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1.0 INTRODUCTION 

1.1. Background 
Storm has been engaged by Impact Group to prepare a flood impact report for the proposed 

development at 20 & 21 Boorea Ave, Lakemba.  This assessment has been undertaken as a part 

of Development Application (DA) to appreciate the design implications that may be imposed 

by Canterbury-Bankstown Council (Council) in relation to 1% ARI flood level and Onsite 

Detention (OSD) requirements. 

The site is located adjacent to Coxs Creek and currently is used as a storage area/warehouse. 

The proposed development is a residential aged care facility (AMAN). 

As such, through the progression of this assessment, Storm has consulted with the Council to 

discuss and formulate a feasible strategy with consideration to flood planning levels and 

feasible legal point of discharge.  

1.2. Scope 
This drainage and flood impact assessment is prepared in support of DA with the following 

scope applying: 

 Review the development expectations and site constraints with respect to impacts on 

flooding and drainage; 

 Discuss and continually liaise with Council to obtain all relevant information with 

respect to potential implications of the application; 

 Review Council’s flood maps and advise on the parking/garage and habitable area flood 

levels; 

 Undertake hydraulic analysis and complete Council’s checklist to size OSD; 

 Provide drainage conceptual drawings to support DA. 
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2.0 SITE OVERVIEW 

2.1. Site Visit and Existing Conditions 
A site visit was conducted by Storm Civil Engineer, Marcia Amir_Abdollahian, on 02 May 2017.  

The purpose of the inspection was to confirm existing conditions, topography, potential flood 

conditions and site constraints.  Key to this was observing existing drainage system, overland 

flow path and Coxs Creek’s profile adjacent the site. 

The property at 20 & 21 Boorea Ave, Lakemba covers an area of 0.31 Ha and No. 20 is currently 

a house and No. 21 is used as a warehouse. The land is bound by the Coxs Creek to the north, 

Boorea Ave to the south and abutting industrial/residential properties to the east and west. 

Figure 1 shows the site layout. 

 

Figure 1 –  Existing site layout 

 

Site Area 

(0.31 Ha) 
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The site is located at a cul-de-sac. Boorea Ave slops towards north/cul-de-sac. Two side entry 

pits are located with the cul-de-sac. One between lots 20 & 21 and the other one between lots 

21 Boorea Ave and 5 Frazer St (Figure 2). The current entrance to lot 21 is raised and is higher 

than the road and the side entry pits. The remainder of the site slopes toward the Coxs Creek 

(Figure 3). The site entry pits have 2.1m lintel with 0.9 m grates (measured on site). It is likely 

that any surface runoff in excess to the site entry capacity ponds within the cul-de-sac and 

ultimately it is drained by the pit/pipe system. If the ponding level reaches the raised entrance 

of number 20 Boora Ave, it can form an overland flow towards the Coxs Creek. 

The warehouse exists (on the boundary with Coxs Creek) with openings at the base of the 

corrugated iron wall (Figure 4&5). Any flooding from Coxs creek can potentially leak into the 

warehouse. However, the walls will provide a partial barrier for the water entering the site. 

 

Figure 2 

Side Entry pits- Boorea Ave Cul-de-sack 

 

 

Figure 3 

Raised entrance- 21 Boorea Ave 

 

Figure 4 

Corrugated iron wall- site boundary adjacent 

to Coxs Creek 

 

Figure 5 

Looking at Coxs Creek through the opening 

in the corrugated iron 

 

 

 

There was no safe access to the Cox creek adjucent to the site. No existing stormwater pipes 

and pits was observed within 20 Boorea Ave. 
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Considering site layout and slopping toward the creek, Coxs creek is identified as a suitable 

point of discharge for the proposed development. Figure 6 shows the stormwater outlets of 

the neighbouring property to the creek. 

 

 

Figure 6 – Stormwater connection to the creek- neighbouring property 

2.2. Canterbury-Bankstown council 

requirements 
Key criteria from Council’s DCP and Engineering Specifications which relate to the subject site 

are summarised below: 

Flood management: 

 Ensure development will not increase the flood hazard or flood damage to other 

properties or adversely affect them in any way during times of flooding. 

 Habitable floor levels for all residential and institutional buildings are to be a minimum 

of 500mm above the 1 in 100 year ARI flood level. 

 All garages and parking areas are to be at least 150mm above the 1 in 100 year flood 

level. 

On-Site Detention (OSD): 

 Submit an OSD check list with the development application. 

 Provide OSD with all development consisting of multi dwelling housing and residential 

flat building, regardless of the impervious area before and after the development, and 

regardless of whether the site falls toward or to the street. 

 The minimum tank depth to allow access is 700mm. 

 The permissible site discharge (PSD) is limited to 150 litres per second per hectare for 

a 1 in 10 ARI storm event. 

 Ponding and overflow levels shall not be less than 300 mm below any habitable floor 

levels of building and not less than 150mm below non-habitable floor level. 

Stormwater 

connection 

Coxs Creek 



 

20&21 Boorea Ave, Lakemba – Flood impact Report  5 

 Where OSD is a part of the proposed stormwater system, up to 25% of the required 

volume for the above systems can be offset into a rainwater tank. 

Basement pump system: 

 Design the pump out pit to have sufficient volume for a 10 year ARI rainfall event for 

two hours duration so that a minimum volume of water can be retained in the sump 

when the pumps are in the off position. 

 Minimum pump-out pit size 3 m3. 

Pipe drainage: 

 The pipe drainage system be designed to cater for 1 in 20 year ARI storm rainfalls. 

 In addition to the 20 year ARI event, design the piped drainage system to ensure any 

potential overflows generated from system blockage, or overflows in storm events with 

an ARI of 100 years, do not present a hazard to people or cause significant damage to 

property (surface runoff or overland flow paths must be indicated on the design plans). 
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2.3. Proposed Development 
The proposal comprises a multi-storey residential aged care centre as shown on the elevation 

view provided in Figure 7.  Th proposed building has 4 levels with an underground basement. 

The carparks are located in the basement as well as the kitchen, water and storage rooms, staff 

room and maintenance room and plant.  

 

Figure 7 – Elevation view of the Proposed Development 

Figure 8 shows the plan view of the ground floor of development with the proposed ramp to 

the basement parking. 

 

Figure 8 – Plan View of Development, showing basement ramp 
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3.0 FLOOD AND DRAINAGE 

ASSESSMENT 

3.1. Flood Impact Assessment 
The Council completed a flood study in the area and provided 1% ARI flood depth contours 

(Appendix A). Figure 9 shows the 1% flood level contours in this site. 

 

Figure 9 – 1% ARI flood depths 

Planning certificate, section 149 for lots 20 and 21 Boorea Ave was issued by the council 

(Appendix B). Section 2.6 (flooding) of the planning certificates specifies: 

 Lot 20 is not subject to any flood related development controls. 

 Lot 21 is subject to flood related development controls due to possible flooding from 

overland flow. 

Consultation with Council’s Development team was undertaken early in the assessment in the 

form of email and phone communication to ascertain overall flood related development 

controls.  The following key points are addressed: 

i. Council reported the highest 1% flood level as RL 19.25m AHD. It is at the entrance of 

lot 21 in Boorea Ave. It is due to overflow from the street drainage within Boorea Ave. 

The entrance of the proposed building should be raised or a hump should be located 

to RL 19.40m AHD (including 150mm free board).  
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ii. 1% ARI flood is contained within the creek and lot 21 is subject to flooding due to 

overland flow. 

iii. Figure 10 shows the proposed ground level planed on the site survey. Comparing the 

flooding extent and the layout of the proposed building, the critical location is the 

south-east corner of the building. The existing ground level is about RL 18.05 AHD. 1% 

flood depth is 0.3 m (Figure 9). Therefore, Ground level should be at minimum RL 

18.85m (including 500 mm free board). 

  

Figure 10 – Proposed ground level overlayed on the site survey 

 

iv. The proposed ramp to the entrance is located within lot 20. This lot is not affected by 

1% ARI flooding and is not subject to any flood related development controls. The ramp 

may start at the same level as the existing ground level. 

v. The basement level is below 1% ARI flood level. Therefore, any opening to the outside 

area including staircases must be avoided. 

Consultation with Council’s Development team identified the area adjacent to the creek as 

critical flooding zone. The 1% flood map provided by council does not show any barrier 

between the creek’s top of the bank and the lot. However currently is a building with 

corrugated iron walls at the boundary of the site and the creek. These walls provide partial 

blockage of the water entering the site. Since the proposed layout includes an open space on 

the west side of this boundary, it is expected that the proposed development will provide 

additional flood storage compared to the existing layout.  

A flood storage assessment was carried out to ensure the proposed development will not 

increase the flood hazard or flood damage to other properties or adversely affect them in any 

way during times of flooding. This assessment assumes that currently there is no barrier at the 

site boundary (a conservative assumption). 

Critical Location 
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Figure 11 shows the lost flood storage is red and the available additional flood storage in blue. 

The red and blue areas are measured as 179 m2 and 191 m2, respectively. This confirms that 

the proposed layout can provide additional flood storage to compensate for the lost storage, 

if required. 

 

Figure 11 – Flood storage assessment 

 

3.2. Drainage Strategy 

3.2.1. On-Site Detention 

Council’s OSD check list is included in Appendix C.   

Unrestricted site discharge in 1 in 10 Yr event is 119 L/S. The Permissible Site Discharge (PSD) 

is 47 L/S (150 L/S per hectare). The OSD storage and an orifice is designed to restrict the site 

discharge and reduce it to 47 L/S. 

DRAINS software, a Stormwater Drainage System design and analysis program is used to 

design the OSD system. Drains uses ILSAX hydrologic model which has been widely used for 

urban stormwater system design and analysis in Australia and New Zealand. 

Model parameters have been adopted from Council’s DCP as well as the DRAINS User Manual. 

Key parameters used have been listed below: 

Catchment runoff: 

 Soil Type: 3 
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 Antecedent Moisture Content, AMC: 3 

 Paved (impervious) area depression storage: 1mm 

 Grassed (pervious) area depression storage: 5mm 

Intensity-Frequency-Distribution (IFD) Data has been obtained from the Bureau of 

Meteorology (BOM) for the subject site to provide a range of design storms. 

Time of concentration (Tc) calculated using the kinematic wave formula. 

 Orifice coefficient: 0.6 (circular shaped, square edge cut in a flat plate) 

 Manning’s n roughness values: 

 Impervious areas: 0.013 

 Pervious areas: 0.03 

 Concrete pipes: 0.013 

The catchment is modelled as 56% impervious. Based on the modelling results, 55.25 m3 

detention storage is required. 25% of this storage is provided in the rainwater tank and the 

remaining in the OSD. The OSD footprint area is 39.12 m2. Max water level is OSD is at RL. 17.17 

m AHD and a 146mm orifice at RL. 16.065 m AHD is required. Figure 12 shows the Detention 

storage graph (combined rainwater tank and OSD) in a 1 in 10 years- 1.5 hours storm. The 

reduced peak discharge is 47 L/S. 

 

  

Figure 12 – Total detention storage graph- 1 in 10 years- 1.5 hours event 

3.2.2. Basement Pump System 

The contribution catchment area to the basement pump out system is limited to the basement 

access ramps only. A trench grate is proposed at the lower end of the ramp to divert away all 

other surface flows from the basement. 

The pump out pit is designed to have sufficient volume for a 10 year ARI rainfall event for two-

hours duration so that a minimum volume of water can be retained in the sump when the 

pumps are in the off position. 

Key information about the basement sump/pump system is listed below: 

 Contribution catchment (limited to the exposed access ramp): 160 m2 

 Use two pumps to work in tandem to ensure that both pumps received equal usage 

and neither pump remains continuously idle. 
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DRAINS was used to model the driveway runoff. Figure 13 shows the runoff hydrograph of the 

ramp catchment for 1 in 10 years- 2 hours storm. Total volume of runoff is 11.2 m3. Max 

discharge is 7 L/S. 

 

Figure 13 – Driveway runoff hydrograph and total volume- in 10 years, 2 hours storm 

The basement pump system needs to provide 4 m head with 7 L/S discharge. This is to pump 

the driveway runoff from the basement level RL14.80m AHD to the ground level pit at RL18.80 

m AHD (refer to the drainage network drawings in Appendix D). A D75VA single phase pump 

(Davey) or equivalent is proposed. This is to be confirmed at the detailed design stage. Figure 

14 shows the characterises curve of a D75VA-Davery pump. 

 

Figure 14 – D75VA pump characteristics curve 
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3.2.1. Drainage Network 

Drainage network layout is proposed to convey 1 in 20 year events and overland flow routes 

are specified to cater for 1 in 100 year events. The proposed network is included in Appendix 

D. The proposed drainage network is prepared as a part of the DA and all levels are to be 

confirmed at the detailed design stage. 
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4.0 CONCLUSIONS AND 

RECOMMENDATIONS 
The flood assessment has shown that the proposed building can maintain flood storage.  The 

proposed ground level is at RL 19.00 m AHD which is above 1% ARI flood level plus 500mm 

free board.  

With respect to drainage assessment and design, an OSD is designed to restrict site discharge 

to PSD. The drainage layout including pipes and pits are designed to cater for 1 in 20 Years 

events and overland flow routes are specified to convey 1 in 100 year flows. 

Basement access ramp drains to a sump and pump system. The sump volume is calculated to 

have enough storage for 1 in 10 years, 2 hours storm. The ramp runoff is to be pumped to the 

OSD.
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APPENDIX B 
Planning Certificate: Section 

149 of the Environmental 

Planning and Assessment 

Act, 1979 

 

 
 

 































 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

APPENDIX C 
OSD checklist 

 

 
 

 







 

 

 

APPENDIX D 
Drainage layout 
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