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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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the	WSUD	stormwater	treatment	element	maybe	
raingarden	or	wetland	and	be	configured	either	as	
a formed feature or in a more naturalized form that 
mimics part of a former watercourse.  

Treated stormwater stored in 
underground tanks that maybe 
located	under	the	sports	field.	
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Stormwater treatment 
and harvesting scheme

• Diversion from 
stormwater pipe

• Gross Pollutant Trap 

• Transfer pump well 

• Raingarden 

• Irrigation pump well  

• Underground	
storage tanks

• Irrigation pump well

• UV	treatment	unit

• Irrigation system
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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




