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1 INTRODUCTION 

The following technical memorandum provides a review of the hydrology and hydraulics contributing to the Portal Street roadway 

and drainage infrastructure and provides a capacity assessment of the drainage infrastructure to support the proposed 

development at 45 Portal Street, Oxley, QLD 4075. This assessment has been prepared generally in accordance with the Brisbane 

City Plan 2014, Queensland Urban Drainage Manual (QUDM) (current edition), Australian Rainfall and Runoff (ARR) and Healthy 

Waterways – Water by Design. 

In particular the existing contributing catchments in conjunction with the post-development site parameters (unmitigated scenario) 

have been developed in a DRAINS hydrological computer model to assess the impacts of the Portal Street drainage infrastructure 

extension/upgrade and if the existing and proposed infrastructure has sufficient capacity in the minor (10% AEP) and major (1% 

AEP) design storm events.  

2 HYDROLOGICAL MODEL DEVELOPMENT 

The default hydrological model used for this assessment was the ILSAX Model. The following parameters were established in 

setting up the model: 

• Paved (impervious) area depression storage (mm): 1 

• Supplementary area depression storage (mm): 1 

• Grassed (pervious) area depression storage (mm): 5 

• Soil Type: Normal with antecedent rainfall depth for AMC 3 mm 

• Rainfall Zone: Zone 3 – N.E. Coast 

• AR&R 2016 

The existing surface and contour mapping was derived from LiDAR data was obtained from Queensland Spatial, while the fraction 

impervious for the contributing catchments was estimated using aerial imagery from Queensland Globe. Existing stormwater 

infrastructure data was sourced from the Brisbane City Council Online Community Mapping System. The proposed residential 

development at 45 Portal Street is expected to have an overall fraction impervious of 60% (fi=0.60), which has been adopted in 

the hydrological modelling.    

Refer to Appendix A for the Detailed Site Survey Plan. 

Refer to Appendix B for the Development Site Plan.  

Refer to Appendix C for the contributing catchment delineation and parameters used in DRAINS Model. 

The design rainfall Intensity Frequency Duration (IFD) data for all storm events up to an including 100-year ARI (or 1% AEP) has 

been obtained from the Bureau of Meteorology (BOM) for nominated ARI's and used in the DRAINS computer model. The design 

IFD data can been seen in Figure 1 below. Rainfall temporal patterns used in the DRAINS hydrological computer model (ILSAX 

Method) analysis were prepared in accordance with Australian Rainfall and Runoff (AR&R 2016). Rainfall is modelled for the 

catchment in equal time intervals under each storm event and the subsequent runoff routed through a drainage system.  To 

establish the most likely rain event that would require the greatest volume of detention, design storm durations of 5, 10, 15, 20, 

25, 30, 45, 60, 90, 120, 180 and 360 minutes were modelled. 



 

 
 

 

Figure 1. IFD Design Rainfall Intensity (mm/hr) for Oxley (BOM) 



 

 
 

3 PROPOSED DRAINAGE WORKS 

An extension of the Portal Street underground drainage infrastructure is proposed spanning from the development site and 

connecting to the existing gully pit (BCC Asset ID: S11191801) located approximately 35m south of the subject site. The proposed 

drainage system will be designed to capture and convey both existing and development generated flows from the site and provides 

a lawful point of discharge for future developments upstream of the subject site.      

Refer to the Stormwater Drawings within Appendix C for details. 

4 RESULTS 

The hydraulic analysis of the existing and proposed Portal Street pit and pipe network, undertaken using the DRAINS model, 

indicates that the drainage infrastructure can sufficiently convey runoff flows generated during the minor (10% AEP) design storm 

event. All surface flows are contained within the Portal Street kerb and channel and do not overtop the crown of the road. Refer 

to Figure 2 and Figure 3 below for the Portal Street flow properties during the 10-year ARI (or 10% AEP) minor storm event.  

   

  

 

 

 

 

 

 

 

Figure 2. Portal Street Flow Results from DRAINS Model for the Minor (10% AEP) storm event - Upstream of Structure 1/1 



 

 
 

   

  

 

 

 

 

 

 

 

Figure 3. Portal Street Flow Results from DRAINS Model for the Minor (10% AEP) storm event - Upstream of Structure EX2/2 

Refer to Appendix C for the hydraulic longitudinal sections of the drainage network during the minor (10% AEP) storm event.  

During major storm events up to an including 100-year ARI (or 1% AEP), the Portal Street carriageway safely conveys surface 

flows within the road reserve with a maximum flow depth of 159mm in accordance with QUDM Table 7.4.4. Surface flows are 

directed to the existing SAG and Culvert crossing located approximately 126m downstream of the subject site which combines 

with the greater mapped overland flow path.  

Refer to Figure 4 and Figure 5 below for the Portal Street flow properties during the 100-year ARI (or 1% AEP) major storm event. 

The results below allow for a 100% blockage factor applied to all gully pits.  



 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Portal Street Flow Results from DRAINS Model for the Major (1% AEP) storm event - Upstream of Structure 1/1 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Portal Street Flow Results from DRAINS Model for the Major (1% AEP) storm event - Upstream of Structure EX2/2 

Refer to Appendix D for snippets of the DRAINS Model and corresponding results.  



 

 
 

The above results demonstrate the proposed Portal Street stormwater extension and the existing downstream infrastructure has 

sufficiently capacity to capture and convey increased discharge flows generated from the subject site as a result of increased 

impervious area from the development at 45 Portal Street. Therefore no detention system is proposed for the development.    

5 CONCULSIONS AND RECOMMENDATIONS 

Based on the above hydraulics assessment, the following conclusions have been drawn: 

• It is proposed to provide an extension of the Portal Street underground drainage infrastructure spanning from the 

development site and connecting to the existing gully pit (BCC Asset ID: S11191801) located approximately 35m south 

of the subject site. 

• The new gully pit proposed in the Portal Street kerb and channel adjacent to the south-eastern corner of the subject, 

constructed as part of the drainage infrastructure extension will serve as the lawful point of discharge (LPoD) for the 

subject site and future developments on the upstream side of the subject site. 

• A fraction impervious of 60% (fi=0.60) for the post-development scenario for the proposed residential development at 45 

Portal Street has been adopted as part of the DRAINS Model assessment.  

• Based on the above fraction impervious parameters, the DRAINS Model determines the proposed Portal Street 

stormwater extension and the existing downstream infrastructure has sufficiently capacity to safely convey the increased 

discharge flows generated from the subject site in the post-development (unmitigated) scenario.  

• Since no adverse impact to the existing downstream infrastructure or downstream neighbouring properties is anticipated 

as a result of the proposed development, no stormwater detention system is proposed for the proposed residential 

development at 45 Portal Street.     

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 

 

 

 

 

 

 

Appendix - A 

DETAILED SITE  

SURVEY PLAN 
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Appendix - B 

DEVELOPMENT SITE PLAN 

 

 

 

 

 

 





 

 
 

 

 

 

 

 

Appendix - C 

STORMWATER DRAWINGS 
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LONGITUDINAL SECTION 1
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Appendix - D 

DRAINS MODEL AND 
RESULTS 
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