtracting 

the fatty acids from the total grease concentration. 

Turbidity A measure of the ability of light to pass through water. The units of turbidity 

are Nephelometric Turbidity Units (NTU). 

Water Column The water from surface to bottom at a particular point. 
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Abreviations 

CoGB City of Greater Bendigo 

DSE Department of Sustainability and Environment 

EPA Environmental Protection Authority 

IDM Infrastructure Design Manual 

JPI Joint Partnership Initiative 

LPPF Local Planning Policy Framework 

NC CMA North Central Catchment Management Authority 

SPPF State Planning Policy Framework 

USWMP Urban Stormwater Management Plan 

WSUD Water Sensitive Urban Design 

 


