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Lynbrook, Victoria
 

Chullora, NSW
 

Hornsby, NSW

Related Sites

Water sensitive homes
Site planning
Landscape measures
Melbourne Water: 

The basics of WSUD
CSIRO: 

Water sensitive urban design

Marrickville Council encourages residents to learn about and apply water
sensitive urban design in the management of their properties.

What is water sensitive urban design?
In the past, urban stormwater drainage systems have been designed primarily to
prevent flooding with the view that rainwater should be transported as quickly as
possible into the nearest natural waterway.

Unfortunately this water carries with it a range of pollutants including litter,
sewer overflows, vehicle emissions, garden fertilizers, animal faeces, silt and
vegetation. This puts great stress on the waterway resulting in algal blooms,
ecosystem breakdown and polluted rivers and beaches. In addition, a vast
quantity of potentially usable water is wasted.

Water sensitive urban design (WSUD) is most simply defined as the
sustainable management of water within urban areas through intelligent and
integrated design. It looks at the urban water cycle as a whole, taking into
account all three urban water sources: potable water, wastewater, and
stormwater.

The aims of water sensitive urban design are to:

Reduce runoff flows while minimising on-site flood risk 
Reduce potable water use through the use of efficient fixtures and
appliances and through rainwater, stormwater and greywater reuse
Minimise wastewater generation, treating wastewater to a standard
suitable for reuse and/or discharge to receiving waters 
Protect natural systems by treating stormwater before discharge to
receiving waters
Integrate stormwater treatment into the landscape to enhance the
recreational and aesthetic quality of the urban environment

What can I do on my property?

Capture water before it leaves your property from rooftops and hard
surfaces using rainwater tanks, swales and rain gardens 
Slow the flow of stormwater through smart landscape design, placing
garden beds on contour for passive irrigation 
Implement landscaping and drainage elements that ensure sediments, leaves, grass clippings and nutrients no
longer leave your property. Barrier plantings are one way of achieving this 
Reduce or eliminate the use of water soluble fertilisers on your property as these cause algal blooms in
waterways
Plumb rainwater into toilet and laundry to reduce potable water use

Where paving is necessary choose permeable options 

For more information on water sensitive urban design contact Council's Water and Catchments Coordinator or phone
9335 2104.
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CLIENT: MERITON APARTMENTS PTY LTD

SUITE 91, 330 WATTLE STREET
ULTIMO NSW 2007
PH. (02) 9211 3744 FX. (02) 9211 9449

landscape architecture,  urban design  &  environmental design

78-90 OLD CANTERBURY ROAD 
LEWISHAM

          
DATE:                
DRAWING:        
SCALE:        

DETAIL LANDSCAPE PLAN

DETAIL CONCEPT PLAN

NOTES
1. Roundabout planted with dense low endemic plant species and a stand of advanced 

native palms

2. Entry plaza acts as pedestrian commuter hub. A paved area with seating, public art, 
bicycle parking, shade tree and garden bed planting and access to Hudson Park and 
café and main pedestrian cross site thoroughfare.

3. Pedestrian stairway, seating stairs and 1:20 ramps lead to café landing overlooking park 
and corner activity. These elements are interplanted with native ground cover and trees 
providing summer shade.

4. Pedestrian bicycle share-way forms a link across the site in conjunction with other 
pedestrian site links.

5. Southern 1:20 ramp or stair access to Hudson street and parking areas.

6. Raised lawn and garden areas provide seating and passive recreation opportunities and 
define primary path access.

7. Seating ledge as extensive raised passive recreational element overlooking central lawn 
areas.

8. Set down stormwater detention garden beds connected through the length of the park 
to mitigate stormwater flows and generate interest and interactive play opportunities. 
WSUD beds capture surface flow from the park and low flows from Hudson Street and Old 
Canterbury Road. While also being laid out to carry overland flow and divert to pit intakes.

INDICATIVE MATERIALS

Scale                     1:200@A1

0 1 5 10m 20m

LEGEND

Proposed trees
Refer to Indicative Plant Schedule

Lawn

WSUD planting
Refer to Indicative Plant Schedule

Proposed shrubs & groundcovers
Refer to Indicative Plant Schedule

Timber decking

Feature paving

Unit paving to courtyards
Refer to architects DWG

Seating wall

Stepping blocks

Playground

Public art installation

Creative playBlue glaze Rain gardenBright colour Creative play Interactive WSUD Recycled brick Seating opportunities Concrete handsSleeper landingConcrete access Concrete relief  Concrete wall art Contrast paving Play structure

9. After the entry plaza a series of lawn areas and a play area are defined to provide a variety of 
destinations. All areas are serviced with seating elements and cross site access.

10. Terraced beds within in situ concrete walls define areas and provide planting beds with stormwater 
detention capacity from adjoining paved areas. 

11. Primary north south through site link terminates at hardwood sleeper deck and seating area 
overlooking park and WSUD beds. Equal access is provided from here to Hudson Street parking 
via and raised platform and ramp.

12. In situ concrete walls are located to mitigate falls and avoid hand rails. These walls retain extensive 
linier planting of native ground covers and street trees defining the southern edge of the park.

13. In situ concrete wall faces are utilised for public art display, such as imprinting/ relief works, 
embedded coloured glazed or recycled brick.

14. Dedicated play area naturally bounded by planted terraces and accessed from multiple points 
including 1: 20 all access ramp. Includes dedicated play equipment and adventure/ nature play 
facilities.

15. Primary open lawn area and eastern access to Hudson Park with a single grove of small to 
medium sized native trees. 

16. Dedicated BBQ and shelter facility adjoining nature play, planted terraces and main eastern lawn.

17. Darker paving defines route of pedestrian bicycle share-way.

18. Potential locations for independent public art installation are indicated across the site.

Proposed lights, refer to lighting plan
5085-ES-1 / Shelmerdines 

DA-1220-06 A
1:200@A1

SECTION A-A

SECTION B-B

Extent of 1:20 / 1:100 flood level

23 JAN 2014

1

2

3

4

5

18

18

18

18

18

18

A

B

A

B

GARDEN BED EXAMPLES
Alpinia caerulea 
Aphanopetalum resinosum 
Blechnum ‘Silver Lady’
Calathea zebrina
Cordyline petiolaris
Cyathea cooperi
Dianella ‘Silver Streak’
Hibbertia scandens
Kennedia prostrata
Lomandra ‘Nyalla’
Macrozamia communis
Pennisetum alopecuroides ‘Purple Lea’
Poa labillardieri var. labillardieri
Syzygium ‘Tiny Trev’
Westringia fruticosa ‘Zena’

RAIN GARDEN EXAMPLES
Banksia robur
Carex appressa
Crinum pedunculatum
Helmholtzia glaberrima
Hymenocallis speciosa
Isolepis nodosa
Juncus usitatus

Tristania laurina Ceratopetalum apetalum

Ceratopetalum apetalum

Banksia integrifolia

Quercus palustris

Angophora floribunda

Angophora costata

Alphitonia excelsa

OVERLAND FLOW PATH

12.20
11.5311.4011.53

11.53 11.50 11.53

12.60
12.20

12.95
12.24

100Year ARI Peak Depth - 0.350

20Year ARI Peak Depth - 0.227

100Year ARI Peak Depth - 0.400

20Year ARI Peak Depth - 0.257
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Our Ref: 59914017[14-0002] 

Contact: Matthew Zollinger 

 

7 January 2014 

 

Meriton Group 

Level 11, Meriton Tower,  

528 Kent Street,  

SYDNEY   NSW   2000 

 

Attention: Matthew Lennartz 

 

LEWISHAM ESTATE OVERLAND FLOW BEHAVIOUR 

This letter discusses the behaviour of overland flows through Lewisham Estate. The 
results discussed here have been extracted from the modelling presented in Cardno’s 
letter dated 5 December 2013 (Ref 59914007 [13-0310]). Detailed description of the 
scheme that was modelled is presented in the above mentioned letter and should be 
referenced if further details are required.  

Overland flow behaviour 

The existing drainage network across the site consists of a covered Sydney Water 
channel with no formal provision for overland flow. Presently flows exceed the capacity 
of the conduit in approximately a 1 - 2 year ARI storm event, pond on Old Canterbury 
Road before overtopping and flowing through the site as shown in Figure 1 and 2. 
Buildings were constructed across the natural overland flow path resulting in potential 
damage to buildings and risk to life from high hazard flow through the site during larger 
flood events. Downstream of the site, flows cross the Light Rail corridor before entering 
Hawthorne Canal.    

   

Figure 1 - Existing Overland Flow                Figure 2 - Existing Overland Flow (WMAwater, 2013) 

 

The proposed Lewisham Estate upgrades the trunk drainage system and provides a 
formalised overland flow path through the Estate (Figure 3).  
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Figure 3 – Formalised Overland Flow Path (landscaping details subject to change) 

The formalised overland flow path will carry water around Lewisham Estate during events larger than a 5 
year ARI. Flood waters will reach a maximum depth of 0.5m at the roundabout on Hudson Street (Location 2 
in Figure 3). The flow path will remain active for approximately 80 minutes during the 100 year ARI event 
(Figure 4 shows the depth and duration of flooding within the Park Section of the Overland Flow Path 
(location 1 on Figure 3). It is noted that the design storms used in our assessment produce the maximum 
flows for the specific ARI, there will be other storms which cause a longer duration of flooding (to a lesser 
depth and hazard). 

Flows within the park section of the formalised overland flow path will be low hazard and have a VxD less 
than 0.4 as defined in the Floodplain Risk Management Manual (2005). Parts of the road section of the 
overland flow path develop a VxD greater than 0.4 during the 100 year ARI, however the hazard remains 
low. 

Attachment A reproduces figures showing depth, hazard and VxD of flooding during the 20yr and 100yr 
ARI’s as presented in the modelling report (5 Dec 2013). 
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Figure 4 – Depth and Duration of Overland Flows 

 

Conclusion 

 

The formalised overland flow path for Lewisham Estate will be used to convey flood water from Old 
Canterbury Road around the Estate, discharging into the Light Rail Corridor approximately every 5 years.  
The duration of flooding will be for approximately 80 minutes during the critical design storm duration with the 
hazard will remain low through the shared park section of the floodway. 

Should you have any questions please do not hesitate to contact myself or Dr Brett C Phillips.   

 

Yours faithfully, 

 

 

 

Matthew Zollinger 

Senior Project Manager 

For Cardno 

9024 7133 

matthew.zollinger@cardno.com.au 

 
Attachment A – Extracted Modelling Figures 

 

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

D
e

p
th

 (
m

)

Time (min)

Flood Depths in Overland Flow Path

100yr ARI 20yr ARI



7 January 2014 4 

 

 

 

www.cardno.com 

 

 

Attachment A – Extracted Modelling 

Figures 
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CENTER GREEN SOFT

LANDSCAPING AREA 3017.4m2

THROUGH SITE LINK

616m2

Sturt Noble
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STURT NOBLE ASSOCIATES PTY LTD.
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Our Ref: 59914017[13-0303i] 

Contact: Matthew Zollinger 

 

18 December 2013 

 

Meriton Group 

Level 11, Meriton Tower,  

528 Kent Street,  

SYDNEY   NSW   2000 

 

Attention: Shener Dursun 

 

LEWISHAM ESTATE DRAINAGE WORKS 

 

This letter is in response to a review of the Conditions of the Consent issued for the 

development of 78 - 90 Old Canterbury Road with regard to flooding issues. All current 

Council planning documents as well as modelling and reporting that has been 

undertaken to date has been based on flood planning levels being set to the 100 year 

ARI + 0.5m freeboard. Cardno recommend Meriton seek to modify Condition 7 of the 

Concept Approval pertaining to minimum (habitable) finished floor levels for the 

development.  

 

1. FLOOD PLANNING REQUIREMENTS 

 

The NSW State Governments Floodplain Development Manual is the guiding document 

for Council’s managing and developing areas within floodplains. It recommends 

Councils use development controls such as setting minimum flood planning levels to 

manage flood risk. Marrickville Council’s LEP (2011) sets the flood planning level as the 

100 year ARI plus 0.5m freeboard. (extract provided in Attachment A), generic 

provisions are provided in Council’s DCP 2.22 “Flood Management”. 

 

Marrickville Council’s LEP (2011) Clause 6.3: 

“Flood planning level” means the level of a 1:100 ARI (average 

recurrent interval) flood event plus 0.5 metre freeboard. 

 

Marrickville Council’s DCP 2.22: Controls for new residential development - C5 

Floor levels of habitable rooms must be a minimum of 0.5m above the 

standard flood level at that location. For areas of minor overland flow (a 

depth of 300mm or less or overland flow of 2cum/sec or less) a lower 

freeboard of 300mm may be considered on its merits. 

 

2. DISCUSSIONS WITH COUNCIL 

Cardno and Meriton have met with Marrickville Council twice to discuss flood 

management for the proposed Lewisham Estate. All discussions involving setting floor 

levels or assessing impacts of the development considered the 100 year ARI as is 
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consistent with Councils LEP and DCP. This is reflected in all current modelling/assessments.  It was agreed 

that the PMF would be assessed for the purpose of evacuation only. 

 

Following discussions with Council on 30 August, the following clarifications were sought – Council’s 

responses are in brackets; 

 

1. In principle Council considers changes to peak flood levels for the 100 year ARI of less of 0.1m not 

to be significant (Council's DCP allows a change of 0.1m but this needs to balance against the 2 

following points below); 

2. We will need to assess the floor levels of properties that are affected by changes in peak flood levels 

[during the 100 year ARI] to determine if the impacts are significant; (Agree this may result in a local 

increase of 0.1m being significant); 

3. We will need to consider the change in flood risk on surrounding properties as a result of the 

development (Agree); 

4. We need to consider blockage of the sag pits proposed in Old Canterbury Road by 50%.  It is 

proposed to block pits B/2 and B/1 by 50% and pits B3/A, B3, B4 and the 15m long letter box pit by 

20%; - shown in Figure 2 (Agree however Council reserves the right to increased inlet capacity as a 

factor of safety against blockage if it deems it necessary upon assessment of the DA and final 

drainage plans); 

5. All basement access will have a freeboard of 500mm above the 100 year flood levels (Agree with 

regard to the overland flow from Old Canterbury Road); 

6. The development must be consistent with Councils DCP 2.22 (flood management) (Confirmed); 

7. RMS will need to accept the increase in peak flood levels on Old Canterbury Road, Council will refer 

the DA to RMS for comment (Agree); 

8. There may be conflicting conditions in the consent regarding the trunk drainage pipe being located 

under the park - Council to confirm; and (See Schedule 3 of part 3A concept approval Condition 11 - 

Public Open space); 

9. Meriton are going to consider their options for an "early works DA" to enable the construction of the 

trunk drainage system (Noted); and 

10. Council is not in favour of a drainage pipe or culvert being built over the basement carpark. 

 

During further discussions on 18
th
 October, Council indicated that in principle they accepted the flood 

modelling results and reiterated that Council’s DCP 2.22 was the appropriate policy to be addressing. 

Cardno are presently in the process of addressing Council’s concerns (received via email 30 October, 2013) 

as detailed below:  

 

With any proposed future DA please ensure that a Flood Report is submitted including the 

following items; 

• For background the discussion paper and addendum dated 14 August 2013 should be 

discussed and included in an appendix; 

• For clarity please ensure that Table 1 (from the discussion report dated 14 August 2013) 

or similar is reproduced with the final scheme included in the table; 
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• Check to see if there is a change in flood risk to surrounding properties 

• Assess the overland flow paths for safety i.e. VxD relationship; and 

• Tabulated HGL calculation which detail the pit loss coefficients used at each pit and the 

down[stream] tail water level used. 

 

A report discussing the flooding and drainage works will be submitted to support the future Development 

Application for Lewisham Estate. 

 

3. CONCEPT APPROVAL - 78-90 OLD CANTERBURY ROAD, LEWISHAM (MP08_0195) 

Based on the above discussion, we recommend that Meriton seek to change Condition 7 of the Concept 

Approval as detailed in Section 2.1 below 

 

2.1 SCHEDULE 3 – CONDITION 7 – FLOOD LEVELS 

The current condition sets the floor levels of the development referenced to the Probable Maximum Flood 

level which is not consistent with either Marrickville Council’s LEP (2011), DCP 2.22 nor is it consistent with 

the general principles of the NSW Government’s 2005 Floodplain Development Manual. Council’s planning 

documents nominate the 100 year ARI flood level plus 0.5m freeboard as the appropriate flood planning 

level for setting minimum habitable floor levels for dwellings.  All current modelling has been undertaken on 

the basis of setting floor levels at the 100yr ARI plus 0.5m freeboard, as such, we believe it appropriate to 

change Condition 7 as detailed below: 

 

Current condition  

 

7.  Future Development Applications shall comply with the Cardno Flood Management Report dated 

30.11.11 and consider and address any recommendations in any Council adopted Flood Study 

and relevant state policies at the time of lodgement of the application to demonstrate the finished 

floor levels of the buildings will be above the probable maximum flood levels for the site and that 

the development will not adversely impact on any surrounding property (including the light rail 

corridor) by the redirection of flood waters or loss of flood storage. 

 

Revised condition (proposed change in red) 

 

7.  Future Development Applications shall comply with the Cardno Flood Management Report dated 

30.11.11 and subsequent flood studies endorsed by Council and relevant state policies at the 

time of lodgement of the application to demonstrate the finished floor levels of the buildings will 

be not less than 0.5 m above the 100 year ARI flood levels and that the development will not 

adversely impact on any surrounding property (including the light rail corridor) by the redirection 

of flood waters or loss of flood storage.  
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Should you have any questions please do not hesitate to contact myself or Dr Brett C Phillips.   

 

Yours faithfully, 

 

 

 

 

Matthew Zollinger 

Senior Project Manager 

For Cardno 

9024 7133 

matthew.zollinger@cardno.com.au  

 

Attachment A – Marrickville Council LEP Clause 6.3 
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12/17/13 NSW Legislation

www.legislation.nsw.gov.au/maintop/view/inforce/epi+645+2011+cd+0+N 1/2

  

Whole title  Parent Act  Historical versions  Historical notes  Search title  Maps
 

Marrickville Local Environmental Plan 2011

Current version for 25 October 2013 to date (accessed 17 December 2013 at 15:57)
Part 6 Clause 6.3 << page >>

6.3   Flood planning

(1)  The objectives of this clause are as follows:

(a)  to minimise the flood risk to life and property associated with the use of land,

(b)  to allow development on land that is compatible with the land’s flood hazard, taking into account
projected changes as a result of climate change,

(c)  to avoid significant adverse impacts on flood behaviour and the environment.

(2)  This clause applies to:

(a)  land that is shown as “Flood planning area” on the Flood Planning Map, and

(b)  other land at or below the flood planning level.

(3)  Development consent must not be granted to development on land to which this clause applies unless
the consent authority is satisfied that the development:

(a)  is compatible with the flood hazard of the land, and

(b)  is not likely to significantly adversely affect flood behaviour resulting in detrimental increases in
the potential flood affectation of other development or properties, and

(c)  incorporates appropriate measures to manage risk to life from flood, and

(d)  is not likely to significantly adversely affect the environment or cause avoidable erosion, siltation,
destruction of riparian vegetation or a reduction in the stability of river banks or watercourses,
and

(e)  is not likely to result in unsustainable social and economic costs to the community as a
consequence of flooding.

(4)  A word or expression used in this clause has the same meaning as it has in the Floodplain
Development Manual (ISBN 0 7347 5476 0), published in 2005 by the NSW Government, unless
it is otherwise defined in this clause.

(5)  In this clause, flood planning level means the level of a 1:100 ARI (average recurrent interval)
flood event plus 0.5 metre freeboard.

http://www.legislation.nsw.gov.au/fullhtml/inforce/epi+645+2011+pt.6-cl.6.3+0+N?
http://www.legislation.nsw.gov.au/fragview/inforce/epi+645+2011+pt.6-cl.6.3+0+N?actno=203&actyear=1979&parentact=y
http://www.legislation.nsw.gov.au/fragview/inforce/epi+645+2011+pt.6-cl.6.3+0+N?showhistoricals=y
http://www.legislation.nsw.gov.au/fragview/inforce/epi+645+2011+ed+0+N?
http://www.legislation.nsw.gov.au/sintitle/inforce/epi+645+2011+pt.6-cl.6.3+0+N/1?EPITITLE=Marrickville%20Local%20Environmental%20Plan%202011&display=Marrickville%20Local%20Environmental%20Plan%202011
http://www.legislation.nsw.gov.au/feed?id=sif&query=(Type%3Depi)%20AND%20(No%3D645)%20AND%20(Year%3D2011)&desc=Updates%20to%20Marrickville%20Local%20Environmental%20Plan%202011&name=Marrickville%20Local%20Environmental%20Plan%202011
http://www.legislation.nsw.gov.au/fragview/inforce/epi+645+2011+pt.6+0+N?
http://www.legislation.nsw.gov.au/fragview/inforce/epi+645+2011+pt.6-cl.6.3+0+N?fragid=65
http://www.legislation.nsw.gov.au/fragview/inforce/epi+645+2011+pt.6-cl.6.3+0+N?fragid=67
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