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Chapter 1 Introduction  
1.1 Overview 
The Wyndham WSUD asset selection and design standards guideline has been developed to enable 

ŀǇǇƭƛŎŀƴǘǎ ǘƻ ōŜǘǘŜǊ ǳƴŘŜǊǎǘŀƴŘ /ƻǳƴŎƛƭΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎ ŀƴŘ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŀǘ ŀ ǳƴƛŦƻǊƳ ŀǇǇǊƻŀŎƘ ǘƻ 

the implementation of WSUD treatment assets is achieved within the Wyndham municipality 

The guideline will assist applicants to select WSUD treatment assets that are appropriate to for site 

ŎƻƴŘƛǘƛƻƴǎΣ ǊŜŦƭŜŎǘ ǘƘŜ ǎƛȊŜ ŀƴŘ ǘȅǇŜ ƻŦ ŀ ŘŜǾŜƭƻǇƳŜƴǘΣ ŀƴŘ ǊŜǎǇƻƴŘ ǘƻ /ƻǳƴŎƛƭΩǎ ƭƻƴƎ ǘŜǊƳ ²{¦5 

asset management objectives.  

The WSUD design standards define the key design requirements for each WSUD treatment asset 

type that are acceptable to Council, thus ensuring a consistent approach to the design of WSUD 

treatment assets within the Wyndham municipality.  

The guideline clearly defines the information that must be provided to Council when submitting 

WSUD treatment asset designs for review. This will provide a transparent design approval process 

for applicants and enable Council to process applications in a more timely and effective manner.  

The adoption of consistent design parameters will ensure that all WSUD treatment assets are 

designed to best practice standard and provide best value to the community, by considering long 

term asset performance, public safety, ease and cost of maintenance, amenity and integration with 

urban design.   

The document is divided into four chapters: 

Chapter 1: Introduces the WSUD Selection and Design Standards, and provides an overview of the 
Council approval process. 

Chapter 2: Describes the WSUD treatment assets that are accepted by Council, and defines the 
scenarios in which each WSUD asset type should be implemented. 

Chapter 3:  Describes the design standards for Council approved WSUD treatment assets. 

Chapter 4:  Outlines the information that needs to be provided to Council when submitting designs 

for approval. 

1.2 Design approval process 
The design approval process involves a three tiered submission process involving a pre-application 

consultation, concept design and detail design phases. Council approval of stormwater treatment 

assets is subject to the submission of relevant design information to Council at each stage of the 

approval process.   

It is recommended that WSUD treatment asset designs submitted to Council comply with the design 

ǎǘŀƴŘŀǊŘǎ ƻǳǘƭƛƴŜŘ ƛƴ ǘƘŜ ƎǳƛŘŜƭƛƴŜΦ CŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ /ƻǳƴŎƛƭΩs design standards will not 

necessarily result in the rejection of proposed WSUD treatment asset designs, however the applicant 

ǿƛƭƭ ƴŜŜŘ ǘƻ ŘŜƳƻƴǎǘǊŀǘŜ ǘƘŀǘ ǘƘŜ ǇǊƻǇƻǎŜŘ ŘŜǎƛƎƴ ŎƻƳǇƭƛŜǎ ǿƛǘƘ /ƻǳƴŎƛƭΩǎ ŎƻǊŜ ŘŜǎƛƎƴ 

requirements (Section 3.2), and there is no guarantee that alternative designs will be accepted by 

Council. 



1.2.1 Pre-application consultation 
Council recommends that applicants consult with Council in the early development planning process 

ǘƻ ŘƛǎŎǳǎǎ ǘƘŜ ǇǊƻǇƻǎŜŘ ǎǘƻǊƳǿŀǘŜǊ ǘǊŜŀǘƳŜƴǘ ƻǇǘƛƻƴǎΣ ŀƴŘ ǘƻ ŎƭŀǊƛŦȅ /ƻǳƴŎƛƭΩǎ ²{¦5 ŀǎǎŜǘ ǎŜƭŜŎǘƛƻƴ 

and design standards requirements. 

It is recommended the applicant demonstrates the following information at the pre-application 

consultation: 

¶ Development location 

¶ Type of development (e.g. residential, industrial, commercial) 

¶ Proposed area and number of lots 

¶ Development density 

¶ Detail of any existing water quality assets 

¶ Proposed outfall/legal point of discharge 

¶ Proposed WSUD treatment strategy (e.g. treatment assets) 

¶ Possible site constraints and the proposed approach to overcome these 

¶ [ƛŀƛǎƻƴ ǿƛǘƘ /ƻǳƴŎƛƭΩǎ ƭŀƴŘǎŎŀǇŜ ŀǊŎƘƛǘŜŎǘ ƻƴ ǘƘŜ  ƭŀƴŘǎŎŀǇŜ ƻǳǘŎƻƳŜǎ 

The pre-application consultation will provide the applicant with an indication of which WSUD 

ǘǊŜŀǘƳŜƴǘ ŀǎǎŜǘǎ /ƻǳƴŎƛƭ ƛǎ ǇǊŜǇŀǊŜŘ ǘƻ ŀŎŎŜǇǘΣ ŀǎ ǿŜƭƭ ŀǎ /ƻǳƴŎƛƭΩǎ Ǿƛǎƛƻƴǎ ƻƴ ƭŀƴŘǎŎŀǇŜ ŘŜǎƛƎƴ ƛƴ 

the area, and provide a level of certainty for the applicant to proceed with the WSUD asset concept 

design. 

1.2.2 Concept design/Stormwater Management Strategy 
The concept design must be ǎǳōƳƛǘǘŜŘ ǘƻ /ƻǳƴŎƛƭΩǎ tƭŀƴƴƛƴƎ ŀƴŘ 9ƴƎƛƴŜŜǊƛƴƎ 5ŜǇŀǊǘƳŜƴǘǎ. The 

concept design must demonstrate that the proposed location provides adequate space for the 

proposed WSUD asset footprint and associated infrastructure, and requires that all design 

opportunities and constraints are considered. 

The WSUD concept design must be accompanied by both the urban and landscape design concept 

Ǉƭŀƴǎ όŀǇǇǊƻǾŜŘ ōȅ /ƻǳƴŎƛƭΩǎ [ŀƴŘǎŎŀǇŜ {ǳōŘƛǾƛǎƛƻƴ ¢ŜŀƳύΦ The landscape design of WSUD 

treatment assets should aim to support system function and provide aesthetic, ecological and 

economic benefits. This ensures that the proposed WSUD asset is integrated into the overall 

development planning.  

The concept design/stormwater management strategy must demonstrate that the WSUD asset is able 

ǘƻ ǎŀǘƛǎŦȅ /ƻǳƴŎƛƭΩǎ ŎƻǊŜ ²{¦5 ŀǎǎŜǘ ŘŜǎƛƎƴ ǊŜǉǳƛǊŜƳŜƴǘǎ ŀƴŘ ŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘǎ όChapter 3).  

The information that must be submitted to Council as part of the concept design package is outlined 

in Section 4.1. If the concept design package is incomplete or not submitted to CouncilΩǎ ǎŀǘƛǎŦŀŎǘƛƻƴΣ 

then the application may not be assessed until all relevant information is provided. 

1.2.3 Detailed design 
¢ƘŜ ŘŜǘŀƛƭŜŘ ŘŜǎƛƎƴ Ƴǳǎǘ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ /ƻǳƴŎƛƭΩǎ 9ƴƎƛƴŜŜǊƛƴƎ 5ŜǇŀǊǘƳŜƴǘ ŦƻǊ ŀǇǇǊƻǾŀƭΦ ¢ƘŜ ŘŜǘŀƛƭŜŘ 

design must include all of the documentation required for the asset construction and establishment 

stages, including how the asset will be maintained.  

The detailed design must be in accordance with the concept design approved by Council. Any aspects 

ƻŦ ǘƘŜ ŘŜǎƛƎƴ ǇŀŎƪŀƎŜ ǘƘŀǘ ǾŀǊȅ ŦǊƻƳ ǘƘŜ ŀǇǇǊƻǾŜŘ ŎƻƴŎŜǇǘ ŘŜǎƛƎƴΣ ƻǊ Řƻ ƴƻǘ ŎƻƴŦƻǊƳ ǿƛǘƘ /ƻǳƴŎƛƭΩǎ 



design standards should be noted and a justification provided as to how the proposed alternative 

ŘŜǎƛƎƴ ŀǇǇǊƻŀŎƘ ŀŎƘƛŜǾŜǎ ŜǉǳƛǾŀƭŜƴǘ ƻǊ ōŜǘǘŜǊ ƻǳǘŎƻƳŜǎ ǘƘŀƴ /ƻǳƴŎƛƭΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΦ 

The information that must be submitted to Council as part of the detailed design package is outlined 

in Section 4.2. If the detailed design package is incomplete or not submitted to CouncilΩǎ ǎŀǘƛǎŦŀŎǘƛƻƴΣ 

then the application may not be assessed until all relevant information is provided.



Chapter 2 WSUD Asset Selection Guideline 
2.1 Council approved WSUD treatment assets 
The following section describes WSUD treatment assets that are approved by Council for use in new 

developments. For each WSUD treatment system type, a functional description is provided together 

with a summary of the associated constraints and benefits, and the preferred applications. 

2.1.1 Bioretention systems 
Description 

Bioretention systems, also referred to as raingardens and bioretention tree pits, comprise of a 

vegetated filter bed designed to infiltrate and treat stormwater runoff (Figure 1). 

  

Figure 1 Examples of bioretention systems.  

Stormwater is diverted to the bioretention system where it temporarily pools on top of the filter bed 

surface, prior to infiltrating down through the filter bed layers where the pollutants are removed. 

Soluble phosphorus and some metals are removed by adhesion onto the soil particles or by direct 

uptake through the plant roots. Organic pollutants are broken down by the soil microbes (bacteria), 

and nitrogen transformed via nitrification and denitrification and released from the filter bed as 

gaseous nitrogen. Soluble nutrients are also directly uptaken by the plant stems and leaves. 

The filter bed comprises of three distinct layers: a) filter media layer, b) transition layer, and c) 

drainage layer (Figure 2). The filter media layer comprises of a sandy loam which is designed to 

infiltrate stormwater and provide a substrate for plant growth. The transition layer comprises of 

coarse sand and prevents fine sediments from washing out of the filter media layer. The drainage 

layer comprises of coarse gravel which enables the treated stormwater to freely drain into the 

underdrain system. The underdrain system comprises of a network of slotted pipes that convey the 

treated stormwater to an outlet pit or directly to the downstream drainage system (Figure 2). 

The presence of plants within the bioretention system is crucial to the ongoing treatment 

performance of the bioretention system. The plants maintain the porosity of the filter media via 

physical agitation of the filter media surface and through the growth of the root systems. The 

renewal of root biomass and the leakage of organic compounds from the plant roots into the filter 

media provides a constant source of organic material to the soil microbial communities. 

The treatment performance of the bioretention system is also heavily reliant upon the health of the 

microbial communities in the filter media. Filter media with a hydraulic conductivity ranging 



between 100ς300 mm/hr are considered to provide an optimal balance between the infiltration rate 

and the retention of soil moisture suitable for both plant and microbial survival. 

When the inflow rate to the bioretention exceeds the infiltration capacity of the filter media, 

stormwater pools on the surface of the filter bed. When the storage volume above the filter bed is 

full, all further flows bypass the bioretention via an overflow weir or via feedback through the inlet 

and back along the kerb and channel in streetscape systems. 

Bioretention systems with saturated zones 

.ƛƻǊŜǘŜƴǘƛƻƴ ǎȅǎǘŜƳǎ ŀǊŜ ǘȅǇƛŎŀƭƭȅ ŎƻƴǎǘǊǳŎǘŜŘ ǿƛǘƘ ŀ ǎŀǘǳǊŀǘŜŘ ȊƻƴŜ ΨǿŜǘ ǎǳƳǇΩ ƛƴ ǘƘŜ ōŀǎŜ ƻŦ ǘƘŜ 

filter bed (Figure 3a). The saturated zone provides a water reserve that the plants can utilise during 

dry periods. Water stored in the saturated zone is drawn up through the transition layer into the 

filter bed by capillary action, where it can be accessed by the plant roots. Once established, the plant 

roots will also grow down to the surface of the saturated zone to access the soil moisture. 

The saturated zone includes the drainage layer and may extend into the transition layer. The level of 

the saturated zone can be temporarily increased (i.e. to the base of the filter media layer) to provide 

moisture during plant establishment, however care must be taken to ensure that the upper half of 

the filter media layer remains free-draining (i.e. not water-logged to ensure that the plant seedling 

roots actively grow).  

Free draining bioretention systems 

Free draining bioretention systems are constructed without a saturated zone (Figure 3b). Water exits 

the drainage layer via a slotted pipe and/or infiltration into the surrounding soils.  

Bio-infiltration systems 

Bioretention systems may be constructed without a liner to encourage filtration of the stormwater 

into the surrounding soils (Figure 3c). Unlined systems can be used to recharge the local water table 

and to reduce net stormwater runoff volumes discharged to downstream waterways.  

Bio-infiltration systems may include a saturated zone by using an impervious liner only to the top of 

the saturated zone. This provides a water reserve within the base of the system whilst enabling 

water to be infiltrated to the in-situ soils via the filter media and transition layers above the 

saturated zone.  



 

Figure 2 Typical bioretention system with a saturated zone within the base of the filter bed. 

 

 

Figure 3 Bioretention system profiles for: a) saturated zone, b) free draining, and c) infiltration 

systems. 



Advantages 

¶ Flexible design ς able to be adapted to range of site conditions and catchment scales 

¶ Can be at-source treatments or end-of-pipe treatments 

¶ Effective stormwater quality treatment 

¶ Water retardation ς the pooling of water above the bioretention surface can assist with the 

restoration of the hydrological regime in downstream waterways. 

¶ Bioretention systems require notably less area than constructed wetlands due to the higher 

areal rates of pollutant removal.  

¶ Provision of green spaces within the urban landscape providing increased aesthetics and 

amenity 

¶ Once established, bioretention systems are generally self-watering and self-fertilising, 

although supplementary watering may be required during extended dry periods. 

¶ Provision of cooler urban microclimates providing human health benefits (shading and 

cooler local temperatures) 

¶ Enhanced urban biodiversity and habitat. 

Disadvantages 

¶ Are more expense to construct (per m2) than wetlands 

¶ Bioretention systems can be expensive to maintain compared to other WSUD assets such as 

wetlands. 

¶ The expected lifespan of bioretention systems may be less than other WSUD assets such as 

wetlands. 

Preferred use 

¶ Open spaces (i.e. drainage reserves, parklands),  

¶ Nature strips at intersections and along roads, 

¶ Carparks, roundabouts and pavements in plazas and shopping centres, commercial and high 

profile areas, or 

¶ Landscaping on private developments 

Bioretention systems must be designed in accordance with an approved urban/landscape concept 

plan. Bioretention systems constructed on private developments must comply with the endorsed 

Landscape Planning Permit Plan. Landowners are responsible for the maintenance of the treatment 

system.   

Non-preferred use  

¶ Nature strips and central medians where VicRoads and OH&S clear zones cannot be met for 

maintenance workers without lane closures,  

¶ Locations subject to compaction due to vehicle parking or pedestrian traffic, 

¶ Sites which cannot be accessed for maintenance workers and vehicles, or 

¶ Sites with insufficient elevation where the treated stormwater cannot freely drain to the 

receiving waterway. 

2.1.2 Sediment ponds 
Description 

A sediment pond is an open water body that is designed to reduce the velocity of inflowing stormwater 

and capture coarse sediments (Figure 4). A sediment pond may be constructed as standalone system, 

or more commonly, as part of a wetland system where it functions to protect the wetland macrophyte 



zone from sediments. Sediment ponds may also be constructed above bioretention systems to protect 

the filter bed from sediments.  

  

Figure 4 Examples of sediment ponds. 

Stormwater enters the sediment pond via an inlet (drainage inlet pipe, drainage channel or waterway) 

and flows through the pond where coarse sediments (>125 um diameter) are removed.  

In standalone systems, the stormwater is discharged from the sediment pond via an overflow weir to 

the downstream waterway. In sediment ponds that are part of a wetland system, low flows (flow up 

to the three month Average Recurrence Interval (ARI) flow) are discharged to the wetland macrophyte 

zone via an outlet pit and pipe, culvert or weir. This protects the wetland vegetation from sediment 

deposition and scouring flows (Figure 5).  

When flows entering the sediment pond exceed the three month ARI flow, or the extended detention 

depth of the macrophyte zone is full, stormwater is discharged from the sediment pond via an 

overflow weir into the high flow bypass channel. The bypass channel conveys high flows around the 

macrophyte zone and protects the macrophyte zone from high velocities and sediment deposition. 

Sediment ponds are maintained as open water systems. Dense vegetation is normally planted around 

the margins of the sediment pond to assist with bank stability, improve visual amenity and to 

discourage public access. 

A maintenance access track to the sediment pond and a hardstand area is required for vehicular access 

during sediment cleanout events (Figure 5). An access track to the base of the sediment pond is 

required for large systems which require vehicles to enter the pond to remove sediment. Smaller 

sediment ponds which can be cleaned from the edge will require a maintenance access track around 

the edge of the pond. 

A sediment dewatering area must be provided adjacent to the sediment pond. This enables the 

sediment removed from the sediment pond to be stockpiled and dewatered prior to removal from the 

site.  



 

Figure 5 Typical components of a sediment pond constructed as part of a treatment wetland. 

Advantages 

¶ Highly effective at removing coarse sediments 

¶ Protect downstream ecosystems from sediment deposition, e.g. urban streams 

¶ Easily maintained ς accumulated sediment removed once every 3-5 years 

Disadvantages 

¶ Low amenity 

¶ Poor water quality and potential odours 

¶ Sediment dewatering area required 

¶ Wet stockpiled sediments can be a public safety and community amenity issue 

¶ Double handling of sediments is expensive 

¶ Disposal costs associated with contaminated sediments 

Preferred use 

¶ Standalone systems 

¶ Part of a treatment wetland system 

¶ Integrated with other WSUD treatment assets (i.e. placed above a bioretention system) as 

part of a treatment train 

¶ Standalone systems used in conjunction with the Melbourne Water offset scheme 

¶ Temporary coarse sediment treatment measure during the construction phase of a 

development 

Non-preferred use  

¶ Sediment ponds must not be used as standalone systems to treat stormwater to best 

practice standard (i.e. by oversizing the sediment pond). 

2.1.3 Constructed wetlands 
Description 

Constructed wetlands are shallow, extensively vegetated waterbodies that use enhanced 

sedimentation, fine filtration, chemical and biological uptake processes to remove pollutants from 

stormwater. Constructed wetlands may also provide additional benefits such as: flood detention, 

management of runoff volume and frequency, stormwater harvesting opportunities, wildlife habitat 

and diversity, amenity and recreational value to the community.  



Constructed wetlands comprise of three major components: sediment pond, macrophyte zone, and 

bypass channel (Figure 6).  

 

Figure 6 Typical components of a constructed wetland system. 

Sediment pond 

The sediment pond is located upstream of the macrophyte zone and functions to remove coarse 

sediments from the stormwater before it enters the macrophyte zone. Refer to Section 2.1.2 for 

further information on sediment ponds. 

Macrophyte zone 

The macrophyte zone consists of a densely planted, shallow waterbody (Figure 7). The presence of 

dense vegetation provides a low velocity environment that enables the smaller suspended particles 

to settle out of suspension or adhere to the vegetation. Soluble pollutants, i.e. nutrients, are adsorbed 

onto suspended solids and entrained within the wetland sediments, or biologically absorbed by 

biofilms (algae, bacteria) present on the macrophytes or by the macrophytes themselves.  

Microbial activity within the biofilms or upper sediments helps to decompose organic matter and 

facilitates the transformation and export of carbon, nitrogen and sulphur (in gaseous forms) from the 

wetland. The aquatic plants (macrophytes) help to maintain aerobic sediments which prevents the 

release of phosphorus (from the sediments). The macrophyte zone also provides habitat and food 

resources for aquatic fauna such as invertebrates, waterbirds and amphibians.  

Stormwater enters the macrophyte zone inlet pool where energy is dissipated and the velocity of 

inflowing stormwater is reduced. The macrophyte zone is designed so that stormwater passes through 

a sequence of densely vegetated zones (shallow, deep and submerged marshes) prior to exiting the 

macrophyte zone via the outlet pool (Figure 8).  

 



   

Figure 7 Examples of macrophyte zones. 

The marsh zones are arranged in parallel bands, perpendicular to the flow direction, so that the 

stormwater flows evenly through the vegetation. This ensures that the stormwater interacts with the 

macrophyte stems and the biofilms present upon the surfaces of the macrophytes.  

Open water areas (including areas of submerged marsh) in the macrophyte zone include the inlet, 

outlet and intermediate pools, and must not exceed more than 20% of the macrophyte zone area.  

Plant species planted within the shallow and deep marsh zones should be sufficiently robust to cope 

with the expected hydrologic regime within the wetland. The species planted within the macrophyte 

zone should be selected based on predicted water levels relative to the height of the plant species, 

and their tolerance to inundation frequency and duration.  

 

Figure 8 Typical configuration of the macrophyte zone. 

It is important that the macrophyte zone is protected from high flows so that biofilms on the 

macrophytes are not removed and that fine sediments accumulated within the wetland are not 

scoured from the wetland by high flows. 

Outflows from the macrophyte zone are regulated by a controlled outlet located adjacent to the outlet 

pool. The controlled outlet sets the normal water level within the macrophyte zone and controls the 

release of water from the wetland. The controlled outlet generally comprises of a weir, riser or plate 

(with orifices) located within the outlet pit (Figures 9 and 10). 

As stormwater enters the macrophyte zone, the wetland water level increases until it reaches the top 

of extended detention (TED), the maximum design water level. When the TED of the macrophyte zone 

is exceeded, all further inflows are discharged from the macrophyte zone via an overflow pit or 



overflow weir, or the overflow weir located in the sediment pond (via feedback from the macrophyte 

zone). Only water that has been treated in the wetland for approximately three days is released 

through the controlled outlet (Figure 9). 

c  

Figure 9 Examples of wetland controlled outlets: a) riser pipe, and b) weir plate. 

 

 

Figure 10 Examples of wetland controlled outlets: a) vertical slot weir, and b) Sidewinding 
penstock valve (photo Melbourne Water). 

High flow bypass  

The high flow bypass enables flows to be diverted around the macrophyte zone when the water 

level is at TED. The bypass protects the macrophyte zone from scour during high flow events, and 

enables the wetland to be temporarily taken off-line for maintenance (i.e. by blocking the transfer 

pipe to the macrophyte zone). The high flow bypass is generally vegetated, i.e. grassed, however it 

may also comprise of a pipe or culvert.  

Advantages: 

¶ Highly effective at removing dissolved nutrients and metals from stormwater 

¶ High visual amenity  

¶ High passive recreational value for the community 

¶ Enhances urban biodiversity 

¶ Provides habitat and food resources for fauna 

¶ Can be used to manage stormwater runoff volume and frequency 




























































































