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ABSTRACT (300 WORDS MAXIMUM) 

Moreland City Council is located in Melbourne, Australia. They are committed to creating 

an environmentally sustainable and liveable city by supporting and encouraging the 

implementation of triple–bottom line solutions to improve the local environment and thus 

contribute to solving global environmental issues.  Best practice stormwater treatment is 

a central tenet of this commitment, which is partially achieved by encouraging the 

installation of WSUD elements throughout the municipality. 

Council identified that some previous WSUD retrofit projects had been poorly 

implemented due to a lack of project understanding and inconsistency in WSUD 

elements. To improve the standard, consistency and maintainability of WSUD projects 

Moreland Council sought to prepare raingarden and tree pit standard drawings. 

However, site constraints relating to existing factors, such as infrastructure, stormwater, 

and services, can impact the design of WSUD measures.  Additionally, aesthetic and 

safety considerations will vary depending on the location of the asset with respect to busy 

pedestrian areas, main roads, etc. To tackle these issues GHD connected with Moreland 

Council’s engineers, planners and landscape architects to create a suite of standard 

design elements that could be combined on a project by project basis to form flexible 

WSUD designs. 

The resulting design package consists of design procedure, illustrative catalogue of 

configurations and elements, AutoCAD library and documentation templates. The package 

allows Council to control the quality of design and construction, and develop predictable 

and consistent maintenance procedures. The flexibility of the design package allows 

application of the approach to constrained or irregular sites where standard drawings 

would not be applicable.  This design package bolsters Council’s ability to achieve 

stormwater quality targets and provide cost-effective ongoing maintenance of assets.   

Opportunities also exist for other local governments to tailor the package to their needs 

and improve the standards of WSUD projects within their own municipalities. 
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1 INTRODUCTION  

Moreland City Council is a local government area located in the inner northern suburbs of 

Melbourne, Australia.  The suburbs within the municipality are generally long established, 

densely populated to the south tending to more single dwellings in the suburbs to the 

north.  Development is mostly infill or redevelopment, with occasional large new 

developments.  The council area is bounded on the west by Moonee Ponds Creek and on 

the east by Merri Creek.  These urban waterways are the receiving waters for the vast 

majority of stormwater runoff generated in the municipality.  Aside from their critical 

drainage function, they are also significant natural and cultural assets. 

Moreland City Council is committed to creating an environmentally sustainable and 

liveable city by supporting and encouraging the implementation of triple–bottom line 

solutions to improve the local environment.  Best practice stormwater treatment is a 

central tenet of this commitment, which is partially achieved by encouraging the 

installation of Water Sensitive Urban Design (WSUD) elements throughout the 

municipality. 

Council identified that some previous WSUD retrofit projects had been poorly 

implemented due to a lack of project understanding and inconsistency in WSUD 

elements. To improve the standard, consistency and maintainability of WSUD projects, 

Council sought to prepare raingarden and tree pit standard drawings.  However, site 

constraints relating to existing factors, such as infrastructure, stormwater, and services, 

can impact the design of WSUD measures.  Additionally, aesthetic and safety 

considerations will vary depending on the location of the asset with respect to busy 

pedestrian areas, main roads, etc. 

Due to the varying challenges associated with each site it is often difficult, or impossible, 

to apply standard drawings.  This is especially true of raingardens, where Council were 

finding that the assets being created in their municipality failed to achieve simple 

objectives with respect to stormwater treatment and practicality of ongoing maintenance 

(e.g. Figure 1 below).  To tackle these issues GHD collaborated with Moreland Council’s 

engineers, planners and landscape architects to create a suite of standard design 

elements that could be combined on a project by project basis to form flexible WSUD 

designs. 

Figure 1: Example of poor raingarden implementation in Moreland (i.e. no extended 

detention, railway ballast for mulch) 
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2 THE PROCESS 

As a starting point it was necessary to determine the suite of variables to be 

encompassed by the design package.  This was workshopped with stakeholders from 

various council departments to identify their requirements.  The types of variables which 

were considered important fell into a variety of categories.  For example, council 

engineers were keen to maximise the type of sites the be catered for; kerb outstands, 

nature strips, car parks, sloped sites, etc and considered it important to allow for a range 

of options for connecting to the existing stormwater network.  Meanwhile, council 

landscape architects were primarily concerned with aesthetic and safety considerations.  

For example, could the materials palettes be aligned with existing area plans, and what 

options could be made available to address the risk of falling into a raingarden.  Whereas 

council maintenance staff sought to ensure the WSUD assets were easily maintainable.  

For example, they promoted the mandatory inclusion of subsurface drain flushing risers 

and accessible inlet and outlet structures.  They also encouraged the creation of a 

maintenance plan template. 

At the conclusion of this process six site types had been identified, nine types of 

raingarden edges, four options for mulch, four fence types, three inlet and four outlet 

options, plus a whole range of planting configurations and acceptable plant species.   

The challenge then was to create a framework which allowed all of these elements to be 

combined on a site by site, project by project basis, in a simple and cost effective 

manner.  To achieve this a number of elements were created; a simple design procedure, 

a catalogue of design options and a library of AutoCAD elements. 

The design procedure provides a step by step guide to designing WSUD elements using 

the design package.  The basic steps are presented in a flow chart, with supplementary 

information provided to help guide users.  The procedure is not intended to teach WSUD 

design, but rather to allow designers with some experience to produce designs that are 

consistent with council expectations.  An extract from the design flow chart can be found 

in Figure 2 below. 

Figure 2: Design procedure extract  
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As discussed earlier, council was very keen to minimise the risk of pedestrians falling into 

raingardens.  Extensive consultation was carried out with various council departments 

with the intent of establishing a consistent set of safety standards which could be applied 

to all designs.  This was considered important in order to avoid the need for designers to 

have to consult council with respect to the safety aspects of each and every raingarden 

design.  The resulting decision tree is shown in Figure 3 below. 

Figure 3: Raingarden safety decision tree  

 

Many practitioners will be familiar with the MUSIC tool, which is widely used in Australia 

for assessing the efficacy of stormwater treatment trains.  It is worth noting that the 

Moreland design package was designed to work in conjunction with MUSIC, assisting with 

the detailed design of raingardens and tree pits following treatment train concept design 

using MUSIC. 

To assist designers with selection of appropriate raingarden elements, an illustrated 

catalogue of design options was produced.  This catalogue also allows designers to work 

with non-technical stakeholders to make raingarden design decisions.  It contains 

photographs of the various design elements, a written description, a list of “pros” and 

“cons” and discussion regarding appropriate applications.  Where specific raingarden 

elements are preferred by council within certain precincts this is also noted.  For example 

in the older part of the municipality bluestone edge treatments are preferred as they 

match with the existing kerbs.  An extract from the catalogue can be seen in Figure 4 

below. 
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Figure 4: Edge treatment option examples from the illustrated catalogue  

 

The last substantial part of the design package is a library of AutoCAD details, aligned 

with the design elements shown in the illustrated catalogue.  Contained in the design 

procedure are guidelines for use of this AutoCAD library to produce construction 

drawings.  The general procedures involve tailoring the relevant type of plan view 

drawing (i.e. kerb outstand, car park, etc.) to the actual site, then making reference to 

the applicable details for edge type, inlet/outlet configurations, etc.  An example of one of 

the edge treatment details is shown in Figure 5 below. 

Figure 5: Example edge treatment AutoCAD detail 

 

The design package also contains a number of optional items to assist with realisation of 

streetscape WSUD projects.  A range of standard document templates are provided, 

including a design basis report, construction specification and maintenance plan.  Also 

provided is a construction cost estimate spreadsheet, which has been set up to allow 

Moreland to track ongoing WSUD construction costs and improve future cost estimates. 

The complete design package was made available by Moreland City Council on their 

website, with all elements available in fully editable format.   
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3 THE OUTCOME 

The design package has been adopted as the Moreland City Council standard for 

raingarden and tree pit design.  It has now been used on several projects which have 

progressed through construction and have been operational for up to 12 months.  Council 

stormwater engineers are very satisfied with the improvement in outcomes achieved, 

observing that the design package “worked amazingly.”   

In particular council has noted that the design package excels where WSUD is a small 

component of a larger project.  In these cases the designers and contractors are 

generally selected based on a range of criteria, and as a result their WSUD design and 

construction capabilities may be limited.  This was particularly apparent recently when 

council completed streetscape upgrades to a local shopping strip.  The design consultant 

had completed WSUD designs as part of a larger project in the past, with the stormwater 

treatment outcomes being far from ideal.  For the most recent project Council instructed 

the consultant to use the design package for the WSUD component of the works.  The 

constructed end product exceeded council’s expectations, being vastly superior to the 

stormwater treatment assets constructed from the same design consultant’s drawings 

only a couple of years earlier.  A photograph of the finished product can be found in 

Figure 6 below. 

Figure 6: Raingarden designed using the Moreland City Council Design Package 
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4 CONCLUSIONS  

Moreland City Council were faced with the challenge of providing guidance to internal 

design staff, developers and consultants, to achieve WSUD design and construction 

standards which were consistent with council’s objectives.  To meet this challenge council 

have created a design package which has proven to improve the functionality and 

maintainability of the resulting WSUD assets.  These outcomes are of value to council not 

only in helping to achieve stormwater treatment objectives, but also in ultimately 

reducing the cost of maintenance once these assets are vested in council. 
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