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1 Introduction 

A development application for a new Bunnings Waterhouse at 1-19 Bonnyrigg Avenue, Bonnyrigg has been 

lodged with Fairfield City Council (DA 71.1 / 2015).  The subject site comprises two lots as shown in Figure 

1-1, with one an undeveloped parcel and the other previously used as a bus depot.  An existing Bunnings 

Warehouse on the property to the north (21 Bonnyrigg Avenue) is proposed to cease operation when the 

subject site is completed. 

This Flood Study reviews local overland flood behaviour at the subject site and is supplementary to the 

previous Flood Impact Assessment report prepared by Cardno on 29 January 2015. 

 

 

Figure 1-1 Site Locality (Aerial Image Source: Nearmap) 

1.1 Flood Impact Assessment Report (January 2015) 

Henty Creek, located near the western boundary of the subject site, is a tributary of Clear Paddock Creek 

which was assessed in the Flood Study for Orphan School Creek, Green Valley Creek and Clear Paddock 

Creek prepared by Sinclair Knight Merz in October 2008.  The Cardno Flood Impact Assessment Report 

(2015) reviewed the flood inundation defined in the 2008 Study and concluded that the proposed 

development satisfied the requirements of Chapter 11 – Flood Risk Management of the Fairfield City Wide 

Development Control Plan 2013 Amendment 7. 



Flood Study Report 
Bunnings Warehouse, Bonnyrigg 

10 July 2015 Cardno 2 

2 Council Request for Information 

Fairfield City Council reviewed the development application for the subject site and advised in their letter 

(Reference 71.1 / 2015, dated 15 May 2015) that additional information was required for assessment.  Item 4 

in relation to flooding stated: 

 

The site is located within a part low and part no flood risk precinct as a result of mainstream flooding and 

also may be affected by local overland flooding which has not yet been risk mapped by Council. A Flood 

Impact Assessment has been submitted however it does not address the overland flooding that may affect 

the site. Accordingly the applicant shall address the following matters raised by Council's engineers: 

1. A copy of the flood information sheets, obtainable via the Section 149 (2) & (5) Planning Certificate 

process, for all lots in the development shall be submitted to Council. 

2. Council's records indicate that the sites may be subject to local overland flooding which has not yet 

been risk mapped by Council. In this regard, a flood study prepared by a suitably qualified civil 

engineer, competent in flood analysis, to determine the extent, depth and velocity of any overland 

flow affecting the site shall be submitted to Council. 

3. Following the flood study, a revision of the flood risk management may be required and any revisions 

shall be submitted to Council together with the flood study. 

 

2.1 Flood Information Sheets 

Flood Information Sheets for the two subject lots, 1-9 Bonnyrigg Avenue and 11-19 Bonnyrigg Avenue, are 

attached as Appendix B. 

 

2.2 Local Overland Flooding 

The Fairfield City Overland Flood Study, prepared by Sinclair Knight Merz in December 2004, identified 

potential overland flow flood paths at the southern and northern boundaries of the subject sites.  Flow 

behaviour in these flowpaths is detailed in Section 5 of this Flood Study Report. 

 

2.3 Flood Risk Management 

Flow behaviour within the site is identified as of low hazard as detailed in Section 5. 
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3 Available Data 

3.1 Three Tributaries Study 

The Flood Study for Orphan School Creek, Green Valley Creek and Clear Paddock Creek (referred to as the 

three tributaries of Prospect Creek) prepared by Sinclair Knight Merz in October 2008 assessed mainstream 

flooding along these watercourses.  Two road crossings of Henty Creek are located near the subject site and 

the drainage culverts at these are: 

 Elizabeth Drive - 8 x (3.3 m x 0.75 m) and two 1.8 m diameter; and 

 Bus Transit Way (LPT Way) - 8 x (3.3 m x 0.75 m). 

Peak flood levels were also defined which are reviewed for verification of the overland flow model detailed in 

Section 4. 

 

3.2 Council Data 

Fairfield City Council provided ground elevations in the catchment area of the subject site as Aerial Laser 

Survey (ALS) ground elevations.  Council’s GIS of stormwater pit and pipe layout was viewed following a 

meeting with Council on 27 May 2015. 

 

3.3 Detailed Survey 

Detailed ground survey for the existing site by Craig and Rhodes (dated 28/10/2014) is attached as 

Appendix C. 

 

3.4 Site Visit 

A site inspection of the study area 27 May 2015 allowed identification of localised hydraulic controls and 

catchment characteristics for the establishment of the model.  Appendix D includes some photographs from 

the inspection. 

 

3.5 Proposed Development 

The proposed development of the subject site is shown on the drawings by John R. Brogan & Associates 

(Revision P2, dated 08.07.2015) attached as Appendix E.  C&M Consulting Engineers prepared detailed 

stormwater drainage and on-site detention drawings and driveway grading information for the proposed 

development. 
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4 Flood Model Setup 

Subcatchments of the two identified flowpaths (at the northern and southern boundary of the subject site) 

were estimated based on the elevation contours as shown in Figure A1 (in Appendix A).  The contributing 

catchment areas for the southern flowpath (labelled A) is 3.28 ha and for the northern flowpath (labelled B) is 

3.23 ha.   

4.1 Hydraulic Model 

A SOBEK 1D and 2D fully dynamic hydraulic model with direct rainfall was established to estimate overland 

flow behaviour at the site.  Design rainfall intensities for the 100 year Average Recurrence Interval (ARI) 

event were adopted from the Fairfield City Council Stormwater Drainage Policy (2002) as listed in Table 4.1. 

Table 4.1: Design Rainfall Intensities 

Event Duration 100 Year ARI (mm/h) 

10 min 168.11 

30 min 98.87 

60 min 67.31 

120 min 44.68 

 

The SOBEK model for the assessment covered an area of about 85 ha on a 2 m by 2 m grid cell network. 

Elevations for the model grid were adopted primarily from the ALS provided by Council.   Surface roughness 

was modelled for the various landuses based on aerial photography, land-use zones and site inspection as 

shown in Figure A2 with parameters listed in Table 4.2.  A downstream boundary water level for the model 

was estimated as 39 m AHD for the 100 year ARI event based on the peak flood levels from the SKM 2008 

Flood Study. 

Table 4.2 Surface Roughness Parameters 

Landuse Roughness 
Parameter 

Residential Area 0.06 

Grass (maintained) 0.04 

Grass (dense) 0.05 

Road 0.02 

Dense Riparian Vegetation 0.08 

Concrete Areas 0.02 

 

4.2 Pits and Pipes 

Pit and pipe drainage conveying runoff upstream and across the subject site was input to the model as 1D 

elements based on data from Council and ground survey by Craig & Rhodes.  Culverts crossing Elizabeth 

Drive and the bus transitway were modelled as listed in Section 3.1. 

Council’s policy requires a blockage factor to be applied to surface inlet pits – 50% for sag pits and 20% for 

on-grade pits.  In the SOBEK model, pit inlet capacities are restricted to maximum flows as shown in  

Figure A3, also accounting for some locations where two inlets in close proximity have been modelled as a 

single pit. 
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4.3 Proposed Development  

Overland flow modelled for the existing scenario (described in Section 5) shows inundation of the subject site 

near the northern boundary.  A model of the proposed development scenario was established by 

incorporating the design elevations of the northern driveway (by C&M Consulting Engineers) to assess 

behaviour of the only location where existing overland flow enters the subject site. 
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5 Flood Model Results 

5.1 Model Verification 

Results from the SOBEK flood model were reviewed in comparison to peak flood levels presented in the 

Flood Study for Orphan School Creek, Clear Paddock Creek and Green Valley Creek (SKM 2008).  Peak 

water levels for the 100 year ARI event from the two models are summarised in Table 5.1 for locations 

shown in Figure A4 (in Appendix A).  These results show close agreement between the two models and thus 

the SOBEK model is considered suitable for the overland flow assessment for the proposed development at 

the subject site. 

Table 5.1 Modelled Peak Water Level Comparison (m AHD) 

Reference Location SOBEK Model SKM 2008 Flood Study 

A (u/s of Elizabeth Dr) 41.03 41 

B (d/s of Elizabeth Dr) 40.83 40.8 

C (u/s of LPT Way) 40.08 40 

D (u/s of Smithfield Rd) 39.08 39 

 

5.2 Existing Scenario Results 

A storm event of 30 minutes duration in a 100 year ARI event was found to be the critical duration at the site 

from the modelled durations of 10 min, 30 min, 60 min and 120 minutes. 

Figures A5 and A6 show the modelled 100 year ARI peak depths and peak velocity.  These results are 

filtered to show flow depths greater than 0.1m to highlight the primary flows and exclude minor localised 

runoff and depths. 

In a 100 year ARI event, the modelling shows the two overland flowpaths are independent.  On the northern 

side of the subject site, runoff ponds in the lowpoint of Bonnyrigg Avenue which is conveyed in the pipe 

drainage system westward to the creek corridor.  Some flow spills into the northern corner of the subject site 

but the majority of excess flow is conveyed overland through the carpark on 21 Bonnyrigg Avenue.  At the 

southern side of the site, some runoff ponds at the pits on Bonnyrigg Avenue at the intersection of Elizabeth 

Drive but a consistent flowpath (of depth >0.1m) is not shown along Elizabeth Drive westward to the creek. 

 

5.3 Proposed Development Scenario Results 

Figures A7 and A8 (in Appendix A) show the modelled 100 year ARI peak depth and velocity results for the 

proposed development scenario.  A 100 year ARI peak water level of 46.21 m AHD is estimated at the 

Bonnyrigg Avenue lowpoint near the proposed northern driveway.  The peak flowrate of overland flow spilling 

from this location (shown in Figure A10) over the proposed driveway into the site is 0.45 m
3
/s.  Figure 5.1 

shows the flow time-series modelled over the driveway into the site. 

When considering pedestrian and vehicular stability, three velocity x depth criteria have been identified 

historically as follows: 

 ≤ 0.4 m
2
/s This is typically adopted by Councils as a limit of stability for pedestrians 

 0.4 – 0.6 m
2
/s Unsafe for pedestrians but safe for vehicles if overland flood depths do not exceed 

around 0.3 m 

 > 0.6 m
2
/s This is typically adopted by Councils as a limit of stability for vehicles 
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Figure A9 shows the peak velocity x depth modelled for the 100 year ARI event showing low risk surface 

inundation across the subject site, 21 Bonnyrigg Avenue, and Bonnyrigg Avenue.  The peak water depth 

across the crest of the proposed northern driveway into the site would be less than 0.15m (noting the peak 

100 year ARI water level of 46.21 m AHD and minimum crest level of 46.07m AHD). 

 

 

Figure 5.1 Flow from Bonnyrigg Avenue to the Subject Site 
 

A small decrease to peak water levels post-development (shown in Figure A11) occurs at the Bonnyrigg 

Avenue lowpoint as the proposed driveway allows a higher flowrate of water into the site compared to the 

existing ground elevations.  The increase shown along the southern boundary of 21 Bonnyrigg Avenue is 

due to the setup of the model and would not be expected to occur.  This impact is shown as the increased 

flow into the subject site post-development is not contained on-site in the model and is discharged onto the 

adjacent site.  However, the stormwater drainage design by C&M Consulting Engineers accommodates all 

overflow entering the proposed driveway into the on-site detention system, thus there is no overflow from the 

subject site to 21 Bonnyrigg Avenue. 
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6 Conclusion 

Overland flow modelling using SOBEK estimates that the identified flowpaths on the northern and southern 

boundaries of the subject site (1-19 Bonnyrigg Avenue, Bonnyrigg) are relatively minor in a 100 year ARI 

event. 

The proposed development does not adversely impact flood behaviour on neighbouring sites as the design 

by C&M Consulting Engineers manages the overland flow into the site through the on-site detention system.  

Overflow across the northern driveway from Bonnyrigg Avenue is less than 0.15m deep at the crest in a  

100 year ARI event and has a velocity-depth product less than 0.4 m
2
/s. 



Flood Study Report 
Bunnings Warehouse, Bonnyrigg 

10 July 2015 Cardno 9 
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Figure A1 – Overland Flowpath Subcatchments 
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Figure A2– SOBEK Model Roughness 
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Figure A3 – Modelled Street Drainage Pits and Pipes 
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Figure A4 – Model Verification Reference Location 
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Figure A5 – 100 year ARI Existing Peak Flood Depth 
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Figure A6 – 100 year ARI Existing Peak Flood Velocity 
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Figure A7 – 100 year ARI Proposed Peak Flood Depth 
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Figure A8 – 100 year ARI Proposed Peak Flood Velocity 
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Figure A9 – 100 year ARI Proposed Peak Flood Velocity x Depth 
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Figure A10 – Flow and Water Level Reference Location 
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Figure A11 – 100 year ARI Water Level Difference Proposed Minus Existing 
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Photo 1 – Boundary of 11-19 and 21 Bonnyrigg Avenue – facing west 
 
 

 
Photo 2 – Boundary of 11-19 and 21 Bonnyrigg Avenue – facing south 
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Photo 3 – Boundary of 11-19 and 21 Bonnyrigg Avenue – facing south-west 
 
 

 
Photo 4 – Boundary of 11-19 and 21 Bonnyrigg Avenue – facing east 
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Photo 5 – Boundary of 11-19 and 21 Bonnyrigg Avenue – frontage to Bonnyrigg Avenue 
 
 

 
Photo 6 – Boundary of 1-9 Bonnyrigg Avenue and Elizabeth Drive – facing west 
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