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1.1 Forward

This report outlines the aspiration to 
naturalise the most northern concrete 
section of the Moonee Ponds Creek.

The preparation of this naturalisation 
concept has engaged with stakeholders and 
the community for input and endorsement. 
It includes a business case to assist in the 
pursuit of funding for future implementation.

 Project Area 

MORELAND CITY 
COUNCIL

MOONEE VALLEY 
CITY COUNCIL

CITY OF 
MELBOURNE

CITY OF HUME

CITY OF 
MARIBYRNONG

CITY OF 
BRIMBANK

Legend

Naturalised creek sections

Concrete channel creek sections

Off-line	Catchment	Area	

Council boundary
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1.2 The Site

The creek corridor plays an 
important role in supporting the local 
community. It will not only provide 
storm water management roles but 
provide active transport connections 
and social and recreational uses 
connecting parks and reserves.

Legend

1. Strathmore North Primary School

2. Oak Park Reserve 

3. Oak	Park	Sports	and	Aquatic	Centre

4. Herbert Reserve 

5. Lebanon Reserve

6. Strathmore Football Club

The	Creek	defines	the	boundary	between	Moreland	City	Council	and	
Moonee	Valley	City	Council	and	is	an	asset	of	Melbourne	Water.	The	
study area incorporates 600m of the most northerly concrete section 
of	 the	Moonee	Ponds	Creek	 (Ethel	 Street	 -	 north	 to	Marks	Street	 -	
south). 

The Creek itself is a concrete trapezoidal. Planting along both sides 
provide some shade, amenity and a buffer between the creek and 
urban	 interface.	 	 Areas	 of	 constrained	 open	 space,	 with	 pocket	
breakout spaces and links to larger recreation reserves provide 
opportunities to manage inundation and enhance the creek corridor.  
The formal share path traverses the western bank and an informal trail 
network on the east bank is particularly popular with dog walkers and 
those seeking a slower pace.

The creek links three reserves, Oak Park, Herbert and Lebanon 
Reserve. Collectively these provide recreational opportunities such as 
sports	fields,	cricket	nets,	play	spaces	and	passive	activation,	as	well	
as ecological value, particularly in Herbert Reserve.

Various community facilities have close relationships with the creek. 
The Strathmore North Primary School backs directly onto the creek 
and sporting hubs are found in Lebanon Reserve and Oak Park 
Reserve.
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Cultural Context
Before	 European	 settlement	 in	 1835,	 Moonee	 Ponds	 Creek	 was	 a	
significant	part	of	 the	areas	rich	and	dynamic	 landscape.	The	Creek	
formed a ‘chain of ponds’ during drier months and swelled into an 
ephemeral creek during heavy rains, supporting a multitude of 
habitats	for	flora	and	fauna.		

The	 Creek	 -	 originally	 refereed	 to	 as	 ‘Moonee	 Moonee’	 by	 the	
Wurundjer	tribe	of	the	Wolwurrung	language	group	-	was	and	still	is	of	
significant	cultural	importance	to	local	Aboriginal	people.	Traditionally	
the creek line was a travel route and it’s fertile lands used as a fresh 
water and food source.

In	 the	 four	 decades	 after	 1940,	 The	Creek’s	 natural	 and	Aboriginal	
importance	 was	 ignored	 and	 its	 modification	 into	 an	 urban	 drain	
commenced. First land sales along the creek study area were made 
in the early 1900’s. Since, the suburban areas of Oak Park and Pascoe 
Vale	 (east)	 and	 Strathmore	 (west)	 have	 developed	 rapidly.	 The	
Creek	 experienced	 major	 realignments,	 channelisation	 and	 bank	
reconfiguration	reconfiguration	under	extensive	works	by	Melbourne	
Metropolitan	 Board	 of	 Works	 (MMBW),	 changing	 it	 from	 a	 natural	
living ecosystem into an urban drainage mono-system that we see 
today.	 In	 the	1970’s	 the	Strathmore	Progress	Association	succeeded	
in halting the extent of concrete channel being constructed in this 
location. 

Now, in 2019, the ‘chain of ponds’ no longer exist - instead a concrete 
channel functions as a hydraulic and transport corridor, disengaged 
from its surrounding communities. This naturalisation plan repositions 
The Creek as a central resource for the community once again, 
weaving hydrological, ecological and social ecosystems back into The 
Creek’s future narrative to once again support a healthy community. 

The site now provides a symbolic setting for change, to remove the 
concrete channel and provide a revitalised creek setting.

Planning Context
The surrounding area is covered by a number of overlays including, 
the	Moonee	Ponds	Creek	Environmental	Significance	Overlay,	Erosion	
Management	Overlay	 and	 Special	 Building	Overlay.	 These	 overlays	
should guide recommended options.

There is a preference to retain, where feasible, any excavated material 
on site with the in-situ treatment of any soil. Soil containing asbestos 
fragments	has	been	discovered	during	the	Herbert	St	WSUD	works.	A	
CHMP	assessment	of	the	Herbert	St	site	in	2015	noted	that	the	area	
is	a	highly	modified	constructed	landscape	in	an	urban	setting.	A	due	
diligence	heritage	assessment	will	be	required	as	part	of	progressing	
the design beyond concept.

Strategic drivers 
Document Summary Strategic target Project 

alignment

Chain of Ponds 

Plan

This	plan	re-imagines	the	Moonee	Ponds	Creek	as	a	healthy,	vibrant	

destination which supports native plants and animals, provides green 

space	for	leisure	and	recreation	and	helps	prevent	flooding.

Social: Linear Park  

Develop a vibrant and well-connected linear park that supports a 

happy, active and healthy community within a rapidly growing city.

Contribution to 

strategic target

Chain of Ponds 

Collaboration 

Prospectus

This	project	is	identified	as	#3	in	the	CoP	prospectus	developed	in	

2018. 

Deliver	project	#3	–	Brosnan	Crescent	naturalisation	study Directly deliver 

commitments

Melbourne	

Water	‘Re-

imagining Your 

Creek program’

The	objective	of	the	naturalisation	program	is	to	explore	how	

existing	concrete	channel/piped	assets	(where	there	are	few	

community values or community may be actively excluded for safety 

reasons),	can	be	improved,	to	enable	enjoyment	and	use	by	all	

members of the community.

Melbourne	Water	has	a	target	to	naturalise	five	kilometres	of	

waterways	across	the	Port	Phillip	and	Westernport	region	by	2021.

Contribution to 

strategic target

Melbourne	

Water	Healthy	

Waterways	

Strategy 2018

The	strategy	sets	the	direction	for	managing	waterways	(including	

wetlands	and	estuaries)	in	the	Port	Phillip	and	Westernport	Region	

Moonee	Ponds	Creek	sub-catchment:	Increase	access	to	and	along	

waterways	by	filling	gaps	and	improving	connections,	Establish	a	

continuous riparian vegetated buffer along priority reaches.

Contribution to 

strategic target

Melbourne	

Water	Flood	

Management	

Strategy 2015

The	strategy	sets	out	a	vision	for	flood	management	across	Port	

Phillip	and	Westernport,	and	creates	a	framework	to	help	guide	the	

work of the organisations who participate in preventing or managing 

flood	risks

Manage	flood	risk	to	get	the	best	social,	environmental	and	

economic outcomes

Demonstrate 

compliance

DELWP	IWM	

Strategic 

Directions 

Statement	–	

Maribyrnong	

River Catchment

Aims	to	help	the	government,	the	water	sector	and	the	community	

work together to better plan, manage and deliver water in Victoria’s 

towns and cities. It complements and feeds into existing water and 

land planning processes, and encourages collaboration where it will 

be	beneficial	and	links	between	water	planning	and	other	planning	

processes that contribute to improving Victoria’s resilience and 

liveability.

Developing	the	Moonee	Ponds	Creek	naturalisation	study	is	

identified	as	a	short	term	action	in	the	SDS

Directly deliver 

commitments

Moonee	Valley	

Open Space 

Strategy 2009

Guides	the	future	design,	quantity,	and	management	of	public	open	

spaces	in	Moonee	Valley.	

Retain and enhance the natural values found in open space, 

especially along the waterways and in nature conservation reserves. 

Improve	the	linear	open	space	along	waterways	in	Moonee	Valley.	

Seek additional open space along the waterways as future. Establish 

interconnected networks of biodiverse green spaces, waterway 

corridors, streetscapes and private gardens

Contribution to 

strategic target

Moonee	Valley	

2040

The	MV2040	Strategy	is	Moonee	Valley	Councils	‘umbrella’	strategy	

which will guide all future work through action plans which deliver on 

five	themes:		Fair,	thriving,	connected,	green	and	beautiful.

Various targets including: Provide a truly connected walking and 

cycling network. Create diverse and connected landscapes. Enhance 

our ecological values. Support our community to connect with 

nature.

Contribution to 

strategic target

Moreland	Open	

Space Strategy 

2011-2021

Sets a cohesive direction for the future provision, planning, design 

and management of publicly owned open space that is set aside for 

leisure,	recreation	and	nature	conservation	purposes	in	Moreland

Providing	parks	close	to	home.	Making	places	for	nature	Developing	

a network of trails  Enhancing participation and use of public open 

space.

Contribution to 

strategic target

1.3 Strategic Context
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   Water Investigation  | 172171 | Chain of Ponds

Chain of Ponds 
The	 Moonee	 Ponds	 Creek	 Plan	 represents	 the	 collaboration	 of	
Moonee	 Valley	 City	 Council,	 Moreland	 City	 Council,	 the	 City	 of	
Melbourne	and	Melbourne	Water.	The	action	plan	is	an	investigation	
into	 what	 Moonee	 Ponds	 Creek	 is	 today	 and	 its	 possible	 future,	
providing	 a	 framework	 for	 change	 and	 influencing	decision	making	
along the corridor. 

Chain of Ponds Toolkit
The	plan	includes	a	‘Toolkit’	which	identifies	34	initiatives		to	improve	
the ecological health of the creek, promote innovative water 
management,	 reduce	 stormwater	 runoff,	 improve	water	 quality	 and	
resolve	flood	risks.	Of	these	tools,	18	are	off-line	(catchment)	initiatives,	
and	16	are	on-line	(creek)	initiatives.

This naturalisation plan has drawn on the Chain of Ponds toolkit to 
form	design	options	that	consider	flood	risks	while	factoring	the	needs	
of	the	local	community	and	environment.	While	this	plan	focuses	only	
on on-line initiatives, it promotes the use of off-line tools within the 
creek catchment.

1. Large Scale Stormwater Harvesting 

2. Local Stormwater Harvesting 

3. Pre	Treatment	Wetlands	(Retention)	

4. Wetlands	(Detention)	

5. Infiltration	Pipes	

6. Catchment	Greening	/	Urban	Forestry	

7. Planning Controls 

8. Freeway	Runoff	Management	

9. Distributed	WSUD	

10. Street Greening 

11. Permeable Road Pavements 

12. Depave 

13. Pollutant Traps

14. Rainwater Tanks

15. Lot Greening

16. Permeable Pavements

17. Green Roofs

18. On Site Detention

19. Weir	&	Pool	Over	Existing	Channel

20. Riffle	Choke	Over	Existing	Channel

21. Riffle	Choke	Point

22. Boulder Channel

23. Vegetated Channel

24. Localised Floodway Terrace

25. Widen	Creek	Channel

26. Pool	&	Riffle

27. Meander	Bench	/	Terrace	(Left	&	Right)

28. Flood Runner

29. Lower	Sports	fields

30. Remove or Relocate Obstructions

31. Embankment Dike / Flood Levees

32. Daylighting and Flood Diversion Pipe

33. Channel Deepening

34. Upstream	Detention
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1.4 Vision

E.05 ON-LINE (CREEK)

CREEK MODIFICATIONS

On-line creek strategies operate within the creek 
corridor itself and involve direct modification to the 
form and function of the creek to achieve water 
quality improvements, manage peak flows and 
improve habitat and biodiversity.  In many cases, these  
modifications respond directly to the community 
concerns expressed over many years for the removal 
of the concrete channel13, and the replacement with 
alternative materials and forms that support the 
natural systems in operation along the creek.

The precise impact of each tool will depend on the 
location along the creek and the size and configuration 
of the intervention. It is recognised that all on-line 
creek modifications will require greater levels of 
maintenance than the existing concrete channel and 
will be constrained in terms of configuration, potential  
location and cost where each tool can be deployed. 
Each proposition will need to be carefully modelled 
and tested in detail to understand the effect of each 
tool, including changes to flood conveyance and 
capacity.

13 Please refer to Creek Stories chapter for a detailed 
description of these concerns.

Tool 20 - Riffle Choke Over Existing Channel

A riffle choke point to control flow, provide greater 
oxygenation of the water, additional protection against 
scour and to improve the visual look of the existing 
concrete channel. Large rocks are laid directly over 
the channel, completely covering the concrete and 
providing a roughened creek surface, while the 
existing sides of the channel are retained.

This tool is similar hydraulically to Tool 19, and will 
result in minor reductions in flood conveyance (due to 
the rougher surface). This tool has been implemented 
in a number of places along the creek in the past 25 
years. Examination of these riffle choke points reveals 
accumulation of sediments in between the rocks 
and some riparian plant colonisation, although plant 
establishment is hampered by the velocity of water 
and limited growing medium. This option is better both 
ecologically and aesthetically than Tool 19.

Melbourne Water have noted that riffle choke points 
will cause sediment and litter deposition requiring  
more frequent maintenance. Consequently, this tool 
should be considered in conjunction with the off-line 
tools noted previously that will help capture sediment 

Tool 19 - Weir & Pool Over Existing Channel

A weir across the creek to create larger standing 
pools of water over the existing concrete channel. 
This is a relatively cheap and easy method with some 
small environmental benefits and significant visual 
improvements, although it can present a barrier to fish 
movement and affect flooding. This tool has already 
been implemented in a number of locations along the 
creek to control the flow of water. Given the limited 
environmental benefits, it is recommended for use 
only when other more effective tools are not available.

and litter prior to entering the creek.

Tool 21 - Riffle Choke Point

A riffle choke point to control flow, provide greater 
oxygenation of the water, additional protection against 
scour, greater habitat and to improve the visual look of 
the creek. A section of the existing concrete channel 
is removed and replaced with large rocks over the 
entire length of channel, providing a roughened 
creek surface, resulting in minor reductions in flood 
conveyance.

The removal of the channel allows the bathymetry and 
width of the creek to be altered, creating some deeper 
pools of water between the rocks, thereby providing 
enhanced habitat opportunities for aquatic species. 
Greater soil depth allows more plant establishment, 
particularly towards the edge of the channel where 
water velocities are less. The removal of the concrete 
channel, re-grading of the embankment (greater width 
and less steep) and the construction of the riffles 
allows for low level creek crossings, improving access 
to the water’s edge and connectivity across the creek.

Tool 22 - Boulder Channel

Demolition of the existing concrete channel (or a 
portion thereof) and replacement with a constructed 
rock boulder channel and wall.  The creek channel 
must be widened to compensate for the reduction 
in the carrying capacity as a result of the roughened 
surface.   

This detail can implemented in a variety of ways, 
depending on the available space and flow regime.  
The rocks  slow water velocity and catch sediment, 
encouraging plant establishment.
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Tool 23 - Vegetated Channel

Demolition of the existing concrete channel (or a 
portion thereof) and replacement with a vegetated 
embankment and channel.  The creek channel must 
be widened to compensate for the reduction in the 
carrying capacity as a result of the roughened surface.    
Due to the high water velocity and the potential for 
scour, the embankment will require reinforcement 
with jute matting, rip rap and / or a cellular plant 
confinement system to provide additional protection 
for plants.  

Vegetated channels are more effective where the 
creek is less steep and water velocities lower. This 
detail has been used extensively in the lower reaches 
of the creek, where the valley is significantly flatter. 
Management of vegetation remains an ongoing 
issue due to the need to maintain flood capacity. This 
tool should be used in conjunction with other creek 
modifications. There are significant habitat benefits.

Tool 24 - Localised Floodway Terrace

A localised increase in the channel cross section 
in spatially constrained locations, allowing for 
greater flood storage capacity and conveyance. The 
benched flood terrace allows for the partial removal 
of the concrete channel and other modifications, 
including the incorporation of ephemeral wetlands 
to expand habitat along the creek. Depending on the 
embankment slope and available space, retaining 
walls may be necessary. The terrace also allows for 
the construction of a lower pathway closer to the 
water providing the opportunity for greater pedestrian 
interaction with the creek.

Tool 25 - Widen Creek Channel

Widen the creek channel to expand the flood capacity 
of the creek, thereby allowing for the removal of the 
concrete channel. The integration of ephemeral 
wetlands or billabongs into the creek will improve 
water quality in the creek and provide additional 
habitat. This option is only suitable where adjacent 
open space is available to allow widening to occur 
and may require strategic land acquisition in certain 
spatially constrained locations. In principle, the wider 
the channel, the greater the flood capacity and the 
more concrete channel may be removed. This is 
an important option that may help mitigate future 
increases in peak flows brought about by climate 
change.

Tool 26 - Pool & Riffle

Construction of a riffle choke point with deeper pool 
behind providing significant habitat diversity for 
aquatic and riparian species, as well as improved 
water quality. The concrete channel is removed 
and the bathymetry of the creek bottom is altered 
to provide stream bottom heterogeneity (diversity).  
Deeper pools slow water velocity, promoting plant 
establishment and allow sediments and pollution to 
drop out. Rocks and logs alter water movement and 
various combinations of rocks, gravel, sand and silt 
create a mosaic-like stream bottom, providing habitat 
diversity for aquatic species.

The removal of the concrete channel, re-grading of the 
embankment (less steep) and the construction of the 
riffles allows for low level creek crossings, improving 
access to the water’s edge and connectivity across 
the creek. The visual amenity along the creek is 
significantly improved.

This option requires additional width in the creek 
channel which may limit where it can be located along 
the corridor, and is more expensive to implement, 
but offers significant environmental and ecological 
benefits.
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Tool 23 - Vegetated Channel

Demolition of the existing concrete channel (or a 
portion thereof) and replacement with a vegetated 
embankment and channel.  The creek channel must 
be widened to compensate for the reduction in the 
carrying capacity as a result of the roughened surface.    
Due to the high water velocity and the potential for 
scour, the embankment will require reinforcement 
with jute matting, rip rap and / or a cellular plant 
confinement system to provide additional protection 
for plants.  

Vegetated channels are more effective where the 
creek is less steep and water velocities lower. This 
detail has been used extensively in the lower reaches 
of the creek, where the valley is significantly flatter. 
Management of vegetation remains an ongoing 
issue due to the need to maintain flood capacity. This 
tool should be used in conjunction with other creek 
modifications. There are significant habitat benefits.

Tool 24 - Localised Floodway Terrace

A localised increase in the channel cross section 
in spatially constrained locations, allowing for 
greater flood storage capacity and conveyance. The 
benched flood terrace allows for the partial removal 
of the concrete channel and other modifications, 
including the incorporation of ephemeral wetlands 
to expand habitat along the creek. Depending on the 
embankment slope and available space, retaining 
walls may be necessary. The terrace also allows for 
the construction of a lower pathway closer to the 
water providing the opportunity for greater pedestrian 
interaction with the creek.

Tool 25 - Widen Creek Channel

Widen the creek channel to expand the flood capacity 
of the creek, thereby allowing for the removal of the 
concrete channel. The integration of ephemeral 
wetlands or billabongs into the creek will improve 
water quality in the creek and provide additional 
habitat. This option is only suitable where adjacent 
open space is available to allow widening to occur 
and may require strategic land acquisition in certain 
spatially constrained locations. In principle, the wider 
the channel, the greater the flood capacity and the 
more concrete channel may be removed. This is 
an important option that may help mitigate future 
increases in peak flows brought about by climate 
change.

Tool 26 - Pool & Riffle

Construction of a riffle choke point with deeper pool 
behind providing significant habitat diversity for 
aquatic and riparian species, as well as improved 
water quality. The concrete channel is removed 
and the bathymetry of the creek bottom is altered 
to provide stream bottom heterogeneity (diversity).  
Deeper pools slow water velocity, promoting plant 
establishment and allow sediments and pollution to 
drop out. Rocks and logs alter water movement and 
various combinations of rocks, gravel, sand and silt 
create a mosaic-like stream bottom, providing habitat 
diversity for aquatic species.

The removal of the concrete channel, re-grading of the 
embankment (less steep) and the construction of the 
riffles allows for low level creek crossings, improving 
access to the water’s edge and connectivity across 
the creek. The visual amenity along the creek is 
significantly improved.

This option requires additional width in the creek 
channel which may limit where it can be located along 
the corridor, and is more expensive to implement, 
but offers significant environmental and ecological 
benefits.
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Tool 23 - Vegetated Channel

Demolition of the existing concrete channel (or a 
portion thereof) and replacement with a vegetated 
embankment and channel.  The creek channel must 
be widened to compensate for the reduction in the 
carrying capacity as a result of the roughened surface.    
Due to the high water velocity and the potential for 
scour, the embankment will require reinforcement 
with jute matting, rip rap and / or a cellular plant 
confinement system to provide additional protection 
for plants.  

Vegetated channels are more effective where the 
creek is less steep and water velocities lower. This 
detail has been used extensively in the lower reaches 
of the creek, where the valley is significantly flatter. 
Management of vegetation remains an ongoing 
issue due to the need to maintain flood capacity. This 
tool should be used in conjunction with other creek 
modifications. There are significant habitat benefits.

Tool 24 - Localised Floodway Terrace

A localised increase in the channel cross section 
in spatially constrained locations, allowing for 
greater flood storage capacity and conveyance. The 
benched flood terrace allows for the partial removal 
of the concrete channel and other modifications, 
including the incorporation of ephemeral wetlands 
to expand habitat along the creek. Depending on the 
embankment slope and available space, retaining 
walls may be necessary. The terrace also allows for 
the construction of a lower pathway closer to the 
water providing the opportunity for greater pedestrian 
interaction with the creek.

Tool 25 - Widen Creek Channel

Widen the creek channel to expand the flood capacity 
of the creek, thereby allowing for the removal of the 
concrete channel. The integration of ephemeral 
wetlands or billabongs into the creek will improve 
water quality in the creek and provide additional 
habitat. This option is only suitable where adjacent 
open space is available to allow widening to occur 
and may require strategic land acquisition in certain 
spatially constrained locations. In principle, the wider 
the channel, the greater the flood capacity and the 
more concrete channel may be removed. This is 
an important option that may help mitigate future 
increases in peak flows brought about by climate 
change.

Tool 26 - Pool & Riffle

Construction of a riffle choke point with deeper pool 
behind providing significant habitat diversity for 
aquatic and riparian species, as well as improved 
water quality. The concrete channel is removed 
and the bathymetry of the creek bottom is altered 
to provide stream bottom heterogeneity (diversity).  
Deeper pools slow water velocity, promoting plant 
establishment and allow sediments and pollution to 
drop out. Rocks and logs alter water movement and 
various combinations of rocks, gravel, sand and silt 
create a mosaic-like stream bottom, providing habitat 
diversity for aquatic species.

The removal of the concrete channel, re-grading of the 
embankment (less steep) and the construction of the 
riffles allows for low level creek crossings, improving 
access to the water’s edge and connectivity across 
the creek. The visual amenity along the creek is 
significantly improved.

This option requires additional width in the creek 
channel which may limit where it can be located along 
the corridor, and is more expensive to implement, 
but offers significant environmental and ecological 
benefits.
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Principle Themes
Allowing nature to inform design, the naturalisation plan 
capitalises on natural processes—such as re-establishing the 
creeks historic chain of ponds, providing a natural 'relief value' 
for flood water, improving the riparian habitat, and enhancing 
access to the creek. 

Reinvented	as	a	creek	filled	with	life,	both	in	the	channel	and	along	
its	 banks,	 the	 plan	will	 improve	 habitats	 for	 native	 flora	 and	 fauna,	
integration of surround open spaces and recreational facilities, well-
planned paths, and a host of other amenities for residents and visitors. 

These improvements will transform the area while maintaining the 
existing	 level	 of	 flood	 protection.	 Based	 on	 the	 more	 ideal	 creek	
conditions upstream, the vision of the naturalisation plan is to develop, 
enhance,	and	re-establish	stable	creek	habitats,	improve	water	quality,	
and restore in-stream connectivity. 

This	intends	to	be	a	pilot	project	and	will	 incorporate	key	prioritises	
as	identified	by	the	community	from	earlier	conversations	held	as	part	
of	the	Moonee	Ponds	Creek	Plan	‘Chain	of	Ponds’.	For	the	purposes	
of this plan these have been summarised into four principle themes, 
hydrology, movement and access, ecology and social recreation, 
to solicit the ideas and dreams of the community. 

Approach
A	 thematic	 site	 analysis	 was	 undertaken	 using	 the	 four	 principle	
themes. The analysis included information gathered in desktop 
research as well as on-ground observations and further development 
of thinking. These principle themes were used to identify and organise 
site opportunities. 

The	plan	for	this	pilot	project	 is	rooted	in	 implementation.	Concept	
design options were developed to test the feasibility of the site 
opportunities	and	understand	stakeholder	requirements.	The	options	
were informed by the ‘Chain of Ponds’ toolkit to ensure it delivers on 
its strategic vision. 

Each option was coupled with a 3D earthworks model for hydraulic 
modelling in an iterative design process to understand their 
limitations.	Along	with	the	key	stakeholders	the	options	were	tested	
for their hydrological performance, ease of movement and access, 
ecological merit, recreational offering, connection to water and 
nature,	maintenance	requirements,	user	safety,	 implementation	cost	
and	project	value.

Following	testing	of	the	four	options	a	final	concept	was	developed	for	
further community input and informed a business case to support the 
pursuit of funding. The preferred option was a hybrid of two options 
presented at a stakeholder workshop.

The	project	intends	to	demonstrate	implementation	techniques	that	
can	be	 tested,	assessed	overtime	and	subsequently	applied	 further	
downstream. 

HYDROLOGY MOVEMENT 
+ ACCESS ECOLOGY SOCIAL 

RECREATION Principle Themes

Strategic Vision

Concept Design 
Options
(images taken from ‘Chain 
of Ponds’ Moonee Ponds 
Creek Plan)
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• Concrete weir at southern end of study area

• Rock ripple in the natural upper creek

2.1 Constraints + Opportunities

Inundation

• The	1%	AEP	(Annual	Exceedance	
Probability)	flood	inundation	extents	
for	the	Creek	indicate	floods	are	well	
contained within the existing channel.  

• Eight lateral sub-catchments 
discharge into the creek study area 
from	Moreland	City	Council.		

• During	1%	AEP	storms	council’s	
stormwater systems that drain into the 
creek	cause	flooding	in	road	ways	and	
private property. It is not clear whether 
the creek has an indirect role in this 
through	the	influence	of	back	water.

• An	objective	of	the	design	is	to	
avoid any increase in water level in 
the	creek	for	1%	AEP	flows	or	any	
flow	that	may	cause	nuisance.	

• Changes to the waterway levels can 
impact the capacity of the upstream 
council pipes. It is recommended that 
further hydraulic impact assessment 
is carried out at detailed design.

• Increased	frequency	and	intensity	of	
storm events due to climate change 
will see pressure on the creek.

• Many	reaches	of	the	waterway	have	
generous free board. It is tolerable 
to increase water levels in the creek 
where there are no pipes outlets 
and where there is free board.

• Headwalls at existing outlets may 
require	adjustment	to	match	a	new	
channel form. No alterations to the pipe 
size or alignments are proposed.

• Location, capacity and operation of 
GPTs	(Gross	Pollutant	Traps)	will	need	to	
be factored into naturalisation plans.

Hydrology

Note: 1% AEP inundation not available from Moonee Valley Council Area

Note: council stormwater system not available from Moonee Valley Council Area

1

2

3

4

• Creek transition from natural upper creek to concrete channel

• Stormwater pipe outlet at top and base of creek bank

1%	AEP	Area

Study	Area

Moonee	Ponds	Creek

Stormwater Pipe

Stormwater Outlet 

Moonee	Ponds	Creek

Study	Area
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• Sharepath on western bank of creek

• Southern bridge connecting Herbert Reserve and Lebanon Reserve

• Newly	configured	stepped	access	from	Adelaide	Street

• Northern bridge connecting Strathmore North 
Primary	School	and	Margaret	Street

Cycle + Pedestrian Networks

• The	sharepath	runs	25	km	into	Melbourne	
CBD. The thoroughfare is a popular route 
for cyclists. This trail is relatively narrow often 
posing	a	conflict	between	the	high	and	
slow speed bicycle users and pedestrians.

• An	informal	path	on	the	east	bank	
provides for recreational walking. 

• Two footbridges provide crossing 
opportunities, but don’t meet 
current standards and are in need of 
refurbishment or replacement.

• Creek access is provided from 
east-west	adjoining	streets	-	many	
are stepped or informal.

Boundaries + Views

• Open views along the creek provide 
site lines for cyclists and pedestrians. 

• Steep creek banks make access to 
water	level	difficult	to	orientate.

• Property boundaries frame the creek edges.

• Planting create physical boundaries 
between connecting reserve and the creek.

• Viewsheds add to visual 
amenity along the creek.

Movement + Access

Shared Path

Informal	Path(Pedestrain	only)

Moonee	Ponds	Creek

Stairs 

Study	Area

Fence Structure

Thick Vegetation

Study	Area
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• Mature	trees	line	the	edges	of	the	creek	corridor

• Natural vegetation of upper creek

• Recently constructed off line storm water treatment from Herbert Street

• Mature	and	newly	established	bush	planting	along	
the eastern edge of the creek corridor

Habitat

• The concrete channel has manipulated 
the creeks natural function, resulting 
in poor creek habitat health.

• The upstream habitat is noticeably healthier, 
supporting	riparian	and	aquatic	ecologies.

• Herbert Reserve provides some of the 
most ecological rich biodiversity out of the 
three reserves despite contamination.

• Continuing programs of revegetation along 
the Creek, including riparian zones, using 
associations of indigenous plants would 
further enhance the ecology of the Creek 
and strengthen biodiversity and habitat.

• In naturalising the creek, the appropriate 
type of rocks and earth formations 
and appropriate placement should 
be used to enhance habitat provision, 
noting	hydrological	requirements.

Ecology
Forest + Vegetation

• Trees populate the length of the creek 
providing shade, amenity and habitat.

• Significant	trees	and	vegetation,	including	
remnant vegetation, should be retained.

• Much	of	the	vegetation	along	the	creek	
has been planted, very little remnant 
vegetation remains.  These areas strengthen 
the habitat corridor and provide a 
buffer between urban development.

• Shrubs, lower storey plants and 
grasses are increasingly being planted 
along the creek, contributing to 
increased biodiversity and habitat.

• Revegetation plant selection should be 
in	keeping	with	the	Moonee	Ponds	Creek	
Corridor Revegetation Guidelines 2000.

5

6

7

8

Trees

Study	Area

Moonee	Ponds	Creek

T

S

M

Study	Area



17

18

19

20

11

Open Space

• The spatial aspect and physical connection 
to	joining	open	space	is	poor.

• Oak Park and Lebanon Reserve 
provide little supporting ecological and 
hydrological value. Integrated off-line water 
management will enable a consolidated 
and structured strategic response to issues.

• Herbert Reserve provides the best 
opportunity to expand the creek 
corridor.	Further	investigation	is	required	
around potential contamination. 

Built Form

• Strathmore North Primary School 
backs directly onto the creek with 
direct	connections	from	Margaret	
Street Bridge. However, the school 
has limited recreation or learning 
opportunities within the creek corridor.

• Lebanon Reserve and Oak Park Reserve 
sporting hubs provide active recreation. 
Oak	Park	Sports	and	Aquatic	Centre	
provides a regional recreational 
facility for the wider community.

• Urban	development	has	been	permitted	
close to creek and property fences are 
prominent along the embankment.  
Opportunities to enhance interfaces through 
setbacks, activated frontages and sensitive 
design will support improved amenity and 
public safety outcomes along the creek.

Social Recreation

• Oak Park stormwater easement

• Concrete maintenance ramp into concrete channel

• Typical	east-west	street	creek	interface	(Main	Street)

• Brosnan Crescent interface

Trees

Study	Area

Moonee	Ponds	Creek

Sports Field 

S

Open Space

Reserve

Playground

Study	Area
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Option 1 - The Light Touch 
Designed as a transitional intervention, ‘the light touch’ cores holes 
into the existing concrete channel to introduce riparian planting. The 
patternation	of	 holes	 are	positioned	 to	divert	 the	water	 flow	 into	 a	
meander, whilst reinterpreting the channel into a piece of land art. 

The intervention aims to harness the natural systems of the creek 
to develop a successional naturalisation of the channel. The creek 
flows,	 create	 a	 build	 up	 of	 sediment,	 encouraging	 further	 riparian	
growth	 to	 slowly	 populate	 the	 channel	 over	 time.	 The	 creek	 flows	
will also displace the concrete material to increase the speed of its 
decomposition without heavy machinery. The acceptance of natures 
inherent processes allow the creek to be free to design its own future.

Analysis

The analysis of this option tests whether any introduction of vegetation 
within	 the	 existing	 concrete	 channel	 can	 be	 tolerated	 (regarding	
impact	 on	 flood	 levels).	 It	 demonstrates	 that	 even	 the	 smallest	
introduction of vegetation will result in increased water levels. This 
increase does not directly impact surrounding assets and property, but 
leads	to	the	question	“does	it	have	an	indirect	impact	on	flooding	in	
council’s	system?”.	This	cannot	be	confirmed	without	complex	storm	
event modelling but in the absence of such analysis, is tolerable in 
short sections where there are no council pipe outlets.

3.1 Concept Options

1

2

Existing share path retained

Successional Naturalisation

Collection of sediment provides 
substrate for further riparian 
revegetation over time.

Existing informal path retained

Existing concrete channel with planted cut outs
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Implementation cost

1 to 5 - low to high
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Existing share path retained section

Existing share path realigned section

Existing informal path retained

Existing concrete channel with planted cut outs

Existing concrete channel side break outs
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Option 2 - Channel Breakouts
Building on ‘the light touch’, Option 2 introduces breakouts into 
the channel wings for further riparian planting opportunities and 
to	 accommodate	 further	water	 volume.	Again,	 this	 intervention	will	
harness the natural systems of the creek to develop a successional 
naturalisation of the channel. 

To	allow	the	breakouts	to	occur	will	require	modification	of	the	earth	
banks and a realignment of the formal sharepath. To ensure the 
significant	 existing	 trees	 are	 not	 impacted	 the	 breakouts	 will	 occur	
where the share path can be realigned without removing trees.

Analysis

The	flooding	objective	for	this	option	was	to	ensure	no	increase	to	the	
1%	AEP	water	level	by	providing	compensatory	earthworks	adjacent	
to planting within the invert of the channel.  The outcome of this 
analysis	was	to	define	an	extent	of	earthworks	required	to	offset	the	
hydraulic impact of increasing roughness within the channel.

Outcomes	 of	 this	 analysis	 indicate	 that	 significant	 earthworks	 is	
required	 to	offset	 the	 impact	of	 any	 vegetation	within	 the	concrete	
channel.

OAK
	PAR

K	RE
SER

VE

5

Hydrological performance

Ease of movement and access

Ecological merit

Social recreational offering

Connection to water and nature

Maintenance	requirements

User	safety	

Implementation cost

1 to 5 - low to high

Successional Naturalisation

Collection of sediment provides 
substrate for further riparian 
revegetation over time.
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Existing share path realigned section

Existing share path bridging section

Existing informal path reinstated at a lower level

Existing informal path bridging section

Proposed blue-green creek corridor
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Option 3 - Replicate Upper Creek
Taking precedent from the naturalised upper creek this option aims 
to establish a continuation of existing creek ecologies. Removing the 
concrete channel and establishing riparian planting would increase 
surface	 roughage	 and	 see	 a	 subsequent	 decrease	 in	 flow	 capacity	
and increase in water levels during storm events. To mitigate this 
earthworks	 to	 increase	 the	 conveyance	 area	 (cross-section)	 will	 be	
undertaken. This will tend to widen he base of the creek and steepen 
the	 adjacent	 edges	 that	 are	 currently	 above	 the	 concrete.	 This	will	
also involve;

• lowering the informal path

• relocating the formal sharepath

• creating bridging moments in both paths 
to	allow	water	levels	to	fluctuate

• three substantial ponds. The second of these involves 
excavating an area known to contain contamination. 

Analysis

In addition to providing compensatory earthworks, this option seeks to 
provide	significant	natural	amenity.		This	option	resulted	in	excavation	
of approximately 24,000m3 of material to ensure the conveyance of 
the waterway is maintained.

The design retains the existing surface levels near the existing bridge 
abutments.	 A	 hydraulic	 model	 used	 in	 the	 analysis	 of	 this	 design	
shows that this results in a localised increase in water levels.  There 
are no pipe outlets within these areas and the resulting Q100 water 
surface	 is	 still	 well	 below	 adjacent	 property	 levels.	 	 It	 is	 therefore	
unlikely to result in an adverse impact however further modelling is 
recommended as the design progresses into detail. 
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Existing share path aligned with Brosnan Crescent

Stormwater pipes managing urban excess

Existing informal path reinstated at a lower level

Existing informal path bridging section

Proposed blue-green chain of ponds
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Option 4 - Ponds and Pipes
Bringing together hard and soft engineering aimed to create an 
option that supports a ‘chain of ponds’ with best possible in-stream 
ecology and capacity for the public to experience this. The concrete 
channel is removed and replaced with stormwater pipes that manage 
the	 frequently	 occurring	 urban	 water	 excess.	 These	 flows	 have	 a	
detrimental impact on stream ecology and separating them into the 
pipe will help to support a more diverse ecology. Only a select and 
defined	flow	from	local	council’s	storm	water	pipes	are	directed	into	
the	creek	floor	to	support	the	pond	ecologies.

The interventions in Option 3 are again implemented in Option 4 
however to create additional volume the formal sharepath is integrated 
into Brosnan Crescent. This gives space for further ecologies and 
informal tracks on both sides of the creek.

Analysis

The	proposed	underground	pipes	 (6x1200mm	diameter	RCP),	were	
chosen	 based	 on	 the	 capacity	 of	 pipes	 flowing	 full	 being	 roughly	
equal	to	the	1	year	ARI	flow	of	24m3/s.

The	 high	 cost	 of	 these	 pipes	 needs	 to	 be	 justified	 by	 significant	
ecological	 benefit.	 This	 option	 uses	 every	 opportunity	 afforded	 by	
the land available and does not use cost as constraint, however, the 
flow	 frequencies	and	velocities	would	 still	be	higher	 than	 in	natural	
conditions	and	 the	 resulting	equality	of	 the	creek	ecosystem	would	
be uncertain.

THOR STREET

BR
OS

NA
N	
CR
ES
CE
NT

OAK
	PAR

K	RE
SER

VE

Hydrological performance

Ease of movement and access

Ecological merit

Social recreational offering

Connection to water and nature

Maintenance	requirements

User	safety	

Implementation cost

1 to 5 - low to high

Proposed informal track5

5

6



16 Moonee Ponds Creek  |  Naturalisation Plan  |  February 2020

Site	 opportunities	 have	 been	 identified	 and	 framed	 under	 the	 four	
principle	themes	defined	previously.	Corresponding	to	these	themes,	
four concept design options were developed to explore opportunities 
and interventions to varying levels to achieve the strategic vision 
of	 the	 Moonee	 Ponds	 Creek	 Plan.	 These	 concept	 options	 were	
interrogated with stakeholders to create a concept representing a 
shared understanding of its future implementation. The opportunities 
guided the design process, future actions and fundamentally tested 
its success. These are listed in the following pages. 

TOOLKIT 1 2 3 4
THE LIGHT TOUCH CHANNEL BREAKOUTS REPLICATE UPPER CREEK PONDS AND PIPES

Concrete Channel Concrete channel retained with planted 
cut out sections to the base.

Riffle	plates	control	flows,	providing	
greater oxygenation of the water, 
additional protection against scour and 
to improve the visual look of the existing 
concrete channel. 

The existing sides of the channel are 
retained as is.

Concrete channel retained with planted 
cut out sections to the base.

Partial removal of the concrete channel, 
including the incorporation of ephemeral 
wetlands.

Demolition of the existing concrete 
channel and replacement with a 
vegetated embankment and channel.  

The concrete channel is demolished  
and the creek bottom is altered  
to provide stream diversity.  

Stormwater Flows A	naturally	roughened	creek	base	results	
in	minor	reductions	in	flood	conveyance.

A	localised	increase	in	the	channel	
cross	section,	allowing	for	greater	flood	
storage capacity. 

The creek channel is widened to 
compensate for the reduction in the 
carrying capacity as a result of the 
roughened surface.    

Urban	excess	flows	move	along	the	
vegetated channel.

The creek channel is widened to 
compensate for the reduction in the 
carrying capacity as a result of the 
roughened surface.    

Underground	stormwater	pipes	convey	
the	main	urban	excess	flows	so	that	a	
more	natural	frequent	flow	pattern	could	
be experienced in the vegetated channel 
above.

Ponds No ponds No ponds Deeper ponds slow water velocity, 
promoting plant establishment and allow 
sediments and pollution to drop out. 

Shallower ponds maintain a more 
consistent water level supporting the 
establishment of more specialized 
habitats. 

E.05 ON-LINE (CREEK)

CREEK MODIFICATIONS

On-line creek strategies operate within the creek 
corridor itself and involve direct modification to the 
form and function of the creek to achieve water 
quality improvements, manage peak flows and 
improve habitat and biodiversity.  In many cases, these  
modifications respond directly to the community 
concerns expressed over many years for the removal 
of the concrete channel13, and the replacement with 
alternative materials and forms that support the 
natural systems in operation along the creek.

The precise impact of each tool will depend on the 
location along the creek and the size and configuration 
of the intervention. It is recognised that all on-line 
creek modifications will require greater levels of 
maintenance than the existing concrete channel and 
will be constrained in terms of configuration, potential  
location and cost where each tool can be deployed. 
Each proposition will need to be carefully modelled 
and tested in detail to understand the effect of each 
tool, including changes to flood conveyance and 
capacity.

13 Please refer to Creek Stories chapter for a detailed 
description of these concerns.

Tool 20 - Riffle Choke Over Existing Channel

A riffle choke point to control flow, provide greater 
oxygenation of the water, additional protection against 
scour and to improve the visual look of the existing 
concrete channel. Large rocks are laid directly over 
the channel, completely covering the concrete and 
providing a roughened creek surface, while the 
existing sides of the channel are retained.

This tool is similar hydraulically to Tool 19, and will 
result in minor reductions in flood conveyance (due to 
the rougher surface). This tool has been implemented 
in a number of places along the creek in the past 25 
years. Examination of these riffle choke points reveals 
accumulation of sediments in between the rocks 
and some riparian plant colonisation, although plant 
establishment is hampered by the velocity of water 
and limited growing medium. This option is better both 
ecologically and aesthetically than Tool 19.

Melbourne Water have noted that riffle choke points 
will cause sediment and litter deposition requiring  
more frequent maintenance. Consequently, this tool 
should be considered in conjunction with the off-line 
tools noted previously that will help capture sediment 

Tool 19 - Weir & Pool Over Existing Channel

A weir across the creek to create larger standing 
pools of water over the existing concrete channel. 
This is a relatively cheap and easy method with some 
small environmental benefits and significant visual 
improvements, although it can present a barrier to fish 
movement and affect flooding. This tool has already 
been implemented in a number of locations along the 
creek to control the flow of water. Given the limited 
environmental benefits, it is recommended for use 
only when other more effective tools are not available.

and litter prior to entering the creek.

Tool 21 - Riffle Choke Point

A riffle choke point to control flow, provide greater 
oxygenation of the water, additional protection against 
scour, greater habitat and to improve the visual look of 
the creek. A section of the existing concrete channel 
is removed and replaced with large rocks over the 
entire length of channel, providing a roughened 
creek surface, resulting in minor reductions in flood 
conveyance.

The removal of the channel allows the bathymetry and 
width of the creek to be altered, creating some deeper 
pools of water between the rocks, thereby providing 
enhanced habitat opportunities for aquatic species. 
Greater soil depth allows more plant establishment, 
particularly towards the edge of the channel where 
water velocities are less. The removal of the concrete 
channel, re-grading of the embankment (greater width 
and less steep) and the construction of the riffles 
allows for low level creek crossings, improving access 
to the water’s edge and connectivity across the creek.

Tool 22 - Boulder Channel

Demolition of the existing concrete channel (or a 
portion thereof) and replacement with a constructed 
rock boulder channel and wall.  The creek channel 
must be widened to compensate for the reduction 
in the carrying capacity as a result of the roughened 
surface.   

This detail can implemented in a variety of ways, 
depending on the available space and flow regime.  
The rocks  slow water velocity and catch sediment, 
encouraging plant establishment.
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On-line Creek Hydrology

Proposed Condition

Existing Condition 

Tool 31 - Embankment Dike / Flood Levees

Artificially raised ground in the form of earthen 
embankment dikes may need to be constructed 
where peak flows cannot be contained within the 
creek channel. An increase in peak flows may be a 
result of climate change or modifications to the creek 
channel which have resulted in changes to the flow 
regime of the creek. Levees have previously been 
used extensively in the low lying southern sections of 
the creek catchment in Kensington, where flood risk 
is high. Flood embankments were first constructed in 
1888 when the railway to Flemington was constructed.

While this tool is not preferable, embankment 
dikes may be deployed in short lengths in local 
circumstances to mitigate flood risk to adjacent 
properties, and should only be used in conjunction 
with other modifications that allow for the removal 
of the concrete lining and improvements to creek 
health and biodiversity.  Reduced public access is to 
be avoided through such measures. Embankment 
dikes can be constructed from fill made available by 
modifications to the creek channel, or gabion walls 
which support planting (to increase habitat for urban 
wildlife). Stormwater inlets may require screw gates to 
prevent flooding within the stormwater pipes.

Tool 30 - Remove or Relocate Obstructions

Remove or relocate unnecessary obstructions to 
flooding that are currently located within the creek, 
such as advertising pylons and signage. There are 
a number of these located in the southern section 
of the creek, adjacent to the freeway. These are 
extremely disrespectful to the creek environment,  
are visual pollution and  contribute to a reduction in 
flood capacity within the channel. Discussions with 
VicRoads as the managing authority should take place 
to ensure these elements are not permitted within 
the creek corridor, or relocated onto other structures 
within the road corridor, taking into consideration the 
visual impact on the surrounding area.

Tool 32 - Daylighting and Flood Diversion Pipe

Daylighting

The daylighting of stormwater pipes can provide a 
viable stormwater treatment option that could be 
integrated with harvesting for reuse. Daylighting 
also increase the community’s awareness of a pre-
existing watercourse that currently remains hidden. 
Site constraints, stormwater flows and the depth of 
these pipes need assessment. Opportunities may 
include the tributaries of the Moonee Ponds, major 
stormwater outlets and existing flooding easements.

Flood diversion pipe

A flood diversion pipe conveys excess flood water 
from the creek channel to adjacent open space, such 
as the Moonee Valley Racecourse, where there is 
sufficient space for flood detention and treatment. This 
option seeks to reconnect the creek with it’s original 
floodplain in circumstances where urban development 
has encroached upon the creek’s floodplain.  Flood 
waters can be treated at the outflow and stored for 
a period of time, prior to release back to the creek.  
Alternatively, excess water can be reused for irrigation.  

Investigation should be undertaken to ascertain the 
viability of this tool and its effectiveness in reducing 
flood risk further downstream. 

Tool 33 - Channel Deepening

Deepen the creek channel to provide greater flood 
capacity.  In most cases, this will not be possible as  
the creek is already deeply incised into the landscape, 
making further deepening both impractical and costly. 
However, this can be considered in locations where 
the creek valley flattens out and there is sufficient 
space to undertake deepening.

While this tool is not preferable, channel deepening 
may be considered in short lengths in local 
circumstances when used in conjunction with 
other modifications that allow for the removal of the 
concrete lining and improvements to creek health and 
biodiversity.

Recent investigations undertaken by Melbourne Water 
in the Arden Macauley precinct have identified this as 
an option in the lower portions of the creek where the 
land is significantly flatter and costs of deepening not 
as great, but only in areas above tidal influence.

Tool 34 - Upstream Detention

The Jacana retarding basin has provided effective 
flood protection for the middle and lower portions 
of the creek since its construction in the late 1960’s. 
Melbourne Water has undertaken recent dam safety 
upgrade works at Jacana that indicate the retarding 
basin can cater for the 1:100 ARI flood event and that 
there is no future requirement to provide increased 
flood storage capacity.

It is important to note that the implementation of 
channel modification options along the creek below 
Jacana noted in this investigation assume that all 
upstream peak storm flows will continue to be 
managed effectively by the Jacana retarding basin (as 
confirmed by Melbourne Water) and that only storm 
water runoff from the catchment below Jacana need 
be considered in the assessment of these options.

However, it is also noted that climate change may 
alter the frequency and severity of flood events and 
that additional upstream detention may be required 
to accommodate an increase in peak flows brought 
about by climate change, and a likely increase in storm 
frequency and rainfall intensity.
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Proposed Condition - 

1:20 Flood

Proposed  Condition - 
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Proposed Condition - 

Normal Water Level

Existing Condition - 

1:20 Flood

Proposed Lowered Condition - 

1:20 Flood

Existing Condition - 

Normal Water Level

Proposed Lowered Condition - 

Normal Water Level

Tool 27 - Meander Bench / Terrace (Left & Right)
A benched terrace with a billabong or wetland 
located on the inside bend where water velocities 
are lower and scour less problematic, allowing 
for plant establishment.  The meander bench 
removes straight sections of concrete lined or 
earthen creek channel (which causes faster 
flowing water and scour) and re-introduces 
meanders into the creek alignment to slow water 
velocity and provide greater habitat diversity.

The meander bench provides greater floodplain 
capacity, allowing for creek modifications 
locally and downstream. It offers significant 
environmental and aesthetic benefits, although 
sufficient space in the creek corridor is required 
for implementation.

Tool 28  - Flood Runner

A high flow diversion path that connects across a 
peninsula, joining two sections of the creek by a 
shorter more direct route, allowing more efficient 
conveyance of flood waters. It operates in high 
flow or flood situations, alleviating bottlenecks and 
helping to mitigate upstream floods. Downstream 
effects need to be carefully analysed to ensure flood 
risk is not increased. The spatial constraints within 
the creek corridor make the implementation of this 
option difficult along sections of the creek below Bell 
Street. Potential sites include, for example, the former 
watercourse at Herbert Street.

Tool 29 - Lower Sports fields

Lower sports fields and ovals located adjacent to the 
creek to sit within the 1:100 year flood zone, thereby 
reclaiming the floodplain and expanding flood storage 
capacity.  This may allow for downstream channel 
modifications including the removal of sections of 
concrete lining. This acknowledges that over time 
large areas of the creek floodplain have been lost 
to land development, including the construction of 
sports ovals, substantially reducing flood storage 
capacity.

In principle, the lower the field, the greater the flood 
capacity and the more scope for channel modification. 
Conversely, the lower the field, the more frequently 
it will flood and the greater disruption to sports 
activities.   Lowering sports fields to the 1:20 flood 
zone may represent a suitable trade off between 
inconvenience and capacity. These compromises 
clearly illustrate the competing objectives and 
demands common along the creek.

There is potential that lowering sportsfields will lessen 
the impact of flood waters downstream, a current 
constraint in the State Government’s Arden Macaulay 
precinct in the City of Melbourne

Cut off meanders can potentially play an impor-
tant role in trapping sediment and litter as well 
as supporting habitat. 

Potential sites for restoring cut off meanders 
include Herbert Street, Esslement Reserve, the 
Five Mile Creek confluence and at each of main 
tributaries, such as Melville Creek and West-
breen Creek. The Trin Warren Tam-boore Wet-
lands model could be utilised for these areas. 
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TOOLKIT 1 2 3 4
THE LIGHT TOUCH CHANNEL BREAKOUTS REPLICATE UPPER CREEK PONDS AND PIPES

Share User Path
3500mm

Share user path retained on western 
bank.

A	redesign	at	the	Odin	Street	and	
Brosnan	Crescent	junction	provides	
improved access to the Strathmore 
North Primary School.

Majority	of	the	share	user	path	retained	
on the western bank.

Realigned to deviate around localised 
increase in the channel cross section. 

Shared	user	path	reconfigured	on	
western bank to bridge over the 
proposed increases in the channel cross 
section. 

A	handle	rail	will	be	required	on	the	
creek side of the path.

A	redesign	at	the	Odin	Street	and	
Brosnan	Crescent	junction	provides	
improved access to the Strathmore 
North Primary School.

The path offers direct connection to 
Lebanon Reserve.

Brosnan	Crescent	is	reconfigured	
to provide a 4.75-5.5m bidirectional 
vehicle travel lane providing room for an 
integrated shared user path.

A	redesign	at	the	Odin	Street	and	
Brosnan	Crescent	junction	provides	
improved access to the Strathmore 
North Primary School.

The path offers direct connection to 
Lebanon Reserve.

Trail
1500mm

Trail retained on eastern bank. Trail retained on eastern bank.

Realigned to deviate around localised 
increase in the channel cross section. 

Trail	reconfigured	on	eastern	bank	to	
bridge over the proposed increases in 
the channel cross section. 

Trail	is	lowered	to	a	1:5	flood	level	to	
provide maintenance access and better 
connection with the creek stream.

Trail	reconfigured	on	eastern	bank	to	
bridge over the proposed increases in 
the channel cross section. 

Trail	is	lowered	to	a	1:5	flood	level	to	
provide maintenance access and better 
connection with the creek stream.

Track
750mm

No tracks No tracks Tracks provided in Herbert Reserve. Tracks provided in Herbert Reserve and 
on the western banks of the creek. 

Tracks contain steep sections and 
informal steps, particularly where the 
track accesses the creek.

Path Bridges Path bridges retained Margaret	Street/Odin	Street	path	bridge	
retained

Herbert Reserve/Lebanon Reserve path 
bridge	relocated	to	align	with	Adelaide	
Street.

Margaret	Street/Odin	Street	path	bridge	
replaced.

Herbert Reserve/Lebanon Reserve path 
bridge	relocated	to	align	with	Adelaide	
Street.

Margaret	Street/Odin	Street	path	bridge	
replaced.

Herbert Reserve/Lebanon Reserve path 
bridge	relocated	to	align	with	Adelaide	
Street.

Low Level Water 
Crossings

No low level water crossings No low level water crossings No low level water crossings Low level water crossings allow direct 
access to the water’s edge enhancing  
the creek experience and resolves  
significant	problems	with	limited	
interaction with the water due to the 
steep embankment. The underground 
pipes	accommodate	high	flows	allowing	
low level water crossing to be safer.

Shared User Path
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F.05 PATHWAYS

PATHWAYS

Pathways are the primary organising structure for the 
linear park, allowing continuous access along the 
entire creek corridor and connecting a wide variety 
of different activities. The path network is crucial in 
linking elements along the linear park and providing 
neighbourhood connectivity.

Because the pathways exist along the entirety of 
the linear park, they provide boundaries between 
different activities, materials and plantings. The use of 
pathways as buffers between different mosaic types 
is an important management tool, allowing clear 
boundaries between areas with different maintenance 
and regimes of care.

 What the Community Asked For

The community has consistently requested 
improvements to the path network along the creek, in 
particularly resolution of existing conflicts along the 
path, as well as an expanded range of path types and 
options.

Types of Pathways

There are three path types proposed along the linear 
park; the shared user path, trails and tracks. Each path 
type offers a different range of experiences and uses, 
and where they are deployed along the linear park will 
depend on each location, the available space and the 
types of adjacent activities.

COMPONENT 03 - SHARED USER PATH

This is the main path of travel which forms a central 
spine along the entire length of the linear park. This 
path offers the most direct route along the linear park, 
and is connected to major park entry points. Due 
to the litany of problems with the existing pathway, 
consideration should be given to reconstructing the 
entire shared user path along the length of the park.

Purpose

This pathway caters for higher volumes of traffic and 
is shared between pedestrians, cyclists and other 
users.  The pathway primarily caters for slower speed 
recreational use, as well as commuter use and is 
designated a Strategic Cycling Corridor.  Speeds along 
the path should be lower (<20 kph), with higher speed 
activities accommodated on adjacent roadways (for 
example, high speed commuter access).

Geometry & Design

The pathway is divided into two opposing lanes of 
traffic separated by a line marking. Due to the spatial 
constraints in many locations along the linear park, a 
segregated path system (which separates pedestrians 
and cyclists) is not feasible.

Where possible, the shared user path is located out of 
the flood zone to maintain function during peak flows.  
Generally because it is a higher use activity, the path 
should be aligned further away from the creek to avoid 
disturbance to sensitive habitat zones and plantings, 
and to minimise the need for barriers and balustrades 
(which are currently required where there are adjacent 
steep embankments to the creek channel).

Where possible, the alignment of the path should 
allow clear, unobstructed sight lines and avoid sharp 
bends. Because this path needs to cater for the widest 
variety of user, it should be designed in accordance 
the principles of universal access and in accordance 
with Australian standards.01

01 Compliant with AS1428

Shared User Path Width

The shared user pathway should be constructed to 
a typical width of 3.5 meters (1.75 meter lane ways) 
with an unobstructed clear zone of 1 metre on either 
side of the path. This creates a typical 5.50 meter 
wide shared path corridor and provides an acceptable 
balance between the provision of sufficient space for a 
range of activities to coexist safely versus the need for 
a spatially efficient path footprint where there is limited 
width along the creek corridor. 

In some locations along the creek where there is 
limited space, the shared user path may need to be 
elevated to achieve the appropriate width.

Pathway Construction

The shared user pathway should be constructed 
from a practical and durable material, such as in situ 
concrete.  This material should be used along the 
entire length of the path to provide visual continuity 
along the linear park.

Consideration should be given to the colour and 
texture of the pathway, in particular to lighter colours 
with higher reflection (albedo) coefficients, thereby 
minimising heat gain and contributing less to the 
urban heat island effect.

The planting of shade trees adjacent to the pathway 
(and outside the clear zone)can also help reduce heat 
gain, as well as provide amenity for users.

COMPONENT 04 - TRAIL

These are secondary paths that cater for a range 
of activities including walking and jogging, and are 
connected to and accessed from the shared user 
pathway. Generally trails allow pedestrian access 
to areas within the linear park and along the creek 
with particular qualities and experiences and may 
incorporate frequent rest stops and viewing areas.

Speeds along trails are significantly slower. Often 
trails may be located on one side of the creek and 
connected to the shared user path on the opposite 
side by bridges. When combined with the shared user 
path, trails can form segments of loops and circuits. 

Trails are designed by ease of access in mind, 
however, these paths less formal and may not comply 
with accessibility standards due to the existing 
topography of the creek.

Trail Width

Trails should be constructed to a typical width of 1.5 
meters.

Trail Construction

Trails should be constructed from a practical and 
durable material, such as compacted gravel or granitic 
sand.  

COMPONENT 05 - TRACK

These are informal tertiary paths accessed from the 
trails and provide access to locations along the linear 
park and to the creek itself. Tracks are often not direct 
and may be one way (cul de sac). Tracks are intended 
for pedestrians only, or for maintenance access.

Tracks may contain steep sections and / or informal 
steps, particularly where the track accesses the creek 
itself. Consequently, tracks generally are not compliant 
with current accessibility standards.

Track Width

Tracks should be constructed to a typical width of 0.75 
meters.

Track Construction

Tracks are typically constructed from compacted earth 
or armoured with gravel, particularly when located 
within the floodplain of the creek.
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F.05 PATHWAYS

PATHWAYS

Pathways are the primary organising structure for the 
linear park, allowing continuous access along the 
entire creek corridor and connecting a wide variety 
of different activities. The path network is crucial in 
linking elements along the linear park and providing 
neighbourhood connectivity.

Because the pathways exist along the entirety of 
the linear park, they provide boundaries between 
different activities, materials and plantings. The use of 
pathways as buffers between different mosaic types 
is an important management tool, allowing clear 
boundaries between areas with different maintenance 
and regimes of care.

 What the Community Asked For

The community has consistently requested 
improvements to the path network along the creek, in 
particularly resolution of existing conflicts along the 
path, as well as an expanded range of path types and 
options.

Types of Pathways

There are three path types proposed along the linear 
park; the shared user path, trails and tracks. Each path 
type offers a different range of experiences and uses, 
and where they are deployed along the linear park will 
depend on each location, the available space and the 
types of adjacent activities.

COMPONENT 03 - SHARED USER PATH

This is the main path of travel which forms a central 
spine along the entire length of the linear park. This 
path offers the most direct route along the linear park, 
and is connected to major park entry points. Due 
to the litany of problems with the existing pathway, 
consideration should be given to reconstructing the 
entire shared user path along the length of the park.

Purpose

This pathway caters for higher volumes of traffic and 
is shared between pedestrians, cyclists and other 
users.  The pathway primarily caters for slower speed 
recreational use, as well as commuter use and is 
designated a Strategic Cycling Corridor.  Speeds along 
the path should be lower (<20 kph), with higher speed 
activities accommodated on adjacent roadways (for 
example, high speed commuter access).

Geometry & Design

The pathway is divided into two opposing lanes of 
traffic separated by a line marking. Due to the spatial 
constraints in many locations along the linear park, a 
segregated path system (which separates pedestrians 
and cyclists) is not feasible.

Where possible, the shared user path is located out of 
the flood zone to maintain function during peak flows.  
Generally because it is a higher use activity, the path 
should be aligned further away from the creek to avoid 
disturbance to sensitive habitat zones and plantings, 
and to minimise the need for barriers and balustrades 
(which are currently required where there are adjacent 
steep embankments to the creek channel).

Where possible, the alignment of the path should 
allow clear, unobstructed sight lines and avoid sharp 
bends. Because this path needs to cater for the widest 
variety of user, it should be designed in accordance 
the principles of universal access and in accordance 
with Australian standards.01

01 Compliant with AS1428

Shared User Path Width

The shared user pathway should be constructed to 
a typical width of 3.5 meters (1.75 meter lane ways) 
with an unobstructed clear zone of 1 metre on either 
side of the path. This creates a typical 5.50 meter 
wide shared path corridor and provides an acceptable 
balance between the provision of sufficient space for a 
range of activities to coexist safely versus the need for 
a spatially efficient path footprint where there is limited 
width along the creek corridor. 

In some locations along the creek where there is 
limited space, the shared user path may need to be 
elevated to achieve the appropriate width.

Pathway Construction

The shared user pathway should be constructed 
from a practical and durable material, such as in situ 
concrete.  This material should be used along the 
entire length of the path to provide visual continuity 
along the linear park.

Consideration should be given to the colour and 
texture of the pathway, in particular to lighter colours 
with higher reflection (albedo) coefficients, thereby 
minimising heat gain and contributing less to the 
urban heat island effect.

The planting of shade trees adjacent to the pathway 
(and outside the clear zone)can also help reduce heat 
gain, as well as provide amenity for users.

COMPONENT 04 - TRAIL

These are secondary paths that cater for a range 
of activities including walking and jogging, and are 
connected to and accessed from the shared user 
pathway. Generally trails allow pedestrian access 
to areas within the linear park and along the creek 
with particular qualities and experiences and may 
incorporate frequent rest stops and viewing areas.

Speeds along trails are significantly slower. Often 
trails may be located on one side of the creek and 
connected to the shared user path on the opposite 
side by bridges. When combined with the shared user 
path, trails can form segments of loops and circuits. 

Trails are designed by ease of access in mind, 
however, these paths less formal and may not comply 
with accessibility standards due to the existing 
topography of the creek.

Trail Width

Trails should be constructed to a typical width of 1.5 
meters.

Trail Construction

Trails should be constructed from a practical and 
durable material, such as compacted gravel or granitic 
sand.  

COMPONENT 05 - TRACK

These are informal tertiary paths accessed from the 
trails and provide access to locations along the linear 
park and to the creek itself. Tracks are often not direct 
and may be one way (cul de sac). Tracks are intended 
for pedestrians only, or for maintenance access.

Tracks may contain steep sections and / or informal 
steps, particularly where the track accesses the creek 
itself. Consequently, tracks generally are not compliant 
with current accessibility standards.

Track Width

Tracks should be constructed to a typical width of 0.75 
meters.

Track Construction

Tracks are typically constructed from compacted earth 
or armoured with gravel, particularly when located 
within the floodplain of the creek.
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Movement + Access

Existing freeway underpass at Holbrook Reserve 

- the quality of these spaces are extremely poor

F.06 BRIDGES & UNDERPASSES

PARK CONTINUITY

The shared user path is by and large continuous 
along the entire linear park, avoiding the need 
for pedestrians and cyclists to cross directly over 
roads. This is possible due to numerous bridges and 
underpasses which are extremely important to the 
functionality and experience of the park and creek. 

The location of bridges and underpasses along the 
shared user path help link the different elements of 
the linear park and provide greater neighbourhood 
connectivity.

Loops & Circuits

The location and spacing of bridges and underpasses 
along the shared path also has a significant effect on 
the creation and performance of loops and circuits for 
walking, jogging or riding, which add considerably to 
the usability of the shared user path. Loops typically 
contain pathways on both sides of the creek linked by 
bridges and underpasses, allowing for a continuous 
connection without the need to double back. Optimal 
circuit lengths can vary, but typical lengths are 4 
kilometres for walking and 8 kilometres for jogging. 

Types of Bridges & Underpasses

There are a range of different types of bridges and 
underpasses which contribute to the experience and 
function of the linear park including - 

1. Low level water crossings;

2. Path bridges;

3. Roadway underpass;

4. Wildlife underpass;

5. Vanberg linear bridge;

6. Land bridge;

7. Upgraded road bridges.

COMPONENT 10 - LOW LEVEL WATER CROSSINGS

Low level water crossings allow direct access to 
the creek and water’s edge. The provision of more 
low level water crossings will greatly enhance 
the experience of the park and help resolve a 
significant problem with the existing channel which 
limits interaction with the water due to the steep 
embankment.

Low level water crossings can be designed in 
conjunction with a range of tools identified in the 
Water Investigation.  This includes the reconstruction 
of riffles within the creek channel, where boulders are 
placed directly within the channel to help oxygenate 
the water and provide greater stream habitat diversity. 
The careful placement of boulders can also allow 
greater access to the water, as well as access across 
the creek at strategic locations.

COMPONENT 11 - PATH BRIDGES

Bridges allow access across the creek and should be 
located where access to the linear park is required 
from adjacent neighbourhoods, or where access from 
one neighbourhood to another is required. Bridges are 
crucial for good neighbourhood connectivity and form 
an extremely important component of the linear park.

Bridges should be located at convenient intervals 
along the creek and linked to paths and trails to allow 
the creation of loops and circuits. Typical bridge 
intervals are approximately 800 metres.

Existing Bridges

Many existing bridges along the creek are poorly 
designed, lack integration into the path network 
and are noncompliant to current access standards. 
Consideration should be given to upgrading and/
or replacing these bridges over time, including the 
Montague Street boardwalk. An audit of all existing 
bridges should be undertaken.

New Bridges

There are a number of locations where additional 
bridges should be constructed to improve the 
functionality of the linear park. This includes a bridge 
over the creek at Debney’s Park that will allow direct 
access to the Capital City Trail, thereby avoiding the 
Mount Alexander Road bridge.

COMPONENT 12 - ROADWAY UNDERPASS

Numerous road and freeway underpasses represent 
one of the most problematic experiences along the 
linear park. The quality of these spaces is extremely 
poor and are detrimental to the overall experience and 
function of the linear park. 

In all cases, this infrastructure has not been 
designed for people (or animals); the underpasses 
are noisy, dark, dirty and dehumanising and greatly 
disrupt the experience of the linear park. Due to 
height restrictions, these spaces are more regularly 
inundated, preventing access along the path during 
peak flows. Significant improvements and upgrades 
are required to resolve these components.

Underpass Upgrades

Upgrading these spaces is difficult due to the 
constraints of building within the flood zone and the 
need to avoid loss of capacity and snags, as well 
as constraints to modifying the infrastructure itself, 
including head height limitations. 

Nonetheless, creative options to improve all roadway 
underpasses should be explored, including raising 
the path above the flood zone (where possible), 
painting the underside of the concrete infrastructure, 
interesting pavement materials and patterns, light 
and sound installations, artworks, overhead cladding 
to hide unsightly concrete beams and regular 
maintenance and cleaning. Contributions to solve 
this problem should be sought from the owners and 
managers of this infrastructure, including VicRoads 
and CityLink.
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F.05 PATHWAYS

PATHWAYS

Pathways are the primary organising structure for the 
linear park, allowing continuous access along the 
entire creek corridor and connecting a wide variety 
of different activities. The path network is crucial in 
linking elements along the linear park and providing 
neighbourhood connectivity.

Because the pathways exist along the entirety of 
the linear park, they provide boundaries between 
different activities, materials and plantings. The use of 
pathways as buffers between different mosaic types 
is an important management tool, allowing clear 
boundaries between areas with different maintenance 
and regimes of care.

 What the Community Asked For

The community has consistently requested 
improvements to the path network along the creek, in 
particularly resolution of existing conflicts along the 
path, as well as an expanded range of path types and 
options.

Types of Pathways

There are three path types proposed along the linear 
park; the shared user path, trails and tracks. Each path 
type offers a different range of experiences and uses, 
and where they are deployed along the linear park will 
depend on each location, the available space and the 
types of adjacent activities.

COMPONENT 03 - SHARED USER PATH

This is the main path of travel which forms a central 
spine along the entire length of the linear park. This 
path offers the most direct route along the linear park, 
and is connected to major park entry points. Due 
to the litany of problems with the existing pathway, 
consideration should be given to reconstructing the 
entire shared user path along the length of the park.

Purpose

This pathway caters for higher volumes of traffic and 
is shared between pedestrians, cyclists and other 
users.  The pathway primarily caters for slower speed 
recreational use, as well as commuter use and is 
designated a Strategic Cycling Corridor.  Speeds along 
the path should be lower (<20 kph), with higher speed 
activities accommodated on adjacent roadways (for 
example, high speed commuter access).

Geometry & Design

The pathway is divided into two opposing lanes of 
traffic separated by a line marking. Due to the spatial 
constraints in many locations along the linear park, a 
segregated path system (which separates pedestrians 
and cyclists) is not feasible.

Where possible, the shared user path is located out of 
the flood zone to maintain function during peak flows.  
Generally because it is a higher use activity, the path 
should be aligned further away from the creek to avoid 
disturbance to sensitive habitat zones and plantings, 
and to minimise the need for barriers and balustrades 
(which are currently required where there are adjacent 
steep embankments to the creek channel).

Where possible, the alignment of the path should 
allow clear, unobstructed sight lines and avoid sharp 
bends. Because this path needs to cater for the widest 
variety of user, it should be designed in accordance 
the principles of universal access and in accordance 
with Australian standards.01

01 Compliant with AS1428

Shared User Path Width

The shared user pathway should be constructed to 
a typical width of 3.5 meters (1.75 meter lane ways) 
with an unobstructed clear zone of 1 metre on either 
side of the path. This creates a typical 5.50 meter 
wide shared path corridor and provides an acceptable 
balance between the provision of sufficient space for a 
range of activities to coexist safely versus the need for 
a spatially efficient path footprint where there is limited 
width along the creek corridor. 

In some locations along the creek where there is 
limited space, the shared user path may need to be 
elevated to achieve the appropriate width.

Pathway Construction

The shared user pathway should be constructed 
from a practical and durable material, such as in situ 
concrete.  This material should be used along the 
entire length of the path to provide visual continuity 
along the linear park.

Consideration should be given to the colour and 
texture of the pathway, in particular to lighter colours 
with higher reflection (albedo) coefficients, thereby 
minimising heat gain and contributing less to the 
urban heat island effect.

The planting of shade trees adjacent to the pathway 
(and outside the clear zone)can also help reduce heat 
gain, as well as provide amenity for users.

COMPONENT 04 - TRAIL

These are secondary paths that cater for a range 
of activities including walking and jogging, and are 
connected to and accessed from the shared user 
pathway. Generally trails allow pedestrian access 
to areas within the linear park and along the creek 
with particular qualities and experiences and may 
incorporate frequent rest stops and viewing areas.

Speeds along trails are significantly slower. Often 
trails may be located on one side of the creek and 
connected to the shared user path on the opposite 
side by bridges. When combined with the shared user 
path, trails can form segments of loops and circuits. 

Trails are designed by ease of access in mind, 
however, these paths less formal and may not comply 
with accessibility standards due to the existing 
topography of the creek.

Trail Width

Trails should be constructed to a typical width of 1.5 
meters.

Trail Construction

Trails should be constructed from a practical and 
durable material, such as compacted gravel or granitic 
sand.  

COMPONENT 05 - TRACK

These are informal tertiary paths accessed from the 
trails and provide access to locations along the linear 
park and to the creek itself. Tracks are often not direct 
and may be one way (cul de sac). Tracks are intended 
for pedestrians only, or for maintenance access.

Tracks may contain steep sections and / or informal 
steps, particularly where the track accesses the creek 
itself. Consequently, tracks generally are not compliant 
with current accessibility standards.

Track Width

Tracks should be constructed to a typical width of 0.75 
meters.

Track Construction

Tracks are typically constructed from compacted earth 
or armoured with gravel, particularly when located 
within the floodplain of the creek.
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- the quality of these spaces are extremely poor

F.06 BRIDGES & UNDERPASSES

PARK CONTINUITY

The shared user path is by and large continuous 
along the entire linear park, avoiding the need 
for pedestrians and cyclists to cross directly over 
roads. This is possible due to numerous bridges and 
underpasses which are extremely important to the 
functionality and experience of the park and creek. 

The location of bridges and underpasses along the 
shared user path help link the different elements of 
the linear park and provide greater neighbourhood 
connectivity.

Loops & Circuits

The location and spacing of bridges and underpasses 
along the shared path also has a significant effect on 
the creation and performance of loops and circuits for 
walking, jogging or riding, which add considerably to 
the usability of the shared user path. Loops typically 
contain pathways on both sides of the creek linked by 
bridges and underpasses, allowing for a continuous 
connection without the need to double back. Optimal 
circuit lengths can vary, but typical lengths are 4 
kilometres for walking and 8 kilometres for jogging. 

Types of Bridges & Underpasses

There are a range of different types of bridges and 
underpasses which contribute to the experience and 
function of the linear park including - 

1. Low level water crossings;

2. Path bridges;

3. Roadway underpass;

4. Wildlife underpass;

5. Vanberg linear bridge;

6. Land bridge;

7. Upgraded road bridges.

COMPONENT 10 - LOW LEVEL WATER CROSSINGS

Low level water crossings allow direct access to 
the creek and water’s edge. The provision of more 
low level water crossings will greatly enhance 
the experience of the park and help resolve a 
significant problem with the existing channel which 
limits interaction with the water due to the steep 
embankment.

Low level water crossings can be designed in 
conjunction with a range of tools identified in the 
Water Investigation.  This includes the reconstruction 
of riffles within the creek channel, where boulders are 
placed directly within the channel to help oxygenate 
the water and provide greater stream habitat diversity. 
The careful placement of boulders can also allow 
greater access to the water, as well as access across 
the creek at strategic locations.

COMPONENT 11 - PATH BRIDGES

Bridges allow access across the creek and should be 
located where access to the linear park is required 
from adjacent neighbourhoods, or where access from 
one neighbourhood to another is required. Bridges are 
crucial for good neighbourhood connectivity and form 
an extremely important component of the linear park.

Bridges should be located at convenient intervals 
along the creek and linked to paths and trails to allow 
the creation of loops and circuits. Typical bridge 
intervals are approximately 800 metres.

Existing Bridges

Many existing bridges along the creek are poorly 
designed, lack integration into the path network 
and are noncompliant to current access standards. 
Consideration should be given to upgrading and/
or replacing these bridges over time, including the 
Montague Street boardwalk. An audit of all existing 
bridges should be undertaken.

New Bridges

There are a number of locations where additional 
bridges should be constructed to improve the 
functionality of the linear park. This includes a bridge 
over the creek at Debney’s Park that will allow direct 
access to the Capital City Trail, thereby avoiding the 
Mount Alexander Road bridge.

COMPONENT 12 - ROADWAY UNDERPASS

Numerous road and freeway underpasses represent 
one of the most problematic experiences along the 
linear park. The quality of these spaces is extremely 
poor and are detrimental to the overall experience and 
function of the linear park. 

In all cases, this infrastructure has not been 
designed for people (or animals); the underpasses 
are noisy, dark, dirty and dehumanising and greatly 
disrupt the experience of the linear park. Due to 
height restrictions, these spaces are more regularly 
inundated, preventing access along the path during 
peak flows. Significant improvements and upgrades 
are required to resolve these components.

Underpass Upgrades

Upgrading these spaces is difficult due to the 
constraints of building within the flood zone and the 
need to avoid loss of capacity and snags, as well 
as constraints to modifying the infrastructure itself, 
including head height limitations. 

Nonetheless, creative options to improve all roadway 
underpasses should be explored, including raising 
the path above the flood zone (where possible), 
painting the underside of the concrete infrastructure, 
interesting pavement materials and patterns, light 
and sound installations, artworks, overhead cladding 
to hide unsightly concrete beams and regular 
maintenance and cleaning. Contributions to solve 
this problem should be sought from the owners and 
managers of this infrastructure, including VicRoads 
and CityLink.
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Bidirectional Travel Lane

The recommended width 
for bidirectional lanes, also 
known as yield lanes, is 
4.75–5.5 m. On low-volume 
streets without transit 
routes, vehicles moving in 
opposite directions can yield 
to one another as they pass. 

Turning Lanes

The recommended width for 
turn lanes or pockets is 3 m
or narrower if truck volumes 
are low. If wider turn radii 
are needed, channelization, 
recessed stop bars, or curb 
extensions are preferable 
to wide curbside turn lanes. 
Where larger effective turn 
radii are needed, such as 
where transit vehicles or 
trucks turn, a recessed 
stop bar may be used on the 
receiving side. See 9.2: Design 
Vehicle and Control Vehicle.

Travel Lanes

The recommended width 
for through lanes shared by 
cars, two-wheeled motorized 
vehicles, and occasional full-
size transit vehicles is 3 m. 
This width serves all of these 
vehicles while discouraging 
high speeds. Lanes that 
are 2.7 m wide may be used 
in streets with speeds of 
30 km/h or lower.

Large Vehicles Lanes

Through lanes of mixed 
traffic shared with trucks and 
buses may be 3–3.3 m wide. 
Curbside travel lanes may 
also be 3.3 m wide. Remnant 
width should not be added to 
the lane.

Geometry

Designing Streets for People
Designing for Motorists
Travel Lanes

3–3.3 m 4.75–5.5 m 3 m2.7–3 m

Source: Global Street 
Design Guide

CONCEPT OPTIONS
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Aquatic & Riparian Cut out holes provide space for riparian 
planting. These naturally roughen 
the channel base resulting in an 
accumulation of sediments encouraging 
successional plant growth. 

Cut out holes provide space for riparian 
planting. These naturally roughen 
the channel base resulting in an 
accumulation of sediments encouraging 
successional plant growth. 

An	extension	of	the	riparian	and	aquatic	
planting found along the creek line north 
of the study area.

Riparian	and	aquatic	planting	that	
support a range of habitats.

Rocks and carefully secured logs 
alter water movement and various 
combinations of rocks, gravel, sand and 
silt create a mosaic-like stream bottom, 
providing	habitat	diversity	for	aquatic	
species.

Embankment Planting No embankment planting. Incorporation of ephemeral wetlands 
through breakouts expand habitat along 
the channel line into the embankments.

Additional	embankment	plantings	will	
be used to stabilise the banks, protect 
against	erosion	and	provide	significant	
habitat improvements in these areas.

Tree planting will not be in these areas as 
they will slow water velocities.

Embankment plantings used to 
stabilise the banks, protect against 
erosion	and	provide	significant	habitat	
improvements. 

Tree planting will not be in these areas as 
they will slow water velocities.

Appropriate	placement	of	rocks	to	
improve habitat, but not compromise 
hydrological function.

Embankment plantings used to stabilise 
the banks and protect against erosion. 

Embankment plantings will include larger 
trees which overhang the creek, helping 
to regulate and cool water temperatures 
within the creek.

Closed Woodland Existing tree planting protected and 
retained.

Existing tree planting protected and 
retained.

Some	required	tree	removal	to	allow	for	
path realignment. 

Extensive tree and under story planting 
to replace any removed trees to 
maintain the historical tree density of the 
Moonee	Ponds	Creek	and	encourage	
successional tree growth.

Extensive tree and under story planting 
to encourage successional tree growth.

Open Woodland Existing tree planting protected and 
retained.

Additional	tree	and	under	story	planting	
to encourage successional tree growth.

Extensive tree and under story planting 
to replace any removed trees  to 
maintain the historical tree density of the 
Moonee	Ponds	Creek	and	encourage	
successional tree growth.

Extensive tree and under story planting 
to encourage successional tree growth.

Grassland Existing grasslands retained. 
Maintenance	schedule	revised	to	
maintain un-mown grassland ecologies.

Existing grasslands retained. 
Maintenance	schedule	revised	to	
maintain un-mown grassland ecologies.

Existing grasslands retained. 
Maintenance	schedule	revised	to	
maintain un-mown grassland ecologies.

Existing grasslands retained. 
Maintenance	schedule	revised	to	
maintain un-mown grassland ecologies.

Ecology

COMPONENT 24 - AGRICULTURAL GARDEN

These are plantings contained within community 
gardens located along the linear park.  These plantings 
are diverse and may contain many non indigenous 
species, particularly flowering and food plants. 
These gardens provide greater plant heterogeneity 
and  opportunities for pollination for bees, thereby 
increasing the urban ecology of the linear park.

COMPONENT 23 - BUFFER PLANTINGS

These are plantings on the edge and adjacent to 
the linear park and creek and provide an important 
role in buffering the creek corridor from the effects 
of urban activity and pollution. As ecologist Amy 
Hahs notes “by planting trees, shrubs and other 
plants within the urban matrix we can moderate the 
local climatic conditions such as temperature and 
atmospheric water, as well as reduce the flow of 
wind along urban canyons, and thereby create less 
extreme environmental conditions in the landscapes 
surrounding important patches of native vegetation.” 
Buffer plantings help absorb air pollution from existing 
road infrastructure, thereby improving air quality. 
These plantings also improve visual amenity by 
screening unsightly infrastructure and reinforcing the 
green corridor.
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Resting Places Seating areas are positioned at 
contemplative moments along the linear 
park where individuals or small groups 
of	people	can	pause	and	enjoy	the	creek	
environment.

Seating areas are positioned at 
contemplative moments along the linear 
park where individuals or small groups 
of	people	can	pause	and	enjoy	the	creek	
environment.

Seating areas are positioned at 
contemplative moments along the linear 
park where individuals or small groups 
of	people	can	pause	and	enjoy	the	creek	
environment.

Resting places including scenic 
lookouts over the creek, bird hides for 
bird watching, sun bathing spots, and 
seating. 

Seating areas are positioned at 
contemplative moments along the linear 
park where individuals or small groups 
of	people	can	pause	and	enjoy	the	creek	
environment. 

Resting places including scenic 
lookouts over the creek, bird hides for 
bird watching, sun bathing spots, and 
seating. 

Gathering Spaces Gathering space located at Strathmore 
North Primary School, ideal for 
pedestrian and cycle pick up and drop 
off.

Gathering space located at Strathmore 
North Primary School, ideal for 
pedestrian and cycle pick up and drop 
off.

Gathering space located at Strathmore 
North Primary School, ideal for 
pedestrian and cycle pick up and drop 
off.

Educational learning platforms and 
opportunities to interact with water such 
as platforms and stepping blocks.

Gathering space located at Strathmore 
North Primary School, ideal for 
pedestrian and cycle pick up and drop 
off.

Gathering	spaces	located	at		adjoining	
park entry. 

Educational learning platforms and 
opportunities to interact with water such 
as platforms and stepping blocks.

Play Spaces and 
Recreation

No play space interventions. Lebanon Reserve play space redesigned 
for nature play.

Oak Park Reserve play space retained.

Lebanon Reserve and Oak Park Reserve 
cricket nets retained.

Lebanon Reserve and Oak Park Reserve 
play space redesigned for nature play.

Lebanon Reserve and Oak Park Reserve 
cricket nets relocated.

A	connected	series	of	play	opportunities	
along the creek that explore the theme 
of water and nature and allow for the 
interaction with natural elements and 
materials.

Lebanon Reserve play space redesigned 
for nature play.

Oak Park Reserve play space relocated 
to interface with the creek corridor.

Lebanon Reserve and Oak Park Reserve 
cricket nets relocated.

Social Recreation

F.09 ACTIVITIES

MOSAIC ACTIVITIES

Urban ecologies consist of people, animals and plants 
living together within the urban environment. The 
arrangement of these elements along the creek in a 
compatible, harmonious manner is a key objective of 
the linear park.  The mosaic of activities describes the 
type, location and configuration of different activities 
to be found along the linear park.

Creek Dependant Activities

In the past, the creek has been the repository for a 
wide array of different activities and experiences, often 
unrelated to the creek environment in which they sit. 
As the population of the city and pressures on the 
creek rise, it will become more and more important 
that these activities respect the underlying ecology 
and biodiversity of the creek, and that unrelated and 
inappropriate activities are discouraged. 

In the same way that activities on coastal land must 
now be ‘coastal dependant’, activities along the 
Moonee Ponds Creek should be ‘creek dependent’.
This means that the design of particular activities 
should be compatible with the ecology of the creek, 
and in some way respond to the creek environment, 
providing experiences that cannot be replicated 
elsewhere.

What The Community Asked For

Expanding the diversity of activities along the creek 
has been a recurring request from the community.  A 
wider range of activities and experiences will help 
build more regular usage and ownership amongst the 
community. Transforming the creek corridor from a 
monoculture to a diversity of culture is important.

Types Of Activities &  Spaces

These are the variety of public spaces and landscape 
types scattered along the length of the linear park. 
These should be carefully arranged at regular intervals 
and appropriate locations to create activity ‘stepping 
stones’ along the creek. These includes play spaces 
and play elements, gathering spaces (barbecues and 
shelters), resting places, individual seats, lookouts, 
community gardens, pathways, toilets, sports and 
recreational facilities and associated car parking and 
buildings.

COMPONENT 34 - PLAY SPACES

The creek has always been a playful environment 
and of great attraction to children and provides a 
wonderful opportunity to build lifelong connections 
between children and Nature. Creeks and waterways 
hold great fascination for children.  While the creek 
itself is a wonderful playground, the creation of a 
‘necklace’ of creek playgrounds at regular intervals 
along the linear park will provide important stepping 
stones along the creek.

There is an opportunity for a connected series of 
play spaces and play opportunities along the creek 
that explore the theme of water and nature.  These 
playgrounds should not be generic (i.e. not contain 
typical experiences found in other playgrounds), build 
on the existing experiences available along the creek 
and allow for the interaction with natural elements and 
materials.

Typical Spacing = 2 kilometres

Number of People = 1-50 people

COMPONENT 32- RESTING PLACES

Resting places are restful and contemplative moments 
along the linear park where individuals or small groups 
of people can pause and enjoy the creek environment.  
Resting places are typically located in particularly 
beautiful, relaxing or interesting places. They may 
be located some distance off the main pathway and 
primarily consist of seating. Spacing of seating should 
be at regular intervals along the creek, allowing people 
to ‘hop’ from resting place to resting place. Resting 
places may also include scenic lookouts over the 
creek, as well as bird hides for bird watching.

Typical spacing = 400 metres

Number of people = 1-4 people

COMPONENT 33 - GATHERING SPACES

Places along the linear park where people can gather 
for formal and informal events, such as birthday 
parties, barbecues and gatherings.  Gathering spaces 
are typically located where there is sufficient space, 
often in parks. These spaces may include shelters, 
seating and bench tables, as well as tree planting and 
lawn for activities.

Typical Spacing = 1 kilometre

Number of People = 4-20 people
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Resting places are restful and contemplative moments 
along the linear park where individuals or small groups 
of people can pause and enjoy the creek environment.  
Resting places are typically located in particularly 
beautiful, relaxing or interesting places. They may 
be located some distance off the main pathway and 
primarily consist of seating. Spacing of seating should 
be at regular intervals along the creek, allowing people 
to ‘hop’ from resting place to resting place. Resting 
places may also include scenic lookouts over the 
creek, as well as bird hides for bird watching.

Typical spacing = 400 metres

Number of people = 1-4 people

COMPONENT 33 - GATHERING SPACES

Places along the linear park where people can gather 
for formal and informal events, such as birthday 
parties, barbecues and gatherings.  Gathering spaces 
are typically located where there is sufficient space, 
often in parks. These spaces may include shelters, 
seating and bench tables, as well as tree planting and 
lawn for activities.

Typical Spacing = 1 kilometre

Number of People = 4-20 people

   Linear Park | 263262 | Chain of Ponds

TOOLKIT 1 2 3 4
THE LIGHT TOUCH CHANNEL BREAKOUTS REPLICATE UPPER CREEK PONDS AND PIPES

CONCEPT OPTIONS



20 Moonee Ponds Creek  |  Naturalisation Plan  |  February 2020

3.3 Stakeholder Feedback

All Options
• 	Recommend	Arborist	Report	to	determine	which	trees	

could be removed to assist with design options. 

• All	options	should	have	the	shared	path	upgraded	to	concrete.	

• Interest	to	know	if	there	is	a	priority	list	of	projects	
for	Moonee	Ponds	Creek	that	can	inform	other	
projects	e.g.	shared	path	upgrade	works.	

• Further	investigation	required,	including	survey	of	
geotechnical, services, contamination and feature survey. 

• Extensive	community	consultation	is	required	in	the	next	stages	
of	the	project.	This	will	include	key	stakeholders	including	
the sports reserves and Strathmore North Primary School. 

• 	Moreland	City	Council	have	allocated	$50k	in	2025/26	to	
widen	the	path	from	Oak	Park	Aquatic	Centre	pavilion	
and	fix	the	open	drain	in	the	park	next	to	the	creek.

• Expand design to review opportunities to reduce 
informal parking of creek open space.

• Strathmore	North	Primary	School	requested	additional	
car parking in 2015. This has not progressed since. 

Option 1
• Want	to	see	the	additional	sections	of	Option	

1 continuing on downstream. 

• Growling Grass Frogs are currently inhabiting a very 
small	patch	of	vegetation	downstream	at	Wheeler	
St, Pascoe Vale. It highlights that even a tiny area 
of	rehabilitation	can	have	a	significant	effect.

• Possibility to make the silt traps out of recycled plastic.

• Explore covering the concrete with hexagonal mesh. 

Option 2
• Realignment of formal sharepath may create hazards with 

the new corners and trees potentially blocking sight line.

• Given	the	length	of	concrete	channel	along	the	Moonee	
Ponds Creek, Option 2 could feasibly be extended and 
realistically	financially	achievable	in	the	mid	term.

On Thursday 25th July, 2019, a stakeholder workshop was held to 
discuss the creek naturalisation design options. The stakeholder 
group	 included	 representatives	 from	 across	 Melbourne	 Water,	
Moonee	Valley	City	Council,	Moreland	City	Council	and	Friends	of	the	
Moonee	Ponds	Creek.

The stakeholder group generally favoured Option 3 that replicated 
the upper section of the creek, however the group were also keen 
to explore Option 1 to understand its potential as a future tool for 
naturalisation. 

The stakeholder group supported an integrated adoption of Options 
1 and 3 to showcase as a pilot. The multiple treatments will make for 
a	 successful	 demonstration	 project	 that	 could	 be	 applied	 variously	
further downstream. 

The	final	concept	also;

• includes associated off-line stormwater treatments 
to achieve more tangible naturalisation 

• responds	to	site	constraints	(trees,	contamination	etc)

• tells a story about the history of the site

• balances costs 

The following is a summary of their collective feedback on the four 
options.
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Option 3
• Support of informal path located lower to 

allow closer access to the water.

• Melbourne	Water	may	require	all	bridge	piers	
to be constructed outside the channel. 

• All	bridge	balustrade	will	need	to	be	offset	by	
1.0m from the shared path. Therefore the path 
will need to be a minimum of 4.0m

• 	Support	realignment	of	Herbert	St	–	Lebanon	Reserve	bridge.	

•  Include rock ripples that provide community with access to 
the	water.	Address	safety	considerations	through	design.

• 	Include	off-line	wsuds	and	vegetation	works	on	adjoining	
land	to	complement	project	and	align	with	objectives

•  Include wetland and swales in Lebanon and Oak Park reserves

• 	Utilise	the	profile	of	the	maintenance	batter	for	expanding	the	
channel or providing the new alignment of the informal path.

• Would	the	new	‘chain	of	ponds’	have	a	‘wetlands’	
function	or	would	the	normal	creek	flow	be	too	great?		

• What	would	be	the	ecological	and	environmental	cost	
benefit	of	a	chain	of	ponds/wetlands	along	the	500m	
‘Brosnan Cres’ naturalised section of creek compared 
to creating a larger wetlands along former tributaries, 
e.g.	Fisher	Reserve/Melville	Creek/Main	Drain?		

• How	do	we	factor	in	amenity	(visual/social/
project	objectives	a	and	b)	cost	benefits	that	the	
naturalisation Option 3 would certainly provide? 

• Any	replacement	of	the	footbridge	would	cause	considerable	
disruption to the Strathmore North Primary School.

Option 4
• Reduce tight curves in the shared path. 

• Concerns	about	the	significant	maintenance	burden	to	be	placed	
on	Melbourne	Water	and	whether	this	would	be	able	to	be	
sustained given their existing maintenance resourcing/regime. 

• Support of informal path located lower to 
allow closer access to the water.

• Possible stormwater treatment elements at Lebanon Reserve 
are	supported	however	design	resolution	is	required	for	
relocation of reserve elements including cricket nets. 

•  Some concerns regarding safety where proposed path is 
leading to formal shared path from play space at Lebanon 
Reserve	and	if	further	fencing	consideration	are	required.	

• May	not	be	supported	by	path	users	as	it	appears	to	take	
pedestrians	and	cyclists	further	away	from	the	creek.	All	trees	
will need to be a minimum 1.0m from the shared path

• Will	require	rock	lined	pilot	channel	as	it	will	still	receive	
the	high	flow	events	that	may	cause	erosion	and	scour.

• 	Support	realignment	of	Herbert	St	–	Lebanon	
Reserve	bridge	if	it	provides	significant	benefits.

• Unsure	Option	4	would	be	supported	due	to	high	cost,	given	
there is a lot of concrete channel that could also be ‘naturalised’. 

• Could be achieved on all existing concrete sections of the creek. 

• Possibility	of	barrelling	the	high	flow	underground,	
while	keeping	a	constant	low	flow	on	the	surface.	Could	
this be achieved on all existing concrete sections?

• Is	it	possible	to	separate	high	and	low	flows	through	
either single barrel, double barrel, and placing large 
concrete slabs across the width of the creek. The latter 
would have the advantage of preserving existing drains, 
but would be more at risk of collapse unless propped.

• Reservoirs would be needed at regular intervals, 
with	narrow	pipes	creating	a	constant	low	flow	
above the surface, and spillways to take water 
underground	in	times	of	high	flow.	This	would;

- create a ‘Chain of Ponds’ above ground with constant low 
flow	of	water,	close	to	ground	level,	with	minor	risk	of	flooding	
and all sorts of possibilities for creating natural habitats.

-	allow	Melbourne	Water	to	preserve	their	asset,	the	
risk	of	flooding	would	be	diminished	to	the	satisfaction	
of neighbouring residents, and the dangers of above 
ground	high	flows	of	water	would	be	eliminated.

Costing
• What	are	anticipated	potential	time	frames?	Funds	are	have	

been	allocated	by	MVCC	to	upgrade	the	shared	path	in	this	
area but this can be delayed if there is likelihood that the 
proposed scheme could be implemented in say 3-5 years

• Engage	with	Melbourne	Water	major	program	
delivery estimator to ensure accurate costing

• Include functional and detail design within cost 
summary - typically 5-8% of construction cost

• Cost	of	flow	diversions	seem	low,	unlike	Daylighting	
Dandenong	Creek,	Arnold	and	Blind	Creek	there	is	no	
infrastructure you can use during construction to bypass 
flows.	You	may	need	to	construct	a	pipeline	to	carry	normal	
flows,	and/or	pump	every	day	during	construction.

• Option	3	and	4	will	still	require	item	2.04	saw	cut	concrete	
as an item as well as carting and removing concrete.

• Is	the	path	on	the	northern	side	possible	without	significant	
earthworks making an accessible batter? From memory that 
section	of	the	MPC	is	super	steep.	I	would	have	thought:

• You’d need to remove the wing wall of the channel 
for	750m,	current	allowance	is	only	$150k

• Batter	back	that	wall	which	would	be	a	significant	volume	of	
earthworks	to	provide	space	for	a	path	near	creek,	$0	allowance

• Reinforce	with	rock	as	it	would	receive	flows	,	$0	allowance

•  Include functional and detailed design costings 
as well as costings for Geotech and 5-10% 
provisional cost for contamination

• [What	was	cost	of	Herbert	St	project?]	Project	cost	$200,000	
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The	final	concept	aims	to	implement	both	Option	3	(along	the	upstream	length	of	
the	creek)	and	Option	1	(along	the	lower	length	of	the	creek).	

Option 3 was chosen as the preferred option by stakeholders and within the technical 
assessment.	Option	3	will	be	applied	along	the	majority	of	the	site	as	it	provides;

• optimal hydrological performance, ease of movement and access, ecological 
merit, social recreation offering and connection to water and nature

• maintenance	and	safety	requirements	that	are	well	understood,	
reflecting	the	already	natural	creek	upstream	from	the	study	area.

• cost effective investment with optimal outcomes that 
address the community and stakeholder needs.

Option 1 has been incorporated as a test model to understand its potential for 
future	application	along	other	areas	of	the	creek.	Although	it	does	not	deliver	the	
immediate impact that option 3 does, it is a cost effective option that can be applied 
along a greater length of the creek. If deemed effective, option 1 could be an 
attractive option to maximize the re-naturalisation of the creek within the available 
future capital investment. 
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Indicative Day To Day Condition 
The	final	concept	is	a	cumulative	hybrid	of	Options	1	and	3,	however	
incorporates the best viable outcomes of all the tested options. 

Legend
1. Naturalised	creek	(Option	3)

2. Transitional	naturalised	creek	(Option	1)

3. Lower on-line pond

4. Upper	on-line	pond

5. Off-line ponds or ephemeral bodies

6. Share path bridge

7. Pedestrian bridge

8. Formal concrete share path - 3.5m 

9. Share path bridging section- 3.5m

10. Informal loose surface path - 1.5m

11. Informal path bridging section - 3m

12. Nature play areas

13. Relocated cricket nets

14. School plaza

15. Potential	re-configuration	of	school	access	road	to	provide	
more pedestrain friendly environment. Further investigation 
and	consultation	required	as	part	of	detailed	design.
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Indicative Average Rain Event 
During a day to day rain event the creek will link the on-line ponds 
to	 create	 an	 emphemeral	 flow,	 swelling	 into	 the	 addition	 sectional	
capacity	and	vegetated	areas.	The	current	standard	of	flood	protection	
is preserved. 

The plan opposite is illustrative only and does not represent a modelled 
flood	condition.	For	further	detail	refer	to	Appendix	01	which	reports	
the method, inputs and outcomes for the hydraulic modelling and 
provides a basis for the future progression of the design.

Legend
1. Naturalised	creek	(Option	3)

2. Transitional	naturalised	creek	(Option	1)

3. Lower on-line pond

4. Upper	on-line	pond

5. Off-line ponds or ephemeral bodies

6. Share path bridge

7. Pedestrian bridge

8. Formal concrete share path - 3.5m 

9. Share path bridging section- 3.5m

10. Informal loose surface path - 1.5m

11. Informal path bridging section - 3m

12. Nature play areas

13. Relocated cricket nets

14. School plaza
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4.2 Design Layers

N

Herbert Reserve existing 
sediment pond

Oak Park Reserve proposed 
WSUD Treatment and harvesting

Lebanon Reserve 
proposed WSUD 
treatment and 
harvesting

Proposed large 
ponds

Proposed large pond

Water management supporting ecologies in Herbert Reserve

Large pond integrated into the creek channel

Existing natural creek line

Proposed creek naturalisation

Proposed transition creek naturalisation

Proposed tributary as vegetated swale

Existing underground pipeline

WSUD	treatment	and	harvesting	
(wetland	or	raingarden)	

Hydrology
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Figure 3 

12d model of project was used to inform visual renders and HECRAS models. 

HECRAS Analysis

HECRAS	 hydraulic	 modelling	 was	 used	 to	 verify	 the	 performance	
of	 the	 design	 regarding	 any	 changes	 to	 potential	 flood	 levels	 and	
whether stream velocities and shear stresses are within limits that are 
able	to	sustain	healthy	in-stream	vegetation.	Water	levels	for	existing	
and	 proposed	 stream	 geometries	 were	 compared	 for	 various	 flow	
rates	up	to	106m3/s;	which	 is	 likely	 to	be	the	maximum	flow	during	
a storm with 100 year average recurrence interval. For this design, 
it	 is	 important	to	know	that	water	 levels	 for	given	flow	rates	are	not	
changed, rather than knowing their exact recurrence interval. 

This	comparative	analysis	verified	that	the	water	levels	for	the	proposed	
design	did	not	change	significantly	compared	to	the	existing.	The	plot	
of	HECRAS	Q100	Water	Surface	Profiles	shows	some	local	variations	in	
water levels at both pedestrian bridge abutments and at the section 
of ‘transitional creek naturalisation’ which has been incorporated 
as	 a	 downstream	 extension	 of	 the	 original	 project	 area.	 The	 areas	
where	the	small	water	level	increases	occur	have	more	than	adequate	
freeboard	to	adjacent	properties	and	do	not	coincide	with	stormwater	
pipe	outlets	 (which	otherwise	might	cause	a	backwater	effect	 in	the	
pipes and compromise their standard of service).

The	HECRAS	analysis	also	confirmed	that	velocities	and	shear	stresses	
created	by	the	proposed	waterway	form	during	a	range	of	flow	rates	
would not scour the proposed in-stream vegetation.

There is an opportunity to extend the aspirations for naturalising 
Moonee	Ponds	Creek	into	two	former	minor	watercourses	that	once	
fed the creek from local catchments. These minor water courses 
(tributaries)	 now	 exist	 as	 large	 stormwater	 pipelines	 owned	 by	
Melbourne	Water	and	Council	within	Oak	Park	and	Lebanon	Reserve.	
The concept for the creek has been fully developed and supported by 
an investigative design process described in this report. The concept 
for	the	tributaries	is	described	in	terms	of	suitable	forms	to	reflect	the	
‘chain of ponds’ intent but these have not been investigated further.

Increased impervious surfaces in urban catchments have a detrimental 
hydrological impact on stream ecology. In addition to the impacts 
of	 stormwater	 pollutants,	 the	 increased	 frequency	 and	 energy	 of	
flows	 impact	 the	 viability	 of	 stream	biota	 (plants	 and	 animals).	 The	
concept	 has	 been	 developed	with	 verification	 through	 engineering	
and science-based analysis that a ‘chain of ponds’ design is viable. 
A	 3-dimensional	 earthworks	model	 links	 the	 landscape	 design	 and	
hydraulic modelling. This allowed the responses to landscape/urban 
design	objectives	to	be	balanced	against	outcomes	for	hydraulics	and	
hydrology. It ensured that a vegetated channel can be supported and 
that	the	current	standard	of	flood	protection	is	preserved.	Appendix	01	
reports the method, inputs and outcomes for the hydraulic modelling 
and provides a basis for the future progression of the design.

Hydrology for a naturalized creek

Output of 3 dimensional earthworks model linking the landscape design to a 
HECRAS	hydrailic	model,	E2Designlab

Comparison	of	100year	ARI	existing	and	proposed	water	 levels	 from	HECRAS	
model, E2design lab
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Hydrology for the Local Tributaries
Opportunities	to	‘daylight’	flow	to	recreate	a	watercourse	narrative	for	these	
tributaries	that	reflects	the	‘chain	of	ponds’	intent	have	been	discussed.	The	
two most feasible opportunities are:

• To	intercept	surface	runoff	from	adjacent	pavement	and	
direct it into a vegetated swale through Oak Park

• A	pump	diversion	of	low	flows	out	of	existing	large	stormwater	
pipe	into	‘Water	Sensitive	Urban	Design’	(WSUD)	treatment	
element at the surface. This opportunity is available for 
the oak park and Lebanon Reserve tributaries

A	 pump	 diversion	 could	 intercept	 low-flows	 from	 a	 significantly	 large	
upstream	 local	 catchment,	 whereas	 a	 gravity	 interception	 of	 flows	 from	
a	swale	would	 limit	 the	catchment	to	some	adjacent	pavements	 that	can	
shed	 their	 runoff	 directly	 into	 the	 swale	 (or	 via	 a	 small	 shallow	pipe).	 At	
Oak	 Park,	 the	 pump	 diversion	 would	 lift	 stormwater	 from	 Melbourne	
Water`s	 chapman	Avenue	main	Drain,	which	has	an	upstream	catchment	
of 2.34km2. The size of these local catchments would support the inclusion 
of a stormwater harvesting scheme to supply irrigation to the parks. The 
impetus	 to	 justify	 the	 inclusion	of	 a	mechanical	 and	electrical	 solution	 is	
shared	by	the	pumped	diversion	and	the	irrigation	infrastructure.	The	WSUD	
element could be in the form of a constructed wetland or raingarden. They 
will not necessarily hold water continuously but can be arranged in forms 
that suggest the ephemeral watercourse that would have existed prior to 
European settlement. 

• The	most	feasible	source	of	inflow	to	the	northern	vegetated	swale	
is likely to be a gravity diversion of runoff from Pascoe Vale Road.

• It	is	likely	that	the	WSUD	treatment	for	flows	pumped	from	the	deep	
underground	Melbourne	Water	pipeline	would	be	a	raingarden	
because	the	area	required	for	a	wetland	would	be	too	large	if	the	
system	is	to	be	adequately	scaled	to	support	irrigation	of	the	ovals.

• The southern swale cannot be incorporated into current land-form 
because there are mature trees in the low point that forms the existing 
overland	flow	path.	It	could	be	supported	if	the	level	of	the	oval	was	
lowered, so that the low point is moved out of the trees. Lowering 
the	oval	may	only	be	justified	if	a	major	catchment	scale	flood	
protection	initiative	identifies	it	as	an	economically	feasible	action.

Southern 
vegetated 
swale 

 

Northern  
vegetated  
swale

Small 
areas of 
pavement 
runoff to 
swale

WSUD stormwater 
treatment and 
harvesting  

Underground  
storage and harvesting 
for irrigation 
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The design progression to incorporate a 
vegetated	swale	(a	bioretention	swale)	into	the	
reserve between Pascoe Vale and Oak Park 
will need to consider impacts on trees and be 
supported	by	MW	(who	has	easement	rights).	 

Pascoe Vale Road
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Movement + Access
Movement	along	the	creek	are	maintained	in	location.	The	shared	path	on	the	western	
banks is reinstated with a concrete surface and bridging structures to a 3.5m width. 
The	informal	walking	track	to	the	east	 is	 lowered	to	the	1in5	flood	line	to	provide	a	
stronger	relationship	with	the	day	to	day	water	flows	and	maintenance	access.

Connections over the creek are retained in the form of two bridges. The most northerly 
is reinstated in its original location and the southerly relocated to provide more direct 
connections	from	Adelaide	Street	to	Lebanon	Reserve.

Access	points	to	the	creek	are	improved	where	possible,	providing	better	connections	
with	the	surrounding	streets	and	open	spaces.	Wayfinding	will	encourage	access	to	the	
creek	from	the	surrounding	area	and	provide	a	unique	identity	along	the	creeks	length	
as	 it	moves	 through	 varying	 council	 areas	 and	 past	 unique	 features	 or	 community	
amenity.

N

New bridge connection 
into Herbert Reserve

Existing share path 

Proposed share path

Informal path

Bridge connection

Newly established access

Existing access

New bridge connecting 
Margaret St. to Strathmore 
North Primary School

New bridge connecting 
Adelaide St. to Lebanon 
Reserve

Pedestrian and cyclist bridge link (Darebin + Yarra Trail Bridge Link)

Creek side share path on the west bank (Capital City Trail, Melbourne)

Informal creek path on the east bank (Gardiners Creek Trail, Burwood)

Existing pedestrian 
connection 

Pascoe Vale Road
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Ecology
Aquatic	 and	 riparian	 planting	 will	 be	 established	 along	 the	 length	 of	 the	 newly	
naturalised section of the creek. Embankment planting is used to stablish the newly 
established banks.

Existing woodland areas are retained and enhanced to form either closed or open 
woodland	 through	 infill	 tree	 planting	 such	 as	 Acacia’s	 and	 Eucalyptus.	 Further	
understorey is introduced to establish rich ecologies.  

N

Aquatic	&	Riparian

Embankment Planting

Closed	Woodland

Open	Woodland

Grassland

Rich tapestry of plantings along the Merri Creek

Existing upper creek riparian ecology

Newly established planting at Mullum Creek
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Social Recreation
The creek will become a revitalised place that captures the spirit and collaboration of 
the community for active recreation, connection to nature and place and day to day 
enjoyment.	

In both, Oak Park and Lebanon Reserve cricket nets are relocated to best position off-
line ponds. Existing play spaces are relocated for a closer relationship to the creek and 
redesigned	to	reflect	the	natural	creek	setting.

A	new	space	is	created	adjoining	the	school,	bridge	and	creek	to	link	each	and	define	
a pick up and drop off space for the school.

‘Creek moments’ capture the creeks past and future in innovative interpretative 
elements	(see	following	page	for	further	detail).

N

School plaza

Potential future relocation of cricket nets

Nature play space

Creek	Moments	(CM)	
refer to following page for further detail

Reconfigure road as a gathering space for school drop off and pick up

Nature play space integrated into the creek landscape

Existing cricket nets relocated to best position off-line ponds

CM 1 - Connecting
CM 5 - Lounging

CM 4 - Learning
CM 3 - Crossing

CM 2 - Viewing
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4.3 Design Elements

Step 1 - Existing Condition

A	mono	 functional	 concrete	 channel	 disconnecting	 the	 community	
with the natural creek environs that once existed.

Step 2 - The Natural Resistance

Pioneer plantings expose cracks and weaknesses in the brutalist 
concrete channel structure.

Step 3 - Naturalisation

The pulling apart of the concrete channel reveals a natural creek 
environ, echoing a landscape that once would have existed. 

Step 4 - Reinterpreted Brutalism

Sculptural fragments re-engage the community with the natural creek 
environ, as multi functional concrete elements. 

Natural creek environs	-	A	natural	
area environment associated with 
and around the creek

Housing

Ecology

Transport

Recreation

Health

MONOFUNCTIONAL 

CITY DESIGN

INTEGRATED (HOLISTIC)

CITY DESIGN

CONTESTED GROUND

Given the significance of the Moonee Ponds Creek 
as a major urban waterway, there is little consolidated 
and up to date information that accurately describes 
the condition of the creek. This project brings together 
a wide range of information from numerous technical, 
historical and anecdotal sources to provide an overall 
view of the creek today. 

These background documents view the creek from 
a variety of different perspectives and contain the 
inherent biases and distinctive agendas that are  
representative of both the author and the era in 
which they were written. There is no such thing as an 
impartial commentary on the creek; it is contested 
ground, fought over by engineers, politicians, business 
people, developers, environmentalists and residents 

alike, each seeking to realise their particular vision for 
the creek and the area it inhabits.  

This plan treads a delicate balance within this 
contested ground, recognising these inherent 
contradictions and disagreements and that solutions 
are unlikely to please everyone. 

IMAGE CREDIT

01.  Courtesy of the Friends of the Moonee Ponds Creek

HOLISTIC CITY DESIGN

Within this context, there is a growing recognition that 
something must change. This includes the possibility 
that nature and natural systems can play a crucial role 
in resolving many of these complex urban problems. 
However, for this to occur we will need to take a very 
different direction in the design of our cities if we are 
to tackle these problems effectively.

The Monofunctional City

The twentieth century city has been designed as a 
monoculture of infrastructure where each component 
of the city is largely considered in isolation. Through 
rigid and one dimensional planning, design and 
governance, urban infrastructure such as drainage, 
housing, transportation and health have been treated 
as separate and discreet from one another. 

These infrastructure monocultures have resulted in 
significant externalities and costs. Many of the poor 
outcomes along the Moonee Ponds Creek are the 
consequence of decades of monofunctional drainage 
and freeway planning, leaving a lasting social and 
environmental legacy.

Yet cities are diverse, interconnected assemblages  
that are rich in spatial and temporal relationships. 
To design cities well, we must avoid inefficient and 
wasteful monofunctional strategies and reinvent city 
form as integrated components that solve multiple, 
overlapping and complex problems.

WATER AS SOURCE

Humans have an innate connection with water. Water 
is the source of all life. Settlements have always 
developed at the water’s edge and the availability of 
water has always been central to the success of the 
city. Land near water has always been the first to be 
developed, and as cities have grown, there has been 
increasing pressure placed on urban waterways. Over 
time, we have marginalised and abused our rivers and 
creeks as the city has grown. 

Today the world is faced with rapid population 
expansion, increasing urbanisation and rampant 
industrialisation which is leading to significant 
changes to the world’s climate, and extensive and 
rapid destruction of the natural environment.

Melbourne’s Context

Like so many cities around the world, Melbourne 
is also experiencing these issues including rapid 
population growth and urban development and the 
need to house more people closer together. Traffic 
congestion, pollution, noise, and social alienation are 
real problems, as are an ever expanding assortment 
of health problems, including obesity, depression, 
attention deficit, auto-immune diseases and diabetes.

With this rapid development comes the ongoing 
deterioration of natural systems within and around 
the city, highlighted by degraded urban creeks and 
waterways and biodiversity loss.

A.02 PROJECT CONTEXT

The Urban Ecology 

This new approach to urban design focuses on the 
important role that natural systems, biodiversity 
and contact with living things plays in the health of 
individuals and by extension the health of the city. 
This strategy understands the city as an ecology;  it is 
a detailed, complex and interrelated mix of elements, 
processes, systems and exchanges. 

As ecologists Holling and Goldberg observe, 
“ecosystems are characterised not only by their parts 
but also by the interaction among these parts. It is 
because of the complexity of the interactions that it 
is so dangerous to take a fragmented view, to look at 
an isolated piece of the system. By concentrating on 
one fragment and trying to optimise the performance 
of that fragment, we find that the rest of the system 
responds in unsuspecting ways.” 

To design the city well, we must consider all 
components holistically rather than as fragments. 
This new way of understanding cities recognises 
the fundamental limits of natural systems, the 
interrelationships between all components of urban 
design and that creative and radical solutions are 
necessary.

This project explores new types of urban ‘ecologies’ 
and proposes integrated components that are flexible, 
adaptable and most importantly multipurpose. In this 
way, ecology becomes “a generating force, an active 
though elusive agent in the structuring of the city.”01 

01 Chris Reed, in Ecological Urbanism pg 328

   Project Context | 1413 | Chain of Ponds

Telling Creek Stories
Reinterpreting the existing concrete channel form into feature design 
elements	aims	to	tell	the	creeks	history	from	natural	(pre-European)	to	
brutalism	(1970’s)	to	naturalised	(future).	

Sculptural concrete forms seek to enhance landscape literacy around 
the	Moonee	Ponds	Creek	that	will	help	the	community	come	to	terms	
with both the creek’s history, as well as understanding its importance 
into the future.

Wurundjeri	interpretation	in	the	form	of	design	overlay	(e.g.	Eco	Arts)	
should	be	sought	to	enhance	landscape	literacy	around	the	Moonee	
Ponds Creek’s heritage and future value.

Conceptual Evolution
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Creek Moment 2 - Viewing

Creek Moments

Creek Moment 1 - Connecting Creek Moment 5 - LoungingCreek Moment 3 - Crossing Creek Moment 4 - Learning

Platforms for creek viewsEducation platforms Sun benchesRiffles Wayfinding	and	information	signage

Stepping plinths Wildlife	viewing	station
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4.4 Sections

Section A - Upper Creek On-line Pond

SCHOOL

OPEN WOODLAND AQUATIC & RIPARIAN 
PLANTING

Potential	re-configuration	of	school	
access road to provide more 
pedestrain friendly environment. 
Further investigation and consultation 
required	as	part	of	detailed	design.
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EMBANKMENT
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PATH
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Section B - Margaret Street Bridge

B

B
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VIEWING PLATFORMSCHOOL PLAZA
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EXISTING
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10m5m0

Section C - Informal path bridging section
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Section D - Formal path bridging section
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Section E - Lower Creek On-line Pond

OPEN WOODLAND

SHARE PATH
BRIDGE

INFORMAL PATH
BRIDGE

E
E

OPEN WOODLAND AQUATIC & RIPARIAN 
PLANTING

EMBANKMENT
PLANTING

EMBANKMENT
PLANTING

LOWER 
ON-LINE POND

LEBANON RESERVE
OFF-LINE POND

HERBERT RESERVE
EPHEMERAL CREEK

HERBERT RESERVELEBANON RESERVE



40.00
39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00

40.00
39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00

40.00
39.00
38.00
37.00
36.00
35.00
34.00
33.00
32.00
31.00
30.00
29.00

section 4

section 5

section 6

10m5m0

40 Moonee Ponds Creek  |  Naturalisation Plan  |  February 2020

Section F - Adelaide Street Bridge

EXISTING
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RESIDENTIAL 
AREA

F

F

SHARED PATH

OPEN WOODLAND RIPARIAN 
PLANTING

CLOSED WOODLAND

CONCRETE CHANNEL WITH TRANSITIONAL 
CORED PLANTING INFILLS

INFORMAL
PATH



41

Moonee Ponds Creek Naturalisation
Technical Concept Design Report

14

3. Project Opinion of Cost 
A schedule of quantities for the project were prepared based on the ACAD concept design and 12d
earthworks model.  This was used to inform the capital and maintenance costings for the INFFEWS cost 
benefit  

4.5 Probable Cost

Opinion of Probable Cost
A	schedule	of	quantities	for	the	project	were	prepared	based	on	the	
ACAD	concept	design	and	12d	earthworks	model.	This	was	used	to	
inform	 the	 capital	 and	maintenance	 costings	 for	 the	 INFFEWS	cost	
benefit
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4.6 Cost Benefit Assessment

A Preliminary Business Case To Gain 
Insight
The	 cost-benefit	 assessment	 provides	 a	 preliminary	 business	 case	
evaluation	 for	 the	 proposed	 channel	 naturalisation	 of	 Moonee	
Ponds Creek for a 600m reach from Strathmore North Primary 
School	 to	 Lebanon	 Reserve.	 	 The	 project	 will	 replace	 an	 existing	
concrete trapezoidal channel with a natural channel form which 
provided	 multiple	 benefits	 to	 the	 community	 and	 waterway.	 	 The	
cost	assessment	is	based	on	the	Chain	of	Ponds	(CoP)	Collaboration	
preferred	 design	 which	 is	 to	 replicate	 the	 existing	 natural	 profile	
upstream of this reach.  Downstream of Lebanon Reserve a low 
intervention approach described as the ‘light touch’ will be tested.  

The	assessment	is	designed	to	be	a	high-level	yet	holistic	cost-benefit	
assessment	 to	 support	 a	 decision	 on	 whether	 a	 project	 should	 be	
pursued further and proceed to a functional or detailed design phase. 
This assessment is preliminary, and a full economic evaluation should 
be developed with detailed design to support investment decisions. It 
utilises	existing	research	studies	to	evaluate	direct	and	indirect	benefits	
delivered by water sensitive investments, including economic evaluation 
of	social	and	environmental	benefits	using	a	Benefit	Transfer	approach. 
The	Nutshell	assessment	utilises	the	INFFEWS	Tools	developed	by	the	
Cooperative	Research	Centre	for	Water	Sensitive	Cities,	which	include	
a	 benefit-cost	 assessment	 framework	 and	 a	 database	 of	 research	
studies	 relevant	 to	 the	 economic	 evaluation	 of	 benefits	 related	 to	
green infrastructure and water management.

The period of assessment for life cycle costing is 50 years, and costs 
and	 benefits	 have	 been	 assessed	 for	 the	 project	 group,	 being	 the	
Chain	of	Ponds	Collaboration	(Moreland	City	council,	Moonee	Ponds	
City	Council	and	Melbourne	Water)	as	well	as	the	local	community.

The Benefits
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Benefit 1 - Increased property value due to improved aesthetics
There are many factors which influence the value of a propoerty 
including proximity to a city centre, and access to high quality open 
space and commerce.  A portion of this value can be atributed to the 
landscape amenity of the suburb, hence this project will provide an 
uplift to local properties.
Hedonic demand theory can be used to break down the value of a 
property into all of the influenciong varables.  The prefred value of 
each varable may then be revaled based on house sales before and 
after a project.  Using reserch from the naturalisation of Banister 
Creek in WA, an uplift of 4.7% can be expected by this project. This 
benefit has been atributed to 194 properties within a 200m radius of 
the project site.   

Benefit 2 - Improved opportunities for recreation
Projects which improve the quality of community open space are 
highly desirable where increasing housing density and climate 
change place pressure on the quality of open space.  In particular 
projects which combine water sensitive urban design to utilise 
stormwater for irrigation can provide lush and cool spaces for 
recreation.  This benefit has been determined through willingness to 
pay surveys comparing respondants in Sydney and Melbourne. 

The benefits in a nutshell

Benefit value $47,235 / dwelling
Benefit unit per dwelling
Confidence High - Medium
Beneficiary Local Property 

Owners

Benefit value $57.67 / annum
Benefit unit per person
Confidence High
Beneficiary Local Community

Benefit 3 - The average annual cost of a physically inactive adult person

In addiiton to improved landscape amenity, the project will improve 
the existing bikeway creating a desirable location for active 
recreation and travel.  Physical inactivity is an epidemic enabled 
by incresed use of digital technology.  Projects such as this which 
encourage walking, jogging and bike riding for 30min per day will 
improve the health of participants.  Economic benefits to the wider 
community are created in many ways including:
• Reduced health care costs (including cardiovascular and mental

health)
• Improved productivity (less sick days and longer healthy life

expectancy)

The project will provide 1.54 hectares of unique type of public open 
space with informal walking tracks and access to the waterway.  It 
is considered that 20% of the areas of the project will contribute to 
public open space for the community. 
The value of this benefit has been determined based on recent 
project examples from Moreland City Council:
• Aquistion Cost = $3.08M per hectare
• Embelishment = $1M per hectare.

Benefit 4 - Delivery of new open space

Benefit value $757 / annum
Benefit unit active person
Confidence High
Beneficiary Local Community

Benefit value $4.08M
Benefit unit per hectare
Confidence High
Beneficiary Local Community
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Benefit 1 - Increased property value due to improved aesthetics
There are many factors which influence the value of a propoerty 
including proximity to a city centre, and access to high quality open 
space and commerce.  A portion of this value can be atributed to the 
landscape amenity of the suburb, hence this project will provide an 
uplift to local properties.
Hedonic demand theory can be used to break down the value of a 
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the project site.   
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the existing bikeway creating a desirable location for active 
recreation and travel.  Physical inactivity is an epidemic enabled 
by incresed use of digital technology.  Projects such as this which 
encourage walking, jogging and bike riding for 30min per day will 
improve the health of participants.  Economic benefits to the wider 
community are created in many ways including:
• Reduced health care costs (including cardiovascular and mental
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• Improved productivity (less sick days and longer healthy life

expectancy)

The project will provide 1.54 hectares of unique type of public open 
space with informal walking tracks and access to the waterway.  It 
is considered that 20% of the areas of the project will contribute to 
public open space for the community. 
The value of this benefit has been determined based on recent 
project examples from Moreland City Council:
• Aquistion Cost = $3.08M per hectare
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Beneficiary Local Property 

Owners

Benefit value $57.67 / annum
Benefit unit per person
Confidence High
Beneficiary Local Community

Benefit 3 - The average annual cost of a physically inactive adult person

In addiiton to improved landscape amenity, the project will improve 
the existing bikeway creating a desirable location for active 
recreation and travel.  Physical inactivity is an epidemic enabled 
by incresed use of digital technology.  Projects such as this which 
encourage walking, jogging and bike riding for 30min per day will 
improve the health of participants.  Economic benefits to the wider 
community are created in many ways including:
• Reduced health care costs (including cardiovascular and mental

health)
• Improved productivity (less sick days and longer healthy life

expectancy)

The project will provide 1.54 hectares of unique type of public open 
space with informal walking tracks and access to the waterway.  It 
is considered that 20% of the areas of the project will contribute to 
public open space for the community. 
The value of this benefit has been determined based on recent 
project examples from Moreland City Council:
• Aquistion Cost = $3.08M per hectare
• Embelishment = $1M per hectare.

Benefit 4 - Delivery of new open space

Benefit value $757 / annum
Benefit unit active person
Confidence High
Beneficiary Local Community

Benefit value $4.08M
Benefit unit per hectare
Confidence High
Beneficiary Local Community
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Benefit 1 - Increased property value due to improved aesthetics
There are many factors which influence the value of a propoerty 
including proximity to a city centre, and access to high quality open 
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Benefit 5 - School Educational Resource

In addition to the delivery of the National Curriculm many schools 
elect to engage staff and students thorugh programs which build on 
current teaching units.  This project provides an easlity accessable 
space where students can engage with water and nature while 
exploring concepts including:
• STEM - Science, Technology, Engineering and Maths.
• Ecosystems and Native Habitat restoration
• Climate Resilience and Health

Benefit 6 - Increase habitat or native vegetation
Increasing urban density impacts many natural systems including
the degradation of one thrird of all rivers in Victoria4.  There is a 
willingness to pay for projects which result in improvements to
riparian vegetation due to an uderstanding by community of the 
value waterway provide in sustaining native ecosystems and fauna.
This benefit singles out the value of a 20% increase to the river’s
length with healthy vegetation on both banks which will be provided 
by this project.

The benefits in a nutshell

Benefit value $5000 / annum
Benefit unit teaching unit
Confidence High
Beneficiary Local Community

Benefit value $7.29 per 1%
Benefit unit per household
Confidence High
Beneficiary Local Community
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The business case in a nutshell
BENEFIT COST RATIO

COMPOSITION OF COSTS AND BENEFITS

WHO RECEIVES THE BENEFITS?

ANALYSIS PARAMETERS

Discount Rate 5%
Length of Analysis 50 Years
Adoption No adoption factor included

Project Risk No risk factor included

Capital cost $7,000,000

Operating costs $68,000/year

Opionion of cost estimates based on concept design work.

SENSITIVITY ANALYSIS

Benefit-Cost Ratio

1.43
Total Benefits:

$9,670,000

Total Costs:
$6,771,000
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CHAIN OF PONDS COLLABORATION LOCAL PROPERTY OWNERSLOCAL COMMUNITY AND 
PARK USERS

30% 10% 60%

Assumptions in the analysis will vary the benefit-cost ratio (BCR). 
A sensitivity analysis was conducted, with 1000 simulations with
different combinations of high and low values of key parameters.

BCR Value
Default 1.69
Minimum 0.63
Maximum 4.11
Probability that 
the BCR > 1

0.92
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Comparison of benefits and costs Capital cost
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physically inactive adult person

Improved opportunities for
recreation
Increased property value

Benefit Cost Ratio

Composition of costs and benefits
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Sensitivity Analysis
Assumptions	 in	 the	 analysis	will	 vary	 the	benefit-cost	 ratio	 (BCR).	A	
sensitivity analysis was conducted, with 1000 simulations with different 
combinations of high and low values of key parameters.
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Project Risk No risk factor included
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Benefit Evidence
Benefit 1 - Increased 
property value due to 
improved aesthetics

Increased property value within 200m of the restoration site (mean house sale price 
$1.005M), mean impact 4.7%.1

Benefit 2 - Improved 
opportunities for 
recreation

WTP per household for providing recreation opportunity in Melbourne (population within 
400m of project). 2

Benefit 3 - The average 
annual cost of a 
physically inactive 
adult person

This analysis includes a range of health benefits including reduced occurrence of mental 
illness, obesity, cardiovascular diseases, type 2 diabetes and cancer. The Department of 
Health (2017) recommends that individual adults (18 years and older) should engage in at 
least 150 minutes of moderate intensity physical activity or 75 minutes of vigorous intensity 
physical activity per week.3

Benefit 4 - Delivery of 
new open space

The project will provide 1.54 hectares of unique type of public open space with informal 
walking tracks and access to the waterway.  It is considered that 20% of the areas of the 
project will contribute to public open space for the community. 

Benefit 5 - School 
Educational Resource

Strathmore North Primary School can use the project as an opportunity for education in a
living classroom.  Students can study regeneration of native vegetation and the link with 
habitat.

Benefit 6 - Increase 
habitat or native 
vegetation

WTP per household (within 400m of project) for a 1% increase of native vegetation.4

Evidence of the benefits

1 The value of restoring urban drains to living streams, Polyakov et al. (2017)
2 Valuing Environmental Services Provided by Local Stormwater Management, Brent et al. (2017)
3 The economic benefits of open space in metropolitan Melbourne: an ecosystem services framework applied in the City of Moreland,

February 2019.  (Mekala, G.D., Jones, R.N. and MacDonald, D.H., 2015. Valuing the benefits of creek rehabilitation: building 
a business case for public investments in urban green infrastructure. Environmental management, 55(6), pp.1354-1365.).

4 The economic value of improved environmental health in Victorian rivers, Bennett et al. (2008)

Supporting references
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5.1 Appendix - Technical Report  

Overview of Approach
The	approach	adopted,	for	the	technical	design	aspects	of	the	project,	
was to prepare rapid models for each option, to enable a high-level 
understanding of earthworks volumes and hydraulic impacts. To 
support	the	project	methodology	the	technical	design	was	undertaken	
in the following phases:

Project Objectives - Option Assessment

Four concept designs were prepared including the following details:

1. Bulk Earthworks model prepared in 12d
used to inform the following items:

– REALM’s	visual	renders

– HECRAS	model

– Earthworks volumes for cost estimate

2. HECRAS	to	test	hydraulic	impact	on	flood	levels	for
each option. Velocities and shear stress were also
reviewed to ensure stability of the proposed channel
and	inform	vegetation	and	armouring	requirements.

3. An	opinion	of	cost	was	prepared	to	allow	high
level comparison of each option in relation to
the	community	and	ecological	benefits.

The outputs of this phase of work was collated into a PowerPoint 
presentation which was delivered to the stakeholder group at 
workshop 1.

Workshop - Development of preferred Option

Following the workshop, consolidated feedback was provided from 
the	CoP	which	identified	the	preferred	option	as	number	3	(Replicate	
upper	creek)	with	the	addition	of	“the	light	touch”	for	a	100m	reach	
downstream	of	the	project	site	to	allow	the	concept	to	be	tested.

Concept Design Development

E2Designlab	and	REALM	Studios	collaborated	to	create	the	concept	
design report which describes the preferred options. Technical design 
which	were	refined	to	inform	this	phase	of	the	project	included:

• HECRAS	model	of	the	final	option.

• Project	Opinion	of	Cost	for	the	chosen	option.

• Cost	Benefit	Assessment	using	the	INFFEWS	tool,
developed	by	the	CRC	for	Water	Sensitive	Cities.

The	INFFEWS	value	tool	from	the	CRC	for	water	sensitive	cities	was	
used	to	quantify	the	lifecycle	costs	and	befits	of	the	project.	Benefits	
of	a	project	such	as	 this	are	highly	qualitative	as	value	 is	generated	
through	measures	 such	 as	 improved	 amenity	 and	 habitat.	 Benefits	
to	 the	 community	 of	 the	project	which	were	modelling	by	 the	 tool	
include:

• Benefit	1	-	Increased	property	value	due	to	improved	aesthetics

• Benefit	2	-	Improved	opportunities	for	recreation

• Benefit	3	-	The	average	annual	cost	of	a
physically inactive adult person

• Benefit	4	-	Delivery	of	new	open	space

• Benefit	5	-	School	Educational	Resource

• Benefit	6	-	Increase	habitat	or	native	vegetation

The INFFEWS value tool provides a resource to assist in quantifying
such benefits in the form of a database of studies which quantify a
range of possible benefits which can be delivered by water sensitive
cities. Results of the cost benefit assessment have been presented
in “A NUTSHELL COST BENEFIT ASSESSMENT - Nurturing ideas by
making the case in the ground”

HECRAS Analysis
HECRAS	was	adopted	as	a	rapid	method	to	compare	potential	afflux	
across the range of options investigated. The image shown below in 
Figure	1	is	taken	near	the	downstream	extent	of	proposed	work.	As	
can be seen the channel has a concrete trapezoidal form at the base 
with	steep	vegetated	batters.	Adjacent	properties	are	approximately	
4m	above	the	invert	of	the	channel	providing	generous	flood	immunity	
in a Q100 event.

An	existing	HECRAS	model	was	provided	by	Moreland	City	Council	
which	was	reviewed	as	part	of	the	hydraulic	assessment.	A	Q100	flow	
rate of 106 m3/s was adopted from the model as well as a starting 
tailwater	 level	 of	 RL32.18m	 AHD	 at	 the	 downstream	 extent	 of	 the	
project.

A	copy	of	the	HECRAS	project	(M1053_E2DMODELWor.prj)	has	been	
provided	to	council	and	contains	all	geometry	and	flow	files	used	for	
the assessment. Outputs for each option are presented in Figures 3 
through to 9.

As	mentioned	a	12d	model	was	created	 for	each	option	which	was	
used	 to	 create	 the	geometry	 for	 each	HECRAS	model	 as	 shown	 in	
Figure 2.

Figure	1	-	Existing	Moonee	Ponds	Creek
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Figure 3

12d model of project was used to inform visual renders and HECRAS models.

Figure	2	-	12d	model	of	project	was	used	to	inform	visual	renders	and	HECRAS	models.
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Figure 4

HECRAS Q100 Water Surface Profile – Existing Scenario

The existing scenario was run to create a baseline for testing other options.  It is noted the model was created using lidar surface elevations and conservatively 
adopts the peak flow downstream of the project reach throughout, as flows from the lateral catchment were not available at the time of assessment.  The water
surface profiles should therefore not be used to determine property flood immunity levels or hydraulic impacts on lateral pipe networks. 

Project Extent of Work

Figure 3 - HECRAS Q100 Water Surface Profile – Existing 
Scenario

The existing scenario was run to create a baseline for testing other 
options. It is noted the model was created using lidar surface 
elevations	and	conservatively	adopts	the	peak	flow	downstream	of	the	
project	reach	throughout,	as	flows	from	the	lateral	catchment	were	not	
available	at	the	time	of	assessment.	The	water	surface	profiles	should	
therefore	not	be	used	to	determine	property	flood	immunity	levels	or	
hydraulic impacts on lateral pipe networks.
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Figure 5

HECRAS Q100 Water Surface Profile – Option 1a

Option 1a was run as a sensitivity test to determine the afflux if the full width of the concrete channel was vegetated, with no compensatory earthworks. 

Figure 4 - HECRAS Q100 Water Surface Profile – Option 1a

Option	1a	was	run	as	a	sensitivity	test	to	determine	the	afflux	if	the	full	
width of the concrete channel was vegetated, with no compensatory 
earthworks.
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Figure 6

HECRAS Q100 Water Surface Profile – Option 1b

Option 1b reduced the extent of planting to the invert of the channel, to reduce afflux within a range that may be acceptable, subject to modelling the hydraulic
impacts on the lateral drainage networks. 

Figure 5 - HECRAS Q100 Water Surface Profile – Option 1b

Option 1b reduced the extent of planting to the invert of the channel, 
to	 reduce	 afflux	within	 a	 range	 that	may	 be	 acceptable,	 subject	 to	
modelling the hydraulic impacts on the lateral drainage networks.
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Figure 7 

HECRAS Q100 Water Surface Profile – Option 2 
 

In addition to increased roughness at the base of the channel, option 2 included compensatory earthworks to reduce afflux. 

Figure 6 - HECRAS Q100 Water Surface Profile – Option 2

In addition to increased roughness at the base of the channel, option 
2	included	compensatory	earthworks	to	reduce	afflux.
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Figure 8

HECRAS Q100 Water Surface Profile – Option 3

Option 3 involved extensive earthworks modelling to replicate the upstream channel reach.  This scenario was developed with REALM Studios to ensure access 
to the waterway was provided for both maintenance and the local community.

Figure 7 - HECRAS Q100 Water Surface Profile – Option 3

Option 3 involved extensive earthworks modelling to replicate the 
upstream	 channel	 reach.	 This	 scenario	was	 developed	with	 REALM	
Studios to ensure access to the waterway was provided for both 
maintenance and the local community.
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Figure 9 

HECRAS Q100 Water Surface Profile – Option 4 
 

Option 4 both raised the surface levels at the base of the channel and reduced the Q100 flows rate to represent proposed pipes sized for a 1 year event.  This 
option sought to improve ecological value of the waterway by reducing the frequency of storm events whole maintaining base flows from the lateral catchments. 

Figure 8 - HECRAS Q100 Water Surface Profile – Option 4

Option 4 both raised the surface levels at the base of the channel 
and	reduced	the	Q100	flows	rate	to	represent	proposed	pipes	sized	
for a 1 year event. This option sought to improve ecological value 
of	 the	 waterway	 by	 reducing	 the	 frequency	 of	 storm	 events	 whole	
maintaining	base	flows	from	the	lateral	catchments.
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Figure 10

HECRAS Q100 Water Surface Profile – Option 3 +1

Results of the preferred option indicate there will be localised hydraulic impacts at the bridge abutments as well as within the downstream reach where the “light 
touch” will be trialled.  Further assessment of these impacts are therefore recommended however no pipe outfall location appear to be directly affected at these
locations.  The Q100 water surface does not appear to encroach on adjacent properties.

Figure 3 - HECRAS Q100 Water Surface Profile – Option 3 +1

Results of the preferred option indicate there will be localised hydraulic 
impacts at the bridge abutments as well as within the downstream 
reach	where	the	“light	touch”	will	be	trialled.	Further	assessment	of	
these impacts are therefore recommended however no pipe outfall 
location appear to be directly affected at these locations. The Q100 
water	surface	does	not	appear	to	encroach	on	adjacent	properties.
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