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Our Ref : 59914007[13-0257] 

Contact: Matthew Zollinger 

 

18
th
 October 2013 

 

Meriton Group 

Level 11, Meriton Tower,  

528 Kent Street, Sydney NSW 2000 

 

Attention: Shener Dursun 

 

 

Dear Shener 

 

LEWISHAM ESTATE DRAINAGE WORKS 

 

This letter is to discuss the upgrade to Council’s and Sydney Water’s drainage 

infrastructure by the proposed Lewisham Estate development. The process and the 

results of the flood modelling that has been undertaken is discussed.  

 

1. BACKGROUND 

 

Under existing conditions a Sydney Water channel has been covered and piped with no 

allowance for a formalised overland flow path for flows which exceed the capacity of the 

conduit.  The proposed development seeks to provide a formalised overland flowpath to 

convey the 100 year ARI flows from the local catchment east of Old Canterbury Road 

to the Light Rail corridor and Hawthorne Canal. 

 

In 2011 Cardno undertook flood modelling to assess the development of the conceptual 

design for the site. The flood assessment was subsequently approved by the 

Department of Planning and Infrastructure (2012) with conditions to ensure the 

development of the site will not adversely impact on any surrounding property 

(including the Light Rail corridor) due to the redirection of floodwaters or loss of flood 

storage.   

 

This letter discusses the results of additional modelling that has been undertaken to 

further develop the design for this site to inform a Development Application. 

 

Cardno and Meriton have met with Sydney Water and Marrickville Council to discuss 

the options for managing floodwaters from both the Hawthorne Canal and from the 

local catchment upstream of the site to enable the progression of this development.  
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It was agreed with Sydney Water that it would be best if a copy of the Sydney Water model be supplied to 

Cardno to ensure consistency with the benchmark conditions. What is to be considered acceptable changes 

to peak 100 year ARI water levels as a result of the proposed development was also discussed.  

 

To facilitate the timely assessment of the options a request for clarification and/or confirmation of the 

following was forwarded to Sydney Water on 31 July 2013:  

 

1. Acceptable changes in peak 100 year water levels within the Hawthorne Canal corridor;  

2. Blockages assessment – We are proposing to block the culverts by 50% and run the 100 year ARI 

event. We suggest applying a blockage to either location A or B in Figure 1 below, Sydney Water’s 

preference is requested. This assessment is for consideration of the scale of potential impacts to the 

proposed development and will not to be used for setting floor levels for the development or for 

assessing impacts on surrounding properties;  

3. A Flood Risk Management Plan is to be submitted with the development application (not the early 

works DA). This will assess the risk to the site from higher order floods such as the PMF;  

4. Sydney Water will provide a copy of the WMAwater model to Cardno to ensure that our benchmark 

modelling is consistent with the Sydney Water results; and 

5. Only the 20 and 100 year ARIs need be assessed for this site.  

 

Sydney Water provided the following responses to the request for clarification and/or confirmation  

 

1. The changes in water level may not be just confined to the canal but more likely to impact 

surrounding land, which is privately owned. Until the 1 in 100 year ARI models are executed for both 

options it is difficult to indicate at this stage what the acceptable changes in water levels are within 

the Hawthorne Canal. 

 

 
Figure 1 - Downstream Blockage Options 



3 

 

 

 

www.cardno.com 

2. Both 50 and 100% blockage should be modelled for both options at Hawthorn Canal culvert on 

Longport Street. 

3. We are comfortable with the Flood Risk Management Plan (FRMP) to be submitted together with the 

development application. The plan should comply with Marrickville Council's FRMP requirements. 

4. Sydney Water will provide you with a contact for access to the WMAwater model for consistency. 

5. To meet all stakeholder requirements we require that the 5, 20 and 100 year ARls be assessed for 

both options. 

 

Following discussions with Council 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 .1m but this needs to balanced 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 

to determine if the impacts are significant; (agree this may result in 0.1m change 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%; (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 Schedulue 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. 

 

2. EXISTING DRAINAGE SYSTEM 

 

The existing drainage network consists of a covered Sydney Water channel flowing through the Lewisham 

Estate with no formal provision for overland flow. Presently flows exceed the capacity of the conduit in 

approximately a 1 - 2 year ARI storm event. Water ponds on Old Canterbury Road before overtopping and 

flowing through the site as shown in Figure 2 and 3. Buildings were constructed across the natural overland 

flow path resulting in damage to buildings and risk to life from high hazard flow through the site during flood 

events. Flows cross the Light Rail corridor before entering Hawthorne Canal.   
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                 Figure 2 - Existing Overland Flow   Figure 3 - Existing Overland Flow 

 

 

Figure 4 - Sydney Water Infrastructure 

 

The existing trunk drainage infrastructure (covered channel and oviform pipe) traversing the site is owned by 

Sydney Water (Figure 4). Council owns the drainage system in Old Canterbury Road which drains into the 

Sydney Water system, surface water on Old Canterbury Road enters the system through four pits located on 

Old Canterbury Road (Figure 5). Flows that exceed the capacity of these pits travel overland through the 

site. 
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Figure 5 – Existing Inlet pits on Old Canterbury Road 

 

3. PROPOSED DRAINAGE SYSTEM 

 

The proposed development of Lewisham Estate seeks to upgrade the trunk drainage system that presently 

flows through the site and provide a formal overland flow path which will minimise the risk of damage to 

property and risk to people (Figure 6). The proposed upgrade of the system is consistent with the intent of 

the 2005 Floodplain Development Manual and Council’s DCP 2.22 and will provide a benefit to the present 

and future community. 

 

The development of Lewisham Estate provides an additional two stormwater pits in Old Canterbury Road 

enabling water that previously ponded on Old Canterbury Road to access the upgraded trunk drainage 

system. The existing pipes that flow under buildings will be replaced by larger pipes that will be located under 

the proposed open space/overland flow path area parallel to Hudson Street (Figure 6), detailed drawings of 

the upgraded stormwater network are provided in Appendix A).  
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Figure 6 - Upgraded Drainage Network 

 

4. FLOOD MODELLING 

 

The approach that was adopted was to utilise the supplied copy of the WMAwater TUFLOW model of 

Hawthorne Canal and its tributaries to establish benchmark flooding and to then modify this model to 

represent the planned development, then run the model and assess the impacts of planned development on 

flooding. 

 

The inputs to the assessment comprised: 

 

1. A copy of the WMA benchmark model and/or model results for the agreed events supplied by 

Sydney Water and WMAwater; 

2. Information on drainage assets already held; 

3. An electronic copy of site drawings and site survey provided by Meriton; 

4. Copies of models assembled previously by Cardno and/or others; and 

5. Information on the proposed drainage system works provided by Meriton and/or AT&L. 

 

4.1 Existing Conditions 

 

The TUFLOW model supplied by WMAwater/Sydney Water is a 1D/2D model with conduits and narrow 

channels represented as 1D elements in combination with the terrain which is represented using a 3m x 3m 

grid.  Inflows are input as local hydrographs generated by a hydrological model. 

 

The location of previous development on the site is given in Figure B1 (Figures supplied in Appendix B) and 

detailed in the 2003 site survey given in Figure B2. 

 

The inflow hydrographs are assigned to a zone where the model automatically inputs the flows at the lowest 

level within the zone.  The local sub catchment boundaries and inflow zones are identified in Figure B3. 
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The effective location of inflows within the site under Existing Conditions is problematic in comparison with 

the buildings previously located on the site. The northern local inflow is located downstream of a building 

which would be expected to pond overland flows from the upstream areas of the local sub catchment.  The 

southern local inflow assumes that all runoff west of Brown Street is directed back onto Brown Street. 

 

To overcome these assumptions two local inflows were deleted and they replaced with a “rainfall-on-grid” 

representation of rainfall/runoff in this area. 

 

The adopted roughness values under Existing Conditions are given in Figure B4. 

 

The estimated 100 year ARI flood extents and depths are given in Figure B5.  The estimated 100 year ARI 

flood velocities are given in Figure B6. 

 

A feature of the WMAwater model and the results in Figures B5 and B6 is the major assumed flow path 

through a former building.  This appears to have been based on a driveway off Brown Street and a driveway 

ramp on the side of the building (refer Figure B2). 

 

4.2 Future Conditions 

 

The Future Conditions model is based on the drainage re-alignment and augmentations shown in 

Appendix A.  . Overland flows from the formalised overland flow path are directed down the access road 

along the western boundary of the site to the location where the existing system discharges into the rail 

corridor well downstream of the proposed light rail station. 

 

Key hydraulic features of proposed system: 

 

1. Two additional kerb inlet pits located in Old Canterbury Road; 

2. A 15 metre long letterbox inlet located within the proposed development parallel to Old Canterbury 

Road (under Building E); 

3. Twin 1650 mm pipes located under the proposed open space/overland flow path area parallel to 

Hudson Street; 

4. A surcharge pit located at the corner of the overland flow path and North-South Street (B/9); 

5. Lowering of the overland flow path by 0.3m (eastern end RL 11.7 m, western end RL 11.3 m); 

6. A wall between the site and the Light Rail corridor to a minimum height of 1.0 m until the outlet of the 

overland flow path located at the low point in the driveway adjacent to Building B; 

7. A gap in the boundary wall to allow overland flow to discharge into the Light Rail corridor; 

8. A surcharge pit located at the connection to the Sydney Water trunk drainage pipe downstream of 

the site; 

9. A surcharge pit located at entry to overland flow path (B/5). 

 

As per Council’s request the inlet pits on Old Canterbury Road were blocked for the developed scenario 

(50% for the sag pits and 20% for the other pits). A marked up sketch detailing the hydraulic controls 

modelled is provided in Figure B7. 
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4.3 Results  

 

The estimated 100 year ARI flood extents and depths are shown in Figure B8.  Flood level differences in 

comparison with the 100 year ARI flood levels are given in Figures B9, the 20 year results are shown in 

Figure B10 and B11. The results show: 

 

• The proposed scheme results in a local increase in the peak 100 year ARI flood level in Old 

Canterbury Road of 0.1 m ie. from 12.4 m AHD under Existing Conditions to 12.5 m AHD under 

Future Conditions. This impact does not extend to any buildings and does not result in any additional 

over floor flooding; 

• The proposed scheme results in a local increase in flood levels at the corner of Brown Street and 

William Street. There are some uncertainties regarding the existing flood levels at this location due to 

complexity of flow behaviour through buildings that had been constructed over the overland flow 

path. Notwithstanding this, there are differences to Existing Conditions within the road corridor of up 

to 0.24 m.  The impact on properties is less than 0.2 m and additional floor level survey was 

undertaken to confirm that there was no existing buildings will be impacted by these changes. 

Buildings in this vicinity have a freeboard above the peak 100 year level greater than 0.77m under 

Future Conditions;  

• There are some minor increases to peak depth of flooding on Old Canterbury Road adjacent to the 

site during the 20 year ARI. event This location is already experiences inundation on a regular basis 

and this minor increase is not considered significant; 

• While Figure B9 shows some local increases in peak flood levels within the Light Rail corridor at the 

end of Hudson Street this appears to be associated with the representation of the flood wall in the 

model and will be adjusted in future modelling. 

 

The proposed schemes results in approximately 6.8 m
3
/s

 
being conveyed in the upgraded pipe network and 

2.2m
3/
s flowing across the kerbline into the formalised overland flow path. Table 1 summarises the flows 

developing from Lewisham Estate as well as those affecting the site from upstream.  

 

Table 1 - Flow Summary 

ARI Current Site 

Discharge
*
 

(m
3
/s) 

Post 

Development Site 

Discharge
*
 (m

3
/s) 

Upgraded trunk 

drainage flow 

capacity (m
3
/s) 

Overland 

flow (m
3
/s) 

Total 

Catchment 

flows (m
3
/s) 

percentage 

contribution of 

site to total 

catchment flows 

20 0.56 0.43 5.7 0.8 6.5 7% 

100 0.69 0.51 6.8 2.2 9.0 6% 
*
Site discharges reported by Browns (Dec 2012) 

 
+ 
Trunk drainage capacity is measured as the flow within pipes that flow into pit B/5 within the site.  This pit may surcharge and transfer 

some of this flow into the formalised overland flow path. 
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5. BENEFITS TO THE COMMUNITY  

 

The upgrading of the trunk drainage network will benefit the surrounding community as follows:  

 

1. Flooding on Old Canterbury Road – The existing pipe network has a limited capacity and only 

conveys the 1-2 year ARI storm event with additional flows ponding on Old Canterbury Road before 

flowing overland. The proposed upgrade to the drainage system will convey the 5-10 year ARI flood 

event;  

2. Light Rail Corridor - The proposed development will not significantly impact flooding in the Light Rail 

corridor. Additional modelling and works have been undertaken and civil works will be undertaken to 

ensure the new station adjacent to the site is not adversely affected by overland flow from the 

catchment upstream of Lewisham Estate; 

3. Reduction in runoff - While runoff from the site only represents around 6% of flows during the 100 

year ARI event and less than 7% of flows during the 20 year ARI event the development of 

Lewisham Estate includes on-site detention sufficient to return the discharge of stormwater from the 

site to that of a completely undeveloped site which will reduce the peak discharge into the Light Rail 

corridor; 

4. Relocation of Council / Sydney Water assets - The relocation of the upgraded trunk drainage system 

from below existing privately owned buildings to Council owned public open space allows for easier 

access for maintenance and facilitates any future improvements to the upstream drainage system; 

and 

5. Development south of Hudson Street – Presently stormwater from south of the site flows along 

Hudson Street and discharges into the Light Rail corridor in the vicinity of the new station. The 

proposed upgrade to the drainage system includes the installation of pits and pipes in McGill Street 

to manage the drainage of the area south of Hudson Street. This benefits the community by reducing 

the flooding of the Light Rail station and accommodating future development of the area immediately 

south of Hudson Street.  

 

6. CONCLUSIONS 

 

The development of Lewisham Estate is located at the downstream end of a highly urbanised local 

catchment with an drainage system with very limited capacity and with no provision for overland flows.  The 

proposed upgrade of the drainage system through the site increases the capacity of the trunk drainage 

system from approximately a 1-2 year to 5-10 year ARI capacity. In addition to the increased pipe capacity 

the development provides a formal overland flow path to convey flows in excess of the augmented drainage 

system capacity. The proposed development considers future development of adjacent sites and provides 

upgraded street drainage on both McGill Street and Old Canterbury Road. 

 

Development of the site results in some minor impacts to peak flood levels adjacent to the site. These minor 

impacts do not adversely impact on any existing properties and should be considered not significant. 
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The behaviour of floodwaters at this site is complex and there are further opportunities to optimise the 

drainage infrastructure at this location in future design work.  

 

The upgrade of the trunk drainage system and installation of OSD as part of the development of Lewisham 

Estate benefits the wider community by increasing the drainage system capacity, providing a formal overland 

flow path, reducing peak flows generated by the site and facilitating future development south of Hudson 

Street.  

 

A report addressing all flooding issues in accordance with Council’s DCP will be submitted with the 

Development application for the site. 

 

Should you have any questions please do not hesitate to contact the undersigned.   

 

Yours faithfully, 

 

 

 

 

Matthew Zollinger 

Senior Project Manager 

For Cardno 

9024 7133 

matthew.zollinger@cardno.com.au  

 

Appendix A – Civil Drainage Plans (AT&L) 

Appendix B – Flood Model Results 
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Appendix A – Civil Plans 
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Appendix B – Figures 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure B1  Existing Buildings 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure B2   2003 Survey of Development Site 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure B3   Local subcatchment Boundaries and Inflow Zones under Existing Conditions 
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Figure B4   Hydraulic Roughness under Existing Conditions 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                        Figure B5   100 yr ARI Flood Extents and Depths – Existing Conditions 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                         Figure B6   100 yr ARI Flood Velocities – Existing Conditions
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 Figure B7  Hydraulic Controls
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 Figure B8 
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 Figure B9   100 YEAR ARI PEAK WATER LEVEL DIFFERENCES                                           SCHEME D1 LESS EXISTING (BLOCKED)
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 Figure B10  
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 Figure B11   


