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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.




