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Water Sensitive Urban Design Pilot Project Grants 
The former Central West Catchment Management Authority (now 
Central Tablelands Local Land Services) in 2012 issued a grant program 
designed to assist Council’s in the region to design and implement a 
Water Sensitive Urban Design Project. 

Bathurst Regional Council was successful in receiving $10,000 through 
this grant funding to design and construct a series of six raingardens at 
the Adventure Playground in Bathurst.  The funding program was 
designed to facilitate capacity building within Local Government in 
relation to Water Sensitive Urban Design and as such all design, 
construction and management was to be conducted in house.  

Adventure Playground 
The Bathurst Adventure Playground within Victoria Park opened to the 
community on 21 December 2009, providing Bathurst residents and 
visitors to the region with a state of the art outdoor play space and 
recreational facility. 

Located within Victoria Park, on the corner of Durham and Hope 
Streets, the Bathurst Adventure Playground is specifically designed to 
provide recreational activities for able bodied persons as well as a 
number of play items designed for people with disabilities. 

The original landscaping undertaken throughout the Adventure 
Playground was designed to complement the recreational facilities which 
were constructed with a prehistoric or dinosaur theme, as well as to 
provide a level of visual amenity and natural border for the park.  The 
native plantings contained within the garden beds are largely consistent 
with the plant species appropriate for use in water sensitive urban 
design biofiltration projects. 

Given the existing swale on the Hope Street side of the park, the high 
profile nature of the Adventure Playground and the ability to use 
vegetation consistent with the existing landscaping of the Adventure 
Playground, this was seen as an ideal site for the water sensitive urban 
design pilot project. 

 
 

Water Sensitive 
Urban Design - WSUD 
Water Sensitive Urban Design 
is a land planning and 
engineering design approach 
which integrates the urban 
water cycle, including 
stormwater, groundwater and 
wastewater management and 
water supply, into urban 
design to minimise 
environmental degradation 
and improve aesthetic and 
recreational appeal.  Water 
Sensitive Urban Design is a 
term used in Australia and is 
variously known 
internationally as Low Impact 
Development (USA) and 
Sustainable Urban Drainage 
Systems (UK). 

 

Project Background 
 

 
 Example of a Tree Pit Raingarden – 

a basic example of Water Sensitive 
Urban Design for treating stormwater 
 



How A Raingarden Works 

1. Rain and stormwater wash pollution into 
raingarden 

2. Water spreads throughout raingarden where 
plants use up nutrients 

3. Water seeps down through layers of 
raingarden trapping sediments and pollutants 

4. Filtered stormwater is collected in pipes and 
flows to local waterways  

 

 
 

 

 

 

Raingarden in 
Cross Section 

 



  

Raingarden Project – Review 

Successes 
This project was successful in achieving many outcomes in terms of on-ground works, education and capacity building 
within Council.  The following was achieved: 

• Installation of a series of six raingardens 

• Design and construction completed in-house 

• Collaborative project involving Technical Services, Recreation and Water & Waste sections 

• High profile education campaign involving media releases, brochures, signage, videos and construction of a 
functioning scale model of a raingarden 

The six raingardens were constructed in accordance with a design completed by Bathurst Regional Council’s Forward 
Planning Engineer.  Each bed was constructed to the following specifications: 

• Length 5 metres 

• Width 3.3 metres 

• Depth 400mm 

• Concrete surround 150mm wide and full 40mm depth 

• 100mm slotted Ag Pipe Drain in base linking to subsequent garden beds 

• 1000mm slotted channel drain overflow linking to subsequent garden beds 

• 25mm graded blue metal aggregate base layer – 100mm depth 

• Garden mix soil providing primary growing medium 

• ‘Mini Nuggets’ pine bark mulch layer 

• 100 x 600mm pots - Lomandra longifolia ‘Tanika’  

• River rocks inset into small concrete slab to dissipate water velocity from inlet 
  
 
  
 

Stormwater Management Videos 
The Central Tablelands Local Lands Services 
produced a pair of short documentaries regarding 
the Bathurst raingardens featuring the key staff from 
Bathurst Regional Council that were involved in this 
pilot project.  The short films are titled:  

Stormwater Management in Bathurst – Raingarden 
Pilot Program 

Bathurst Stormwater Harvesting Program – Working 
Scale Model and Summary 

 www.youtube.com/watch?v=QoNw9aI_L1U 
 

 

 



  

 

Raingarden Project – Review 

The Water Filtration Process 
The first raingarden collects water from Hope Street where a traditional grated pit provides the initial filtration point 
preventing large solid waste such as domestic litter including bottles and packaging products from entering the system.  
From the grated stormwater pit the water is transferred through a 100mm diameter pipe to the inlet of the first 
raingarden where water is dissipated through the raingarden and slowly infiltrates the soil.  Pollutants such as nitrogen 
and phosphorous are taken up by plant roots with excess water collected in the slotted pipe at the base of the 
raingarden and piped to the inlet of the next raingarden where the process begins again.   

       

  Grated Stormwater Pit     Inlet of Raingarden no. 1 
 
The design of the raingardens allows for them to work in series, with each raingarden providing water to successive 
raingardens via the slotted pipe in the base as well as the overflow collection grated channels.  Where heavy flows are 
experienced, excess water that cannot be treated flows across the raingarden and into the overflow collection 
channel where it is also piped to the successive garden bed.  In extreme weather events, water is able to bypass both 
collection points and flow overland within the grassed swale and into the garden beds via surface flows. 
  
 

Water collects in 
stormwater pit and 
is piped to… 
 

   



 
  

Raingarden Project – Review 

What Went Wrong? 
As a pilot project it was anticipated that issues would arise during the course of this project that were unforeseen 
during the planning stage.  The key issues identified are: 

• Cracking of concrete garden surrounds – all beds have at least three extensive cracks 

• Loss of plants – approximately half of the plants died due to moisture stress 

• Irregular maintenance – at times the garden beds have appeared weedy and uncared for 

• Site rehabilitation ineffective – bare soil surrounding the gardens persisted for months 

• Noxious weed incursion – bare soil allowed for Chilean Needle Grass to establish in the park 

• Filter media inappropriate – garden mix used rather than appropriate filter medium layers 

• Pine bark ‘mini nuggets’ mulch washes out during moderate to heavy rainfall events 

These issues arose for a variety of reasons with some of them being unavoidable, some due to poor planning and 
others due to poor practices.   
  

What Could Have Been Done Better? 
Many of the issues listed above could have been avoided.  If the project were to be repeated the issues could be 
avoided by implementing the following solutions: 

• Review of plans by a senior engineer and a formal meeting/review of plans with works gang and foreman prior 
to works beginning would have seen the absence of any concrete reinforcement in the engineering plan 
identified and rectified prior to commencement. 

• Timely installation of an irrigation system would have prevented plant losses and poor establishment as well as 
aiding in the remediation of the surrounding site. 

• A formal meeting with the Victoria Park works gang and foreman prior to implementation of the project 
would have ensured that key maintenance staff were more engaged and felt some ownership of the project. 

•  

 
Image shows cracked concrete in weeks following 
installation, mulch transporting from gardens and 
poor site remediation to garden surrounds. 

 
Poor plant survival and establishment at 10months beyond project completion 



 
  

• Specification within the engineering plans for specific filter media should have been included.  The present 
situation of having a garden mix soil on a base of gravel is not an appropriate filter media and the lack of a 
transition layer has resulted in soil being washed through the slotted pipe into successive garden beds. 

• Excavating the garden beds to a depth of 900mm would also have been more appropriate for effective 
biofiltration media to be installed.  However, existing underground services restricted the depth available. 

• Use of pine bark ‘mini nuggets’ mulch was chosen so as to remain consistent with the rest of the park.  It 
would be preferable to use a river rock mulch but this was deemed inappropriate due to the likelihood that in 
a playground situation rocks would be removed and used inappropriately.  It was anticipated that this mulch 
would mobilise during heavy rainfall events, yet this was seen as a short term problem until the plants 
established and assisted in holding the mulch in place. 

• The existing design and construction of the raingardens does not allow for an extended detention period.  
The majority of proven – scientifically tested, constructed and reviewed – raingardens allow approximately 
100mm headspace from the mulch layer to the top of containment border ie. concrete border.  This allows 
for water to collect during high rainfall events and slowly seep into the filtration media.  A design such as this 
would also assist in mulch containment but was not able to be implemented due to the depth restrictions as 
mentioned previously. 

Working Within the Existing Constraints 
Having identified the issues and understanding the constraints it was considered important to rectify the situation of 
having a substandard result for this project.  As such, approximately one year following installation of the raingardens 
a new push was initiated to ensure that they function as well as possible.  This involved the following works: 

• Installation of irrigation to the site – both the raingardens and surrounding areas – to ensure that the 
vegetation remains presentable and functional 

• Replanting of the garden beds to ensure that there are sufficient plant densities 

• Installation of orifice plates within the grated stormwater pits to reduce the volume of inflows to the gardens 
in order to minimise mulch washing out of the beds.  This will be a temporary installation until the plants 
become established 

It should be noted that the installation of the six raingardens was always considered to be the first stage in a 
treatment train.  The proposed second stage is the construction of a full bioretention swale. 

 

 

Water Sensitive Urban Design – Treatment Train 
A treatment train is a sequence of treatments designed to meet the stormwater 
treatment needs of a particular environment. 
Many pollutants such as nutrients and fine sediments require a number of 
measures used in sequence for treatment to be effective.  This treatment train 
approach is particularly important when a treatment measure requires pre-
treatments to remove pollutants that would otherwise impact on its performance. 
For example, wetland systems are often employed to protect receiving 
environments from the impact of excessive levels of nutrients and heavy metals.  
However, wetlands will perform poorly if gross pollutants (litter) and coarse 
sediments are not removed prior to the wetland treatment. 
 

 

 

 
Source: http://www.melbournewater.com.au/Planning-and-building/Stormwater-management/Water-Sensitive-Urban-Design/Pages/Treatment-train.aspx 

http://www.melbournewater.com.au/Planning-and-building/Stormwater-management/WSUD_treatments/Pages/Bio-retention-systems.aspx
http://www.melbournewater.com.au/Planning-and-building/Stormwater-management/WSUD_treatments/Pages/Swales.aspx
http://www.melbournewater.com.au/Planning-and-building/Stormwater-management/WSUD_treatments/Pages/Wetlands.aspx


 
  

WSUD Recommendations for the Bathurst Region 
 

Bioretention Systems in the Central West 
While the installation of raingardens and bioretention swales is now a 
regular feature of developments in Australian cities such as Melbourne, 
Sydney and Brisbane, there are few examples of these installations in 
Central West New South Wales.  In this region a number of 
environmental factors pose challenges to this best practice stormwater 
management tool including highly variable and irregular rainfall, reactive 
and saline soils and highly variable weather including heavy frosts in 
winter combined with high summer temperatures. 

While these constraints may make the installation of such systems more 
challenging in this region, by implementing the following design principles 
the systems should prove to be both functional and aesthetically 
pleasing: 

• Systems should only be installed in areas where a suitable depth 
of filtration media – approx. 900mm – can be installed 

• Layered filtration media should be used with a combination of a 
graded gravel collection zone, washed sand transition layer, 
sandy loam filtration / growth media zone and a mulch layer 

• In-ground structures utilising concrete should have appropriate 
reinforcement to prevent cracking of concrete 

• Suitable headspace / detention area should be incorporated in 
order to catch and collect as much water as possible while 
minimising erosive surface flows 

• Where possible a river pebble mulch should be used as opposed 
to an organic mulch 

• Plants used should be able to tolerate both extended dry 
periods and periodic saturation.  Where possible for aesthetic 
reasons cultivars should be used 

• Systems should be irrigated or, at a minimum regularly watered, 
to ensure plant establishment.  Further evidence is required to 
identify if plants will require on-going watering beyond 
establishment 

• All systems should be self-contained (impermeable) and not 
provide infiltration into surrounding soils.  Outlets and 
overflows should be connected back to the piped stormwater  
network 

• Where possible these systems should be installed as part of a 
larger treatment train to further maximise the benefits of the 
installation 

• Inlets should have flow restrictions installed initially to allow 
system to establish prior to receiving heavy inundation 

 

Water Sensitive 
Urban Design in a 
Saline Environment 
Salinity has been recognised 
as an issue in Bathurst since 
the 1950’s.  Urban salinity is 
prevalent and obvious within 
the city, particularly around 
heritage buildings. 

Where rising damp occurs 
within buildings, salt is 
transported with the water.  
During dry periods the water 
level recedes leaving the salt 
which eats away at brick, 
mortar and render causing 
significant damage to 
buildings without suitable 
damp proof courses. 

With respect to the high 
water table and associated 
salinity issues within Bathurst, 
due consideration needs to be 
given to any WSUD 
installation to ensure that 
additional water is not 
unnecessarily infiltrating into 
the soil profile. 

Evidence of urban salinity causing 
damage to a Bathurst building 



 
  

Are Bioretention Systems Cost Restrictive 
A full understanding of the benefits of a bioretention system should be considered before dismissing the technology as 
too difficult or expensive.  Raingardens and bioretention swales provide the following benefits: 

• Capture and slow stormwater flows, putting less pressure on traditional infrastructure with the potential to 
prolong the life of existing pipes 

• Reduce peak stormwater discharge into urban waterways reducing erosive forces acting on already degraded 
natural streams which may reduce the need for future creek restoration works 

• Treat stormwater by removing pollutants such as litter, nitrogen and phosphorous preventing them from 
entering local waterways 

• Can provide attractive landscaping options when installed in the appropriate setting 

Further, where combined with education programs such as water conservation, littering campaigns, salinity awareness 
etc. the benefit to the community exceeds the physical benefits. 

Where biofiltration systems are installed in place of traditional garden beds the initial cost is likely to be greater than 
that of a traditional garden with maintenance costs comparable.  However, a well designed biofiltration system will 
not leach excess water back into the soil profile providing the additional benefit of a localised reduction in urban 
salinity as well as the stormwater benefits. 

Maintenance Costs and System Life 
The basic maintenance issues associated with bioretention systems include the regular removal of litter, general plant 
maintenance as required such as pruning, removal of dead leaves and plant replacement and watering – particularly 
during establishment and inspection following storm events.  While this cost far exceeds that of traditional kerb and 
gutter stormwater systems, the maintenance is no more expensive than any typical urban, public garden. 

Current research is indicating that well designed and constructed bioretention systems will exceed a lifespan of more 
than fifteen years before the replacement of the filter media may be required.  As this is still a relatively new 
technology there is a lot of myth and speculation regarding the filtration media.  Current research from Monash 
University, as well as other sources, suggests that the filter media may greatly exceed this period, particularly when 
larger plants are installed.  Additionally, there is no available evidence to date that filtration media removed from 
biofiltration systems should be treated as contaminated waste, despite the likelihood of dense concentrations of heavy 
metals and other pollutants.  Filtration media should be disposed of away from waterways where pollutants may leach 
from the soil mixture. 

 

 

 

 
WSUD Installation: Montmorency, Victoria 

 
WSUD Installation: Wynward Quarter, Auckland, New Zealand 

Well Designed Biofiltration Installations: Functional and Beautiful 
 



 
  

Following Storm Events 

 

 

 

Every 3 Months 

 

 

 

 

 

 

 

Annually 

 

Proposed Maintenance Schedule for Raingardens 
and Biofiltration Installations 

 

Remove sediment, rubbish, leaves and other debris 
from inlets, garden surface and surrounding areas. 

Check for erosion, gouging and washing out of 
mulch and repair as required. 

 
Remove sediment, rubbish, leaves and other debris 
from inlets, garden surface and surrounding areas. 
Check for erosion, gouging and washing out of 
mulch and repair as required. 
Remove weeds by hand pulling – do not use 
herbicide, pesticide or fertilisers as they will pollute 
stormwater runoff 
Check plants and prune, remove and replace as 
necessary. 
 
Remove sediment, rubbish, leaves and other debris 
from inlets, garden surface and surrounding areas. 
Check for erosion, gouging and washing out of 
mulch and repair as required. 
Remove weeds by hand pulling – do not use 
herbicide, pesticide or fertilisers as they will pollute 
stormwater runoff 
Check plants and prune, remove and replace as 
necessary. 
Flush system to clear built up sediment etc. within 
pipework by flushing overflow point with a hose 
Lightly rake surface to loosen sediment crust if 
present 
Re-mulch as required 



 
  

WSUD Recommendations for the Bathurst Region 
 

Start With Simple Solutions 
Education is a critical step in assisting the public to understand the 
importance of stormwater.  There still exists, among parts of the 
community, a lack of understanding that the water and associated 
pollutants entering the stormwater system is directed to our creeks and 
rivers.  While Council has implemented measures to combat this 
ignorance, further education programs should continue in an effort to 
prevent pollution entering waterways.  By preventing stormwater 
pollution from occurring, less effort and expense is required to treat the 
stormwater. 

Another simple measure to reduce the burden on the stormwater 
network is to encourage residents to install rainwater tanks.  Water 
tanks reduce the amount of flow directed to the stormwater system and 
as a result, when implemented on a large scale, can reduce the velocity 
and volume of water entering creeks and rivers.  Additionally, rainwater 
tanks trap sediment and leaves preventing them from moving into the 
stormwater system.  Education or a small grants program would both be 
appropriate to encourage residents to install tanks. 

Raingardens and Bioretention Swales 
Raingardens and bioretention swales are a high profile and effective 
means of capturing, slowing down and filtering stormwater.  However, 
they are not a cheap or maintenance free option and careful 
consideration should be given as to whether they are the most 
appropriate infrastructure for a particular site.  Areas where raingardens 
or bioretention systems are considered appropriate in Bathurst include: 

• Urban areas where maintenance crews regularly service 
• Planter box type situations at Council facilities 
• Roadside blister gardens 
• Urban street trees in high profile sites where education is also 

important 
• New facility constructions 

In most situations within Bathurst it would be recommended that any 
installation should be a contained, impermeable system and not provide 
discharge into the soil profile. 
As these types of systems have maintenance requirements beyond those 
of traditional stormwater systems, it would be practical and appropriate 
to install such systems in areas where a traditional garden would 
typically exist as without maintenance the systems are destined to fail. 

  

Ready Made Solutions 

 

Rocla – enviss Sentinel – three stage 
WSUD treatment train in a single pit. 

http://www.rocla.com.au/envissSentin
el.php 

 

Rocla – First Defense Vortex Separator 
– removes sediment, floatables and 
associated pollutants from stormwater. 

http://www.rocla.com.au/First-
Defense-Vortex-Separator.php  

 

Ecosol Tree Pit Bio Filter – Prefab 
construction WSUD tree pit. 

http://www.ecosol.com.au/ecosol-
tree-pit-bio-filter/ 

http://www.rocla.com.au/envissSentinel.php
http://www.rocla.com.au/envissSentinel.php


 
  

People Power 
Melbourne Water and associated Councils within the Melbourne area have proven that residents and businesses can 
make a major difference in improving stormwater.  By encouraging and facilitating residents to install raingardens in 
residential areas, a major stormwater filtration and velocity reduction program is happening through a multitude of 
micro scale projects.  

Bathurst Regional Council could successfully mimic this program in order to not only improve stormwater, but to 
minimise localised urban salinity.  Areas to targeted as a priority would be the heritage areas of Bathurst where it is 
known that many houses do not have connections to the stormwater network. 

Council could, through a grants program, target particular areas within Bathurst where stormwater connection issues 
exist, assist home owners in designing and installing such systems, and as a requirement of the funding ensure that the 
outlet of the raingarden – and by extension the property – is connected to the stormwater system by a licensed 
plumber.  A program such as this could attract grant funding from a number of sources which could then be 
distributed through divulged grants. 

Stormwater Treatment Wetlands 
Council has successfully demonstrated the positive effects of stormwater treatment wetlands at Hector Park in West 
Bathurst.  As part of the creek rehabilitation works at Jordan Creek within Hector Park, willow removal was 
completed followed by construction of a detention basin.  Immediately downstream a series of six small, instream 
wetlands were constructed.  This project was completed over 10 years ago and provides evidence of successful 
WSUD within this region.   The water exiting this system consistently returns the best water quality samples from any 
of the Bathurst urban waterways showcasing how effective these types of installations can be. 

Council has engineering plans and a feasibility study completed for the construction of a stormwater treatment 
wetland on the Raglan Creek floodplain, completed as part of the Reviving Raglan Creek project conducted during the 
mid 2000’s.  However, the construction of this project has never proceeded beyond the planning stage despite a 
continued push from the Bathurst Vegetation Management Plan Reference Group to prioritise this project. 

It is considered that the implementation of this Raglan Creek wetland would be a very positive step in changing the 
attitudes of residents in relation to Raglan Creek.  Following the installation of the diversion channel to prevent the 
highway from flooding, there now exists an opportunity to show the creek in a positive light, create habitat for native 
fauna – particularly waterbirds – and to improve the quality of the water in Raglan Creek. 

 

 

Minor Works Can Equal Major Results – Browning Street Reserve 
 

 
Dense sedges & rushes filter water in Jordan Creek 

Following a training course conducted by the Central West Catchment 
Management Authority in 2012, Council installed a series of ‘One 
Rock Dams’ within Jordan Creek, Browning Street Reserve.  The dams 
were constructed in line with the Erosion Control Field Guide developed 
by Craig Sponholtz and Watershed Artisans (formerly Dryland 
Solutions). 
What was previously a weed infested creek now supports densely 
planted sedges and rushes that slow down and remove pollutants from 
the stormwater that enters this creek system. 
As the final reach of creek prior to being piped, this provides a basic 
and important water sensitive urban design outcome before water is 
piped to the Macquarie River. 
 

http://www.watershedartisans.com/Erosion_Control_Field_Guide.pdf 



 
 

 

Managing Future WSUD Projects 
Research, Plan and Review 
There exists an abundance of information which is readily available in relation to Water Sensitive Urban Design 
projects.  By using proven techniques and methods in conjunction with local learnings as outlined within this case 
study, avoiding potential problems with design and implementation should be simple.  Once a plan is designed it 
should be thoroughly reviewed, then discussed with staff or contractors who will complete construction to identify 
any issues. 

Implement a Communications Plan 
Even though this may seem exorbitant for a relatively minor project, producing and implementing a thorough 
communications plan can ensure that the right people are kept up to date, informed, engaged or advised as 
appropriate.  A communications plan is also great to assist with public education and choosing the why, how and how 
often the public education should occur. 

Nominate a Single Project Manager 
Having multiple parties involved in a project is a great way to incorporate fresh thinking, utilise relevant experience 
and troubleshoot potential issues.  However, without nominating a single project manager the project can fall down 
due to a lack of accountability. 

Conduct a Thorough Risk Assessment 
During the project planning stage a thorough risk assessment should be conducted.  This should incorporate safety 
issues as well as a project related risk assessment to identify potential issues that may arise, as well as solutions or 
alternatives.  This can be the difference between issues arising and being dealt with and a project becoming completely 
derailed. 

Produce a Project Schedule and Monitor to Remain On Track 
An important part of project planning is the implementation of a project schedule which can be in the form of a Gantt 
Chart or similar.  This will allow the project manager to check each stage of the project is on track.  It is important to 
consistently monitor the project throughout its implementation to make sure that it is proceeding to plan as well as 
to identify any issues that may be arising. 

 

 

Project Review 
A project is not complete until a thorough project review has been completed.  Not all projects will require a document 
such as this to be completed as part of the review process, but given that the installation of the raingardens at the 
Adventure Playground was a pilot project there was much to learn.  As projects such as this become more mainstream 
the review process may be as simple as a brief meeting with the key stakeholders to identify where the project succeeded 
and where any improvements could be made if repeated.  It is anticipated that this case study will assist in the 
management of future WSUD projects in the Bathurst Region and across the Central West. 

While it is clear that this project has not been an immediate success in terms of the on-ground implementation, it has 
proven to be a great success in terms of learning outcomes.  Fortunately the issues that have arisen are largely able to be 
remedied which will see the Bathurst Adventure Playground Raingardens both functional and attractive. 

 


