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1. General 

1.1 Introduction 

Northrop Consulting Engineers Pty Ltd (Northrop) have been engaged by Moon Investments to prepare 

the Civil Engineering design and documentation in support of a Development Application submission 

to Fairfield City Council for the proposed Cabramatta East Precinct Development at Broomfield Street, 

Cabramatta NSW 2166. 

This report covers the works shown as the Northrop Drawing Package required for the development of 

the site including: 

• Flood Study and Modelling; 

• Stormwater Drainage; 

• Stormwater Detention; 

• Stormwater Quality / Water Sensitive Urban Design; 

1.2 The Development 

1.2.1 Precinct and Surrounds 

The Precinct is located within the suburb of Cabramatta in the Fairfield City Council Local Government 

Area (LGA). The Precinct comprises of a total of approximately 12.5 hectares of land, comprising of 

both private and publicly owned Council land (approximately 2.8 ha). The site is bound by Broomfield 

Street to the west, Fisher Street to the north and Cabramatta Road to the south.  
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Figure 1.1 Site Locality Plan 

1.2.2 Proposed Development 

The proposed works involve the demolition and construction of the East Cabramatta Precinct in order 

to introduce a mix of retail and residential space that will accommodate the urban renewal strategy of 

the broader Cabramatta area. The proposed development will include a ground floor market square 

accompanied by a range of small to large scale retail outlets, revitalizing the precinct with pedestrian 

activity. Multiple residential apartments blocks are to be established above the ground floor amenity 

space, with buildings ranging between seven to eighteen storeys in height. The proposed development 

is to be delivered through four stages. However, this Development Application only discusses stages 1 

and 2, with stages 3 and 4 to be provided in separate applications. A staging plan is provided in Figure 

1.2. 

Due to significant overland flow which existing within the subject site, a large stormwater culvert system 

is to be introduced along the Eastern boundary of the proposed development to direct any overland 

flow away from the site. The Flood Modelling and Stormwater Management sections below (in 

conjunction with the supporting civil design drawing package – attached as Appendix A) details the 

flood study and culvert design. 
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Figure 1.2: Staging Plan 
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2. Flood Modelling and Overland Flow 

Existing overland flow from the upstream catchment flows via Cabramatta Road East and discharges 

north through the site to Fisher Street. The proposed development would obstruct the existing flow 

path, and as such, a new stormwater culvert has been proposed to discharge flood waters around the 

site. To determine the required size of the culvert and measure resulting impacts of the new 

development, a TUFLOW flood investigation was performed by Catchment Simulation Solutions. The 

investigation also helps identify any issues with flooding on neighbouring properties as a result of the 

proposed works. The flood modelling results can be found in Appendix B.  

Generally, the proposed flood management plan for the site comprises of the following elements, as 

discussed further later in the report: 

• Stormwater flood diversion culvert 

• Raised entry levels to provide adequate freeboard above the 1% AEP 

• Flood gates along south-west frontage of Cabramatta Road East 

• On-site detention (refer Section 3.0 of this report) 

• Overland flow paths through the site 

 

The below sections discuss the flood modelling implications on the stormwater culvert design, 

freeboard levels, and overland flow (including through neighboring properties). 

2.1 Culvert Design 

The proposed culvert consists of the following components: 

• 1200 mm wide x 8000mm long grated inlet pit at the south-east site driveway. 

• A 1200 mm wide x 600 mm high box culvert running along the eastern site boundary. 

• An existing stormwater pit reconstructed to a surcharge pit suited for the box culvert. 

 

The above arrangement allows flood waters to enter the culvert and pass around the site, then 

discharge into Fisher Street as per the existing scenario. The flood data provided by CSS 

incorporated a 50% blockage to the inlet pit.   

 

Stormwater modelling software ‘12D Model’ was utilized for site grading and for stormwater design 

across the site, including design of the culvert and inlet grate mentioned above. The critical storm 

hydrograph was provided from Catchment Simulation Solutions (CSS) at the culvert inlet to determine 

the inlet and culvert size. Additionally, the tailwater level was provided at the Fisher Street discharge 

point.  

The stormwater model, inlet hydrograph and tailwater levels can be provided upon request.  

In addition to the inlet hydrograph provided by CSS, additional flows were added to the pipe at the 

discharge point of the on-site detention tank.  

The resulting hydraulic grade lines (HGL) can be found in the stormwater long sections (DAC4101-

DAC4104) found in Appendix A of this report.  

2.2 Flood Modelling and Freeboard Levels 

The existing surface and proposed design surface were provided to CSS for their modelling purposes. 

The resultant flood depths, levels and velocities were then reported on for various locations across 

the site (see Figure 2,1). The site freeboard levels were determined based on the depth information 
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provided and Table 9 of the Fairfield City Council Stormwater Management Policy. A summary of 

these results can be seen in Table 2 below, with additional flooding information found in Appendix B.  

 

Figure 2.1 - Flood Reporting Locations 
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Table 1 – Flood Levels and Freeboard 

Reporting 
Location 

Water Level (mAHD) Flood 
Level 
Difference 
(m) 

Freeboard 
Level 
Required   
(RL m AHD) 

Comments 

Existing Developed 

1 16.67 16.61 -0.06 16.711 
100mm provided to lobby 
and stairwell (non-habitable 
levels)  

2 17.01 16.92 -0.09 N/A 
Flood level reduced in street 
outside site boundary. 

3 16.97 16.99 0.02 17.10 
110mm provided above 1% 
AEP to the site entrance 
point. 

4 - 16.15 - N/A 

Local stormwater conveyed 
to internal site stormwater 
pits and discharged. Internal 
stormwater system not 
included in CSS modelling. 

5 - 15.72 - N/A 
 Minor increase in levels 
through existing flood path. 

6 14.78 15.002 0.22 N/A 
Existing flood levels locally 
increased in existing flood 
path.  

7 15.01 15.05 0.03 N/A 
Minimal increase to flood 
waters in this area 

8 14.50 14.47 -0.03 N/A 
Minimal decrease to flood 
waters in this area 

9 - 

15.05 
(based on 
0.1m depth 
advised by 

CSS) 

- 
1% AEP + 

100mm 
(RL15.17) 

100mm provided to garage 
level. 

10 - 
16.70 (as 

advised by 
CSS) 

- RL17.00 
300mm provided to habitable 
levels. 

11 - 16.87 - RL17.17 
300mm provided to habitable 
levels via proposed flood 
gate 

12 - 16.61 - RL16.91 
300mm provided to habitable 
levels via proposed flood 
gate. 

13 - 16.50 - RL17.91 
300mm provided to habitable 
levels via proposed flood 
gate. 

14 - 15.503 - RL15.80 (min) 
Adjacent habitable floor 
levels minimum 300mm 
above 1% AEP. 

* Notes:  
1.  Lobby considered non-habitable (short-term occupancy only). 
2. Level reported by CSS assumes a raised walkway in this area (later removed). Reported developed 

flood depth utilised to assess actual proposed flood level.  
3. Flood level below <150mm shown. Reduced level shown conservatively assume 150mm depth in 

this location. 
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As seen above, flood freeboard has been provided in accordance with Table 9 of Fairfield City 

Council’s Stormwater Management Policy. Whilst flood levels were modelled to increase slightly in 

adjacent Council-owned properties, these areas are existing overland flow paths (see existing 

scenario flood information in Appendix B).  

 

Northrop Engineers note that alternative methods were investigated to remove the need for flood 

gates along Cabramatta Road East. These included: 

• Increased footpath crossfall -  

Flood depths along the Cabramatta Road East frontage have been modelled in excess of 

185mm. To achieve an additional 300mm freeboard to habitable floor levels, footpath 

crossfalls would exceed 14%. As such, this option was deemed unachievable.  

• Internal ramping – to achieve floor levels 300mm above the 1% AEP, extensive internal 

ramping would be required (in some cases over 11.5m of ramp length). Such ramps were 

investigated, and it was found that internal ramps could not be installed without compromising 

fitout and consequential lease opportunities. 

 

Given the above, floating flood gates were determined to be the most appropriate solution. 

 

2.3 Overland Flow 

Overland flow paths within the site were designed to convey stormwater to stormwater inlet pits in the 

proposed roadway and internal courtyard. In the unlikely event of pit blockage, levels within the site 

were designed to avoid entering buildings and convey stormwater to existing overland flow paths to the 

site’s north. The majority of the runoff from the ground floor podium, proposed roadway and pedestrian 

area is to be captured by grated trench drains and drained to the proposed civil stormwater network 

(internal drainage to be designed by a hydraulic engineer in the detailed design phase). Refer to civil 

engineering drawings in Appendix A for the internal site catchment plan for each stage of the 

construction. 

All internal site drainage collected as roof runoff is to be designed to convey all drainage from the 1 in 

100 year ARI event via an above ground network (to be designed by a hydraulic engineer in the detailed 

design phase). All proposed roof area is to drain via the hydraulic engineering system into the proposed 

civil on-site detention tank, prior to discharging to the stormwater culvert along the Eastern boundary.  
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3. On-site Water Quantity Management 

3.1 Site Discharge 

The Fairfield City Council’s Stormwater Management Policy (Section 4 ‘On-site Detention Systems’), 

provides guidance on the requirement for On-site Detention for development within the LGA. As 

specified by Section 4.2 in the Stormwater Management Policy, the proposed development must adhere 

to the following OSD performance criteria: 

• Maximum PSD of 140l/sec/ha for the 9 hour 100 year ARI for the total site, and 

• Maximum PSD of pre-development site discharge for the 5, 15, 30, 60, 90, 120 and 540 minute 

duration storms for the 5 and 100 year ARIs for the total site  

In order to achieve this performance criteria, an On-site Detention systems is proposed. This strategy 

ensures optimal and consistent site discharge throughout the two stages of construction delivery of 

the proposed development. Modelling for Stage 2 also included the development proposed for Stage 

3 (refer Figure 1.2 of this report) to ensure future development is accounted for. Refer to Northrop 

engineering drawings in Appendix A for staged OSD design. 

The proposed detention tank is located directly adjacent a rainwater reuse tank. The proposed system 

allows the rainwater tank to overflow to the OSD tank, with non-return valves preventing the backflow 

of flood waters into the reuse chamber. 

3.1.1 Methodology 

Stormwater models for the proposed stormwater system have been produced in 12d 1D Dynamic 

Drainage Software (ILSAX) to determine the hydraulic performance of the post development network 

under a range of flood events specified by the Fairfield City Council’s Stormwater Management Policy. 

Rainfall intensity duration and frequency data was adopted from the 1987 version of Australian Rainfall 

and Runoff. The model adopts the following parameters: 

• Paved (impervious) area depression storage = 1mm  

• Supplementary area depression storage = 0mm  

• Grassed (pervious) area depression storage = 5 mm  

• Soil type = 3 

• AMC = 3 

The pre-development surface condition of the subject site was considered to be 100% impervious. 

3.1.2 Modelling Results 

The modelling demonstrates that the proposed On-site detention systems are compliant with the 

performance criteria specified council’s Stormwater Management Policy, for of each stage of delivery 

for the proposed development. The model results for each stage of construction are demonstrated in 

the sections below. 
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3.1.2.1 Stage 1 Results 

The post-development total site discharge rate does not exceed the pre-development discharge rate 

for all storm events specified by Fairfield City council (refer Table 5.1). Furthermore, the discharge rate 

for the 9 hour 100 year ARI storm event is below the Maximum PSD threshold defined by council (refer 

to Table 5.2). 

Table 5.1: Pre vs. Post-Development Site Discharge 

Storm Event 

Pre-

Development 

Discharge (L/s) 

OSD 

Discharge 

(L/s) 

Bypass 

(L/s) 

Total Site 

Discharge 

(L/s) 

Compliance 

5 Year ARI 

5min 243 112 20 132 OK 

15min 263 119 22 141 OK 

30min 247 114 20 134 OK 

60min 233 110 19 129 OK 

180min 131 106 11 117 OK 

360min 98 90 8 98 OK 

540min 74 68 6 74 OK 

100 Year ARI 

5min 416 162 35 197 OK 

15min 406 214 34 248 OK 

30min 366 270 30 300 OK 

60min 358 309 30 339 OK 

90min 380 326 32 358 OK 

120min 362 308 30 338 OK 

540min 118 84 10 94 OK 

 

Table 5.2: 9hr 100 Year ARI Site Discharge 

Stage One Area (m2) 
Max. PSD – 9hr 100 

Year ARI (L/s) 
Site Discharge (L/s) Compliance 

7465 
104.50 93.8 OK 

 



  

 

S183030-01: Cabramatta East Precinct Development 
Civil Engineering Report: Stormwater Management Plan | Rev 1 | 12.05.2023 Page 12 of 20 

 

3.1.2.2 Stage 2+3 (Final) Results 

The post-development total site discharge rate does not exceed the pre-development discharge rate 

for all storm events specified by Fairfield City council (refer Table 5.3). Furthermore, the discharge rate 

for the 9 hour 100 year ARI storm event is below the Maximum PSD threshold defined by council (refer 

to Table 5.4) 

Table 5.3: Pre vs. Post-Development Site Discharge 

Storm Event 

Pre-

Development 

Discharge (L/s) 

OSD 

Discharge 

(L/s) 

Bypass 

(L/s) 

Total Site 

Discharge 

(L/s) 

Compliance 

5 Year ARI 

5min 326 
236 22 258 OK 

15min 344 237 23 260 OK 

30min 322 236 22 258 OK 

60min 307 235 21 256 OK 

180min 169 158 11 169 OK 

360min 126 118 8 126 OK 

540min 96 89 7 96 OK 

100 Year ARI 

5min 556 
240 38 278 OK 

15min 530 232 36 268 OK 

30min 478 316 33 349 OK 

60min 470 391 32 423 OK 

90min 500 429 34 463 OK 

120min 481 378 33 411 OK 

540min 
153 106 10 116 OK 

 

Table 5.4: 9hr 100 Year ARI Site Discharge 

Stage Two Area (m2) 
Max. PSD – 9hr 100 

Year ARI (L/s) 
Site Discharge (L/s) Compliance 

9665.52 
135.32 116 OK 



  

 

S183030-01: Cabramatta East Precinct Development 
Civil Engineering Report: Stormwater Management Plan | Rev 1 | 12.05.2023 Page 13 of 20 

 

3.2 Stormwater Quality Management 

The Fairfield City Council’s Stormwater Management Policy (Section 6 ‘Water Quality Improvement), 

provides guidance on the requirement for water quality management for development within the LGA. 

Section 6.3 highlights the separation of the LGA into three distinct stormwater management zones, and 

details the stormwater quality measures that apply to each zone. In reference to section 6.3, it states 

that “Water quality improvement is not required within the Urban Zone.” 

Noting that the subject site is within the Urban Zone, it has been inferred that stormwater quality 

measures are not required for the development. 
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4. Conclusion 

Northrop Consulting Engineers has prepared this report to provide information to Fairfield City Council 

as a supplement to the Civil Engineering drawings (DAC0000-DAC9001) for the DA submission for the 

proposed development at East Cabramatta Precinct. 

Following a TUFLOW investigation, a significant overland flow has been identified within and around 

the subject site. A large stormwater culvert system is to be introduced along the Eastern boundary of 

the proposed development to direct any overland flow away from the site. Flood gates have been 

proposed where required freeboard levels are above those practical for habitable floor levels.  

The proposed stormwater management strategy demonstrates compliance with Council’s Stormwater 

Management Policy. An onsite detention system has been proposed to satisfy councils stormwater 

discharge requirement for all stages of construction. 
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Appendix A – Engineering Drawings 
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CONSTRUCTION NOTES 1. PLACE STOCKPILES MORE THAN 2m (PREFERABLY 5m) FROM EXISTING VEGETATION, CONCENTRATED WATER PLACE STOCKPILES MORE THAN 2m (PREFERABLY 5m) FROM EXISTING VEGETATION, CONCENTRATED WATER FLOW, ROADS AND HAZARD AREAS. 2. CONSTRUCT ON THE CONTOUR AS LOW, FLAT, ELONGATED MOUNDS. CONSTRUCT ON THE CONTOUR AS LOW, FLAT, ELONGATED MOUNDS. 3. WHERE THERE IS SUFFICIENT AREA, TOPSOIL STOCKPILES SHALL BE LESS THAN 2m IN HEIGHT. WHERE THERE IS SUFFICIENT AREA, TOPSOIL STOCKPILES SHALL BE LESS THAN 2m IN HEIGHT. 4. WHERE THEY ARE TO BE IN PLACE FOR MORE THAN 10 DAYS, STABILISE FOLLOWING THE APPROVED ESCP WHERE THEY ARE TO BE IN PLACE FOR MORE THAN 10 DAYS, STABILISE FOLLOWING THE APPROVED ESCP OR SWMP TO REDUCE THE C-FACTOR TO LESS THAN 0.10. 5. CONSTRUCT EARTH BANKS (STANDARD DRAWING 5-5) ON THE UPSLOPE SIDE TO DIVERT WATER AROUND CONSTRUCT EARTH BANKS (STANDARD DRAWING 5-5) ON THE UPSLOPE SIDE TO DIVERT WATER AROUND STOCKPILES AND SEDIMENT FENCES (STANDARD DRAWING 6-8) 1 TO 2m DOWNSLOPE.
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Appendix B - Flood Modelling Results 

Flood Modelling Results provided by Catchment Simulation Solutions (CSS) can be seen below. 

 

Existing Scenario – Flood Depths 

 

Existing Scenario – Flood Velocity 
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Existing Scenario – Flood Velocity-Depth Product 

 

 

Developed Scenario – Flood Depths 
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Developed Scenario – Flood Velocity 

 

 

Developed Scenario – Flood Velocity-Depth Product 
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Differences (Existing to Developed) – Flood Depth 

 

 

Differences (Existing to Developed) – Flood Level 
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Differences (Existing to Developed) – Flood Velocity 

 
 

 

 


