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1. Introduction 
Northrop Consulting Engineers have been engaged by File Planning (FDC) on behalf of Bayside City 

Council to prepare a Stormwater Management Strategy and Flood Assessment in support of a 

rezoning proposal for 2-4 Guess Avenue, Wolli Creek.  

The subject site (the site) includes numbers 2 and 4 Guess Avenue (Lots 101 and 102 DP808944 

respectively) which are currently zoned RE1 Public Recreation and are designated for acquisition by 

Council for public purpose. Council have resolved that they no longer require the site for public 

purpose and are seeking to submit a Planning Proposal to amend the Rockdale LEP to re-zone the 

site as B4 Mixed Use and remove the Land Acquisition order.  

The investigations for this report focused on the following: 

• Identify the location and size of existing stormwater services within the vicinity of the site. 

• Identify stormwater connection points for the subject site. 

• Identify specific stormwater requirements for development under the proposed zonings within 

Bayside Council. 

• Undertake a flood impact assessment. 

• Identify floodplain risk management options. 

The purpose of this report is to demonstrate that it is feasible to implement Council’s stormwater and 

floodplain management objectives. The options presented herein are not intended to limit the 

investigation of other suitable detailed design responses at Development Application stage. 

1.1 Current Site Conditions 

Subject Site 

The site occupies an area of approximately 7765m2  and is bounded by Arncliffe Street to the south 

east, Guess Avenue to the south west and Mount Olympus Boulevard to the north west. The site is 

retained along Arncliffe Street to a level approximately 800mm above the footpath level, and is mostly 

flush on the Guess Avenue boundary.  

At the time of writing 2 Guess Avenue was occupied by a truck spare parts business, while 4 Guess 

Avenue had already been vacated, demolished, and excavated well below the existing street level on 

Mount Olympus Boulevard. Figures 1 below shows the site aerial image and surrounds. 

The subject site is located within the Wolli Creek Development Area as presented in Figure 2, 

therefore the development must comply with the requirements presented in Section 2.6.2 “Special 

Precincts – Wolli Creek Redevelopment Area” of “Rockdale Technical Specification Stormwater 

Management, 2011”. 

Site Topography  

The site falls from north to south from RL4.8m AHD to RL1.6m AHD, approximately 3.2m difference in 

elevation between the Mount Olympus Boulevard boundary and the Arncliffe Street boundary.  
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Figure 1: Site Aerial Image (Source: Nearmaps) 

Existing Stormwater Infrastructure 

There are several existing stormwater lines passing adjacent to the site, with existing pits on Mount 

Olympus Boulevard, Guess Avenue and Arncliffe Street. The site generally drains to Arncliffe Street 

where there are several existing connections to the street drainage network. The street drainage 

network drains south under Arncliffe St, through lot 57 via a 600mm pipe in an easement, before 

discharging into the Bonnie Doon Channel then the Cooks River. The pipe sizes and conditions must 

be further investigated during the detailed design stage for any proposed development. 

Future Stormwater Infrastructure 

According to the ‘Stormwater Drainage Plan – sheet 2 for the Project “Wolli Creek road and drainage 

upgrades”’ five existing kerb inlet pits on Arncliffe Street are proposed to be demolished. Two new pits 

are proposed, and the stormwater drainage will be directed to a 600Hx1200W box culvert to then 

discharge into Bonnie Doon Channel.  

  



 

SY182980 / 29 July 2019 / Revision 3 Page 6 of 24 
 

 

Figure 2: Wolli Creek Redevelopment Area. (Source: Rockdale DCP 2011) 
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1.2 Proposed Development 

An indicative configuration of the proposed development, prepared by SJB Architects, dated 19 July 

2019, is presented in Figure 3. The proposed development would consist of a large public open 

space, 2 residential buildings with retail tenancy at ground floor with outdoor seating. 

 

Figure 3 - Proposed development. Source: Urban Design Study, SJB Architects,2019. 
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2. Methodology 
Our assessment has been undertaken through: 

• Liaison with Bayside Council and review of their policies. 

• Site visit undertaken on 12th Feb 2019. 

• Review of supplied design documentation. 

• Review and modification of the Bonnie Doon, Eve Street/ Cahill Park Pipe and Overland 2D 

Flood Study (WMAWater, 2017) TUFLOW model supplied by Bayside Council. 

• Preparation of concept flood storage topography and stormwater management strategies. 

• Reporting. 

Consideration has been given to the following documents. 

• Urban Design Report, 2 & 4 Guess Avenue, Wolli Creek (SJB Architects, 2019). 

• Bonnie Doon, Eve Street/ Cahill Park Pipe and Overland 2D Flood Study (WMAwater, 2017). 

• Rockdale Development Control Plan (Bayside Council, 2011). 

• Rockdale Technical Specification – Stormwater Management (Bayside Council, 2011). 

• Flood Advice Letter by Bayside Council and dated the 7th of November 2018. 

• Australian Rainfall and Runoff 2019 (AR&R 2019). 

• NSW Government Floodplain Development Manual (NSW Government, 2005). 

• Water Management Act 2000 No. 92 (NSW Government, 2019). 

• Directions for Planning Proposals issued under Section 9.1(2) of the EP&A Action (Section 

4.3 Flood Prone Land) – previously referred to as Section 117 directions. 
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3. Proposed Stormwater Management Strategy 
Northrop has performed desktop investigations with regards to Council’s stormwater management 

requirements, and preliminary calculations of catchment flows and stormwater management device 

sizing. The requirements and a conceptual stormwater management strategy for the proposed 

development scenario, and the requirements for the development are presented below, and 

summarised in Appendix A. 

3.1 Stormwater Quantity Management 

Major/ Minor Drainage Systems 

The major/minor approach to stormwater drainage is the recognised drainage concept for urban 

catchments within Bayside Council. 

The minor drainage system is comprised of below ground pit and pipe network and is designed to 

control nuisance flooding and enable effective stormwater management for the site. Council’s 

Engineering Design Specifications section 2.6.2 requires the minor drainage system to be designed 

for the 5%AEP storm. It will be possible to drain the podium and roof runoff from the site during this 

event, however as street drainage is flooded during the 5%AEP event (refer to Section 4), it may not 

be possible to drain surrounding on-grade areas through the piped system. 

The major drainage system incorporates overland flow routes through proposed hardstand, car 

parking and landscaped areas. According to “Rockdale Technical Specification – Stormwater 

Management” (2011) Section 2.6.2; overland flow routes are [to be] designed to cater for flows 

between the 5%AEP and 1%AEP storms with a minimum of 200 mm freeboard between this level and 

any habitable areas. Overland flow paths should be designed such that there are no trapped low 

points around the proposed buildings, however it should be noted as above the site may be flooded in 

larger rainfall events, which may cause some inundation of overland flow paths.  

Further catchment and pipe network modelling will be required for the site to suitably size the 

major/minor drainage network during the design phase of the project. 

On-site Stormwater Detention 

According to “Rockdale Technical Specification – Stormwater Management” (2011) Section 2.6.2 this 

site does not require On-site Retention or Detention. A Section 7.11 contribution is required to provide 

for drainage augmentation. 

The post-development scenario proposes a larger landscaped area than the pre-development 

scenario, therefore decreasing peak flows. 

Connection to Council’s System 

It is necessary to consider two scenarios for the proposed connection to Council’s network: (a) before 

the construction of the drainage network proposed by AT&L; and (b) after the upgrades proposed by 

AT&L and presented in Appendix B of this report. 

• Scenario A - There are several pits that could be possible connection points along Arncliffe 

Street, providing opportunity for multiple discharge locations. 

• Scenario B – Considering the system proposed by AT&L, the site could be connected to the 

proposed pit A/6 (refer to drawing C071 in Appendix B) on the corner of Guess Avenue and 

Arncliffe Street, or to pit B/1 (refer to drawing C071 in Appendix B) on Arncliffe Street, 

however these pipes may require upgrades to cater for the flows coming from the site. The 

Stormwater Design proposed by AT&L should be reviewed to ensure the assumptions on 
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which it is based, (in particular the assumed percentage of impervious area for the subject 

site), are congruent with the new proposed use for the site. 

In both scenarios, there are feasible options to provide a legal point of discharge. 

3.2 Stormwater Quality Management 

Pollution Reduction Targets 

According to “Rockdale Technical Specification – Stormwater Management” (2011) Section 7.5.2, 

large redevelopments are required to achieve the following reduction in pollutants, presented in Table 

1, compared to the same development if no stormwater treatment measures were implemented: 

Table 1 - Pollutant reduction targets 

Pollutant Reduction Target 

Gross Pollutants 90 % 

Total Suspended Solids 80 % 

Total Phosphorus 55 % 

Total Nitrogen 40 % 

 

This reduction in pollutant loads can be achieved via a variety of different treatment devices including, 

but not limited to: 

• Pit filter baskets. 

• Reuse tanks. 

• Gross-pollutant traps. 

• Proprietary media filtration devices. 

• Or bioretention basins. 

Proprietary devices are generally more expensive but can be located underground, saving space 

within the development.  

Two options that meet the targets are  

- Proprietary treatment devices, including approximately 10-14 filter cartridges and 5 pit filter 

baskets. 

- A bioretention basin, approximately 120m2, incorporated into the landscaping at the low point 

on the site. 

These options are based on preliminary calculations only and are presented spatially in Appendix A. 

Treatment sizing will change according to the proposed development final architectural scheme and 

Council’s resolution. 

Carwashing Requirements 

According to “Rockdale Technical Specification – Stormwater Management” (2011) Section 7.5.5, 

carwashing bays are required to reduce the impact of soapy water on receiving waters. For 

developments with more than 16 dwellings, a dedicated carwash bay is to be provided per each 60 

dwellings. The car wash bay must either discharge to the sewer or be designed to treat and re-

circulate the car wash water with a proprietary treatment system maintained by the owner or body 

corporate. 
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Dedicated car washing bays can be provided within the development, most likely in the basement and 

therefore discharging to the sewer network via a pump out system. 

3.3 Stormwater Re-Use 

The proposed development will be a mixed use development, consisting of commercial and 

residential components. The water conservation requirements for the residential precinct will be 

covered in a BASIX assessment and it may include a provision of a minimum volume for a rainwater 

tank to reduce the demand for potable water. This should be considered as part of the stormwater 

design for the site.  

According to “Rockdale Technical Specification – Stormwater Management” (2011) Section 7.2, the 

minimum mandatory rainwater tank for commercial developments is 1.5m3 per 100 m2 in addition to 

BASIX rainwater volume required.   

It is feasible to incorporate this re-use volume within the proposed development arrangement.  

3.4 Groundwater 

The proposed development is located in a groundwater protection zone, as presented in Figure 4. As 

two levels of basement are being proposed, approval by the NSW State Government agency 

administering the Water Act 1912 and the Water Management Act 2000 may be required in addition 

to development consent. 

According to “Rockdale Technical Specification – Stormwater Management” (2011) Section 7.7.1, 

permanent or semi-permanent pumping of groundwater is not permitted, therefore alternatives such 

as tanked structures may be required depending on the groundwater level. The feasibility of this 

should be further investigated by a Geotechnical Engineer.  
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Figure 4: Groundwater protection zone (Source: Rockdale Technical Specification - 

Stormwater Management, 2011) 
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4. Flooding 
The Bonnie Doon, Eve Street/ Cahill Park Pipe and Overland 2D Flood Study by WMAwater, 2017 

was obtained from Council and used as a base for our investigation.  

A critical storm duration of 60 minutes was determined in the WMA study, and all design events 

adopted a downstream tailwater level of 1.63m AHD which represents the peak 5%AEP flood level in 

the Cooks River.  

Three scenarios were run as part of this assessment for both existing and developed cases including 

the: 

• 5% AEP 60minute duration, tailwater level 1.63m AHD  

• 1% AEP 60minute duration, tailwater level 1.63m AHD  

• PMF 60minute duration, tailwater level 1.63m AHD  

Some minor changes to the supplied model were made for the existing scenario to incorporate recent 

developments in the area, and these are described below. 

4.1 Existing Case Model 

The landuse in the vicinity of the subject site has significantly changed over the past few years, and 

the WMA model was therefore updated with the followings to reflect these recent re-developments.  

• Additional four buildings were added to the north of the site. These are new developments 

that had not previously been included in the WMA model (see Figure 5).  

• Two inflow boundaries were moved to the road reserves as these were overlapping with the 

buildings added above (see Figure 6).  

The revised model was used as the existing scenario for this investigation.  

4.2 Development Case Model 

The developed case model was based on the revised existing case model and includes the building 

block-outs for the proposed development. In addition, the following amendments were made: 

• The Manning’s roughness value in the proposed public open space was changed from 0.022 

to 0.040. This area was previously classified as commercial buildings in the WMA model and 

required to be updated to parks and grass areas to represent the public open space proposed 

(see Figure 7). 

• The site elevation in the eastern boundary of the open public space were raised to a minimum 

of 3m AHD to provide low hazard evacuation route towards Mount Olympus Boulevard which 

is located above the PMF level. 

• The levels in the western corner of the subject site were lowered to 2m AHD to divert flows 

entering from Mount Olympus Boulevard to Guess Avenue.  

The proposed elevation changes were added as elevation shapes in the model and their extents are 

shown in Figure 8.   
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4.3 Comparison of the Revised Model and Original WMA Model 

A comparison between the 1%AEP flood depth for the revised existing case model and the original 

WMA model is shown in Figure 9. Generally, the results are consistent and considered suitable for 

use in the assessment. 

 

Figure 5 - Building blockouts used in (A) original WMA model and (B) revised existing case 
model 

 

Figure 6 Inflow boundaries used in the models (A) Original WMA model and (B) Revised 
existing case model 

 

Figure 7 Manning’s roughness values used in the models (A) Original WMA model and (B) 
Revised existing case model 
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Figure 8 Proposed elevation changes 

 

Figure 9 1% AEP flood depth comparison (A) Original WMA model and (B) Revised existing 
case model 
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The original WMA model in Figure 9A indicates that the property to the north of the site is likely to be 

inundated in the 1%AEP. The reason for this is because it had been included as a vacant lot in the 

original WMA model, with an inflow boundary also applied within the property.  

However, this vacant land has recently been re-developed to a high-rise residential building and is no 

longer available for flood storage. Therefore, the new building was added in the revised model. The 

included new development and the changed inflow boundary reflect the increased flood levels on 

Magdalene Terrace shown in Figure 9B.   

4.4 Flood Levels 

The modelling shows that flows generally enter the site from the Mount Olympus Boulevard, spill 

around the proposed public open space up to a depth of 0.4m during 1% AEP event and then 

discharge towards Guess Avenue. Tailwater from the Cooks River affects the Arncliffe Street 

frontage. 

The 1% AEP, 5% AEP and PMF depths, elevations and ARR 2019 Hazard categories are presented 

in Appendix C – Figures A0 to A8. The site flood elevations are presented in Table 2 below. 

Table 2 - Flood Elevations 

Event 
Council Flood Advice (m 

AHD) 
Model Result (m AHD) 

5% AEP - 2.56 

1% AEP  2.64 2.64 

PMF 3.65 3.39 

 

The PMF level discrepancy is likely due to the rearrangement of buildings and inflow boundaries 

between the original and revised models.  

4.5 Flood Impact 

A comparison of pre to post development 1% AEP levels is presented in Appendix C - Figure A4. With 

the development included in the model, there is an approximately 0.3m reduction in the flood levels 

along the western boundary of the park. This is due to the removal of the existing building in the 

western portion of the site as it allows more flows downstream through the proposed public open 

space.  

During the 1% AEP event, the ARR 2019 hazard categories in the developed case shows that an H1 

hazard is present over the majority of the site, with H3 hazard over the southern boundary next to 

Arncliffe Street. The extent of H3 hazard in this area is slightly lower than that of the existing case 

(shown in Figure A5 in Appendix C). 

From the assessment, it was determined there was no significant impacts to adjoining 

properties as a result of the development. 

4.6 Council Controls 

The flood related development controls are outlined in the DCP and Council Flood Advice. These 

include: 

• The flood planning level (FPL) is equal to the 1%AEP plus 500mm freeboard from the WMA 

model. This is approximately equivalent to the previous study 0.5%AEP plus 500mm 

freeboard, which was required in this area. 
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• The basement entrance shall be located 1m above ground level or at the FPL whichever is 

higher. 

• Any portion of the building below the FPL shall be constructed of flood proof material. 

• All services associated with the development shall be flood proofed. 

• Filling of the land may impact flood storage and behaviour and a study to assess the risks 

should be undertaken. 

• The structure should withstand the forces of floodwater, debris and buoyancy in a 1%AEP 

event. 

• A flood risk management plan is to be submitted at DA stage to detail evacuation procedures 

and flood preparedness measures. 

The feasibility of implementing these controls is examined further in the discussion below. 

4.7 Discussion 

Finished Floor Levels 

It is recommended that the all floor levels to be above 3.14m AHD which is the “minimum habitable 

level” stated in the DCP and the Council’s Flood Advice Letter. 

Minimum habitable floor levels can be achieved on the subject site. 

Basement Crest Level 

The basement crest levels of the proposed development should facilitate protection up to the FPL. 

This may be through ramping up from the existing levels in Arncliffe Street, or incorporating a passive 

floating flood barrier to allow better level interface with the street. 

 It is feasible to incorporate basement protection to the flood planning level on-site. 

Materials, Servicing and Structural Integrity 

Due to the type of development proposed, it is considered the construction material are likely to be 

flood resistant (concrete, metal and blockwork). Furthermore, it is feasible to prepare a structural 

design to withstand flood and debris forces.  

All critical utilities infrastructure (switchboards and communications rooms) are to be located above 

the flood planning level. 

It is considered feasible to construct the development with flood proof material below the FPL, 

provide a design that withstands flood forces in the 1%AEP and locate utilities infrastructure 

above the FPL. 

Filling of Land and Flood Impact  

A flood impact assessment has been undertaken using the TUFLOW model provided by Council. 

There was no significant impact in the critical 1%AEP event. 

The proposed development concept has no significant impacts on flood behaviour in the 

1%AEP. 
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Emergency Response and Evacuation 

As part of the development, we have modelled a continuous access to Mount Olympus Boulevard at 

3m AHD and above. This allows for low hazard access suitable for pedestrians (H1 and H2) in all 

events including the PMF. Having a low hazard access acts to minimise the risk to life in all events. 

In addition to the provided evacuation route, there is ample space for residents in the proposed 

development to seek refuge on-site.  

Low hazard access can be incorporated in the proposed development. It is therefore 

considered feasible to formulate emergency response plans that promote flood awareness and 

minimise risk to life.  

Section 9.1(2) Directions 

The Section 9.1(2) Clause 4.3 Flood Prone Land directions for planning proposals made under the 

Environmental Planning and Assessment Act 1979 aim: 

• to ensure that development of flood prone land is consistent with the NSW Government’s 

Flood Prone and Policy and the principles of the Floodplain Development Manual 2005. 

• to ensure that the provisions of an LEP on flood prone land is commensurate with flood 

hazard and includes consideration of the potential flood impacts both on and off the subject 

land. 

This proposal generally complies with part (6) of this clause in so far as the site: 

a) is not a floodway. 

b) does not result in significant impacts off-site. 

c) results in development consistent with the surrounding area. 

d) will include flood mitigation measures constructed by the developer of that land. 

e) only permit works with consent. 

The development proposal generally complies with the objectives of the directions. 

Alternative Solutions 

The solutions proposed in this assessment demonstrate the feasibility of complying with Council’s 

floodplain development controls. This does not preclude different building arrangements or potential 

complying solutions from being investigated or approved on-site including: 

• Flood storage tanks. 

• Amended park topography. 

• Vertical evacuation or refuge on-site in publicly accessible building areas. 

• Suspended building elements to reduce displaced flood storage. 

Investigation and assessment of these options could be explored during the development application 

stage. 
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5. Summary and Conclusion 
In summary, the stormwater requirements for the proposed development are as follows; 

• Water Quality measures would be required for the proposed zoning and development on this 

site. Water quality treatment could be achieved using propriety filter cartridge devices or 

through bioretention treatment located in the landscaped areas of the site.  

• A rainwater tank is required and must comply with requirements from BASIX for residential 

apartments, and Council’s requirement in addition if a Commercial component is proposed.  

• On-site Detention and Retention is not required, and a Section 7.11 contribution is necessary 

to provide for drainage augmentation.   

• There are several possible connection points in Arncliffe St. The legal point of discharge 

chosen should be coordinated with the future plans for drainage network upgrades in the 

area. Furthermore, the upgrades planned should ensure there is capacity to include the site 

drainage, now that a partly impervious development is proposed. 

The flooding requirements for the site are as follows; 

• Habitable floor levels and basement protection to the Flood Planning Level of the 1%AEP 

plus 500mm freeboard, or 3.14m AHD. 

• Buildings to be designed to withstand flood forces, be constructed from flood proof materials 

and have services flood proofed to the Flood Planning Level. 

• Low hazard evacuation to Mount Olympus Boulevard as a preference or refuge on-site to 

manage flood emergency response. 

• Flood storage to facilitate negligible impacts on adjoining property. 

It was determined that it is feasible to implement Council’s stormwater management and floodplain 

related development controls on the site. 
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Appendix A 

Concept Stormwater Management Layout 
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Appendix B 

AT&L Stormwater Drainage Plan – Wolli Creek Road and Drainage Upgrades 
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Appendix C 

Flood Figures
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Existing 1% AEP Depth and Elevation

2-4 Guess Avenue
Wolli Creek, NSW 2205

Y:\SYDNEY 2018\SY182980 - Guess Avenue Wolli Creek\O - Drawings\MAP\Figures\SY182980 Guess Avenue.aprx

Figure A0

Legend

Subject Site
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Flood Contours (0.1m)

Flood Contours (0.2m)

Building Blockouts

Depth (m)
Value

Less than 0.3

0.3 to 0.5

0.5 to 1.0

1.0 to 1.5

1.5 to 2.0

2.0 to 3.0

Greater than 3.0
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flood level approx 2.64m

flood level approx 2.64m

flood level approx 2.64m
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Figure A1

Legend
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flood level approx 2.38m
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Developed 1% AEP Depth and Elevation

2-4 Guess Avenue
Wolli Creek, NSW 2205
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Figure A2

Legend
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1.5 to 2.0

2.0 to 3.0

Greater than 3.0
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flood level approx 2.64m
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Developed PMF Depth and Elevation
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Figure A3

Legend

Subject Site

Cadastre

Flood Contours (0.1m)
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Less than 0.3

0.3 to 0.5

0.5 to 1.0

1.0 to 1.5

1.5 to 2.0

2.0 to 3.0

Greater than 3.0
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flood level approx 3.40m
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1% AEP Post-Pre Elevation Comparison
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Figure A4

Legend
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Elevation Comparision (m)
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< -0.499

-0.499 - -0.400

-0.399 - -0.300

-0.299 -0.200

-0.199 - -0.100
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-0.009 - 0.010

0. 011 - 0.100
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0.401 - 0.500

>0.500
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decrease in flood elevation
(approx 15mm decrease)

decrease in flood elevation
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Existing 1% AEP ARR 2019 Hazard

2-4 Guess Avenue
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Figure A5

Legend
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Figure A6
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Figure A7
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Figure A8
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Appendix D 

Flood Advice 

 

 


















