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1 Introduction 

Northern Metropolitan Cemeteries Trust is proposing a new access road for an existing cemetery at 1 

Hakea Avenue, Frenchs Forest, New South Wales. The proposed development consists of a construction 

of access road, driveway, visitor parking and site landscaping. 

Tonkin Consulting Pty. Ltd. (Tonkin) has been engaged to provide a preliminary design and documentation 

of stormwater drainage within the site to support the Development Application (DA) to Northern Beaches 

Council (Council).  

1.1 This report 

This report forms the basis for the concept stormwater drainage design. It outlines the design 

requirements for site drainage and discharge, details the design procedure and presents the proposed 

stormwater drainage plan for the management of site runoff. The report should be read in conjunction 

with the Stormwater Management Plan. 

1.2 Design inputs 

The most recent architectural plans from Spackman Mossop Michaels (L 12, L 13, L 31 and L 32 Rev D 

dated 28 Aug 2019) and most recent survey of the site (TSS TOTAL SURVEYING SOLUTIONS Pty. Ltd. 

dated 18 Mar 2020) were used to provide input into the preliminary design of the stormwater drainage 

system. 

1.3 Relevant standards and guidelines 

The preliminary stormwater drainage design has been carried out in accordance with the relevant local, 

state and national design guidelines and Australian Standards. These include, but are not limited to: 

• Australian Rainfall and Runoff guidelines (2016) 

• AS 3500.3 – Plumbing and Drainage – Stormwater Drainage 

• Northern Beaches Council (Former Warringah) - Development Control Plan (2011) 

• Northern Beaches Council (Former Warringah) – On-site Stormwater Detention Technical Specification 

• Northern Beaches Council WSUD & MUSIC Modelling Guidelines (Revision 3: June 2016) 

• WaterNSW - Using MUSIC in Sydney Drinking Water Catchment (2nd Edition: June 2019) 

1.4 Council requirements 

There are a number of Council requirements that guided the formulation of the preliminary stormwater 

drainage design. The most notable of these requirements include: 

• assessment of the site to determine whether additional stormwater management measures are required 

to protect the development from external floodwaters in a 100 year ARI event; 

• site drainage systems must be designed to the major/minor system design principles outlined in 

Australian Rainfall and Runoff and Council guidelines, allowing for overflows of the piped system and 

flows more than the capacity of the piped system to be discharged in a controlled manner; 

• Water Sensitive Urban Design (WSUD) principles are to be implemented into the development through 

the design of stormwater drainage, on-site detention and landscaping to improve the quality of site 

discharge so that natural drainage systems downstream of the development are protected.  
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2 Site description and conditions 

The existing site consists of a cemetery and its associated buildings and adjoins Hakea Avenue on its 

south east boundary. The existing site has an area of approximately 22.3 ha whilst the proposed 

development footprint is approximately 1070 m2 with 29% impervious and 71% pervious.  The general 

topographic fall of the site is 4.5% to the north east, with the south eastern corner being the lowest point. 

(RL 140.50 mAHD).   

 

Figure 1 - Site Locality Plan 

 

 

The proposed development involves constructing a new chapel and an access road from Hakea Avenue to 

Darwinia Drive, including manoeuvring areas and a driveway. The proposed development also involves 

resurfacing and adjust level of existing pavement in Darwinia Drive and adding six car spaces along 

Darwinia Drive. 

Proposed Access Road 

Proposed New Chapel 
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Figure 2 - Proposed Chapel & Access Road Layout 

 

 

Figure 3 - Proposed Driveway and Manoeuvring Area 
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3 Flood and overland flow assessment 

A catchment wide flood model, previously completed by GRC Hydro was utilised to provide the Flood 

Planning Levels for the proposed development. GRC Hydro has provided the 1% AEP Peak Flood Level and 

flood planning levels in flood maps. These levels have been incorporated in the design development for 

the external civil design and setting the building floor level. 

Copies of the flood mapping have been affixed to in the appendix A. 

 

4 On-site detention 

 

As per correspondence with Northern Beaches Council, On-site detention is not required as the OSD will 

not be operationally effective due to high tailwater levels downstream. Email and correspondence have 

been affixed to in the appendix B. The meeting minutes of the pre-lodgement advice meeting have 

affixed to in the appendix C. 

 

5 Site drainage system 

The in ground stormwater drainage system within the site has been designed to provide conveyance of 

stormwater flows for all storms up to and including the 5 year ARI event, as detailed in Northern 

Beaches On-site Stormwater Detention Technical Specification.   

 

5.1 Design criteria 

In accordance with the relevant standards and guidelines, the site drainage system was designed to 

achieve the following: 

• the inground system caters for 5 year ARI storm events; 

• the above ground system caters for overland flow in events where inground infrastructure has been 

blocked in an emergency scenario. 

 

5.2  Design considerations 

The proposed stormwater network meeting the above-mentioned criteria consists of the following: 

• Grated inlet pits and rainwater outlets (RWOs) at the ground floor for the collection of stormwater 

surface flows; 

• Grated trench drains at lineal low points and driveway; 

• Junction pits to help with the navigation of the pipe network throughout the site. 

• Subsoil drainage in landscape areas to collect infiltrated flows. 
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6 Water Sensitive Urban Design 

As per Northern Beached Council WSUD & MUSIC Modelling Guidelines, it requires that all developments 

implement the principles of Water Sensitive Urban Design (WSUD) in order to meet the water quality 

improvement targets provided in Table 6.1. Improving the quality of water leaving the site is intended to 

at protecting or enhance natural drainage systems downstream, including natural watercourses. 

Table 6.1 Water quality improvement targets 

Pollutant Performance target reduction loads 

Gross pollutants 90% reduction in the mean annual load of gross pollutants 

Total suspended solids (TSS) 85% reduction in the mean annual load of TSS 

Total phosphorus (TP) 65% reduction in the mean annual load of TP 

Total nitrogen (TN) 45% reduction in the mean annual load of TN 

6.1 Water quality modelling 

The water quality of runoff from the site was modelled using the eWater Model for Urban Stormwater 

Improvement Conceptualisation (MUSIC). The meteorological data, parameters for source nodes 

(catchments) and water quality improvement measures were selected using the NSW MUSIC modelling 

and Northern Beaches Council guidelines. The work of resurfacing the pavement of Darwinia Drive and 

proposed car spaces is excluded from the MUSIC model as these are minor development and it is unlikely 

to cause much impact on the water quality. 

The following water quality improvement measures will be implemented in order to meet the 

aforementioned performance objectives: 

• Gross pollutant traps (Oceanguard pits or approved equivalent); 

• Rainwater storage and re-use; and 

• StormFilters. 

6.1.1 Gross pollutant traps 

It is proposed that a total of six gross pollutant traps (GPTs) are installed on nominated grated inlet pits 

(GIPs).  There are four GPTs within the site to capture contaminants of driveway and roof, as well as one 

GPT to be installed to service the ashes garden so that stormwater will be filtered before entering to 

StormFilter system. This will also help to prevent blockage of the piped network. Another GPT is to be 

installed at the downstream of the StormFilter bypass area. 

It is recommended that Ocean Protect OceanGuards or an approved equivalent are used. The treatment 

efficiency data required for input into the MUSIC model was provided by the manufacturer. 

6.1.2 Rainwater tank and re-use 

A proposed 5-kL rainwater tank (RWT) is currently implemented into the stormwater drainage system for 

collecting and retaining runoff from the roof of the existing buildings for on-site re-use. The RWT has been 

modelled to irrigate the landscape areas only.  



 

 

20190763R001A – Proposed Access Road Development Frenchs Forest Bushland Cemetery – 1 Hakea Avenue, French Forest NSW 

2085 – Concept Stormwater Drainage Design Report 6 

6.1.3 Filtration system 

While the proposed GPTs are an effective measure for removing gross pollutants, they are not very 

effective at removing suspended and dissolved pollutants, including total suspended solids, phosphorus 

and nitrogen. It is therefore proposed that a filtration system is used to absorb and retain these pollutants. 

In order to meet the water quality improvement objectives, the proposed filtration system will comprise 

6x 460 PSorb StormFilters by Ocean Protect, or an approved equivalent.  Water entering the StormFilters 

will be filtered through the system.  

The treatment efficiency data and model parameters for the were provided by the manufacturer. 

6.2 Modelled results 

Modelling of the above water quality improvement measures has confirmed that the pollutant loads leaving 

the site meet the targets outlined in Table 6.1. The modelled results demonstrating the level of treatment 

that is provided by the proposed water quality improvement measures outlined in the above sections is 

shown in Table 6.2. The model setup has been affixed to this report in the Appendix D. 

Table 6.2 Mean annual pollutant loads leaving the site  

 Source Residual load Reduction 

Flow (ML/yr) 2.48 2.42 2.4% 

Total Suspended Solids (kg/yr) 564 51.1 90.9% 

Total Phosphorus (kg/yr) 1.04 0.359 65.7% 

Total Nitrogen (kg/yr) 5.93 3.14 47% 

Gross Pollutants (kg/yr) 60.6 0 100% 
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7 Conclusion 

This stormwater design report has been developed to support the development application for the 

proposed chapel and access road for Bushland Cemetery at 1 Hakea Avenue, Frenchs Forest, New South 

Wales. The preliminary stormwater drainage design has been carried out in accordance with the relevant 

local, state and national design guidelines and Australian Standards. 

The key design elements include: 

• a stormwater drainage system that was designed in accordance with Australian Rainfall and Runoff 

guidelines, and consisting of: 

- a pit and pipe system of sufficient capacity to collect and convey runoff in 5 year ARI events. 

- overland flow paths for ensuring that in the event of overland flows that exceed the capacity of the 

pit and pipe system are safely conveyed towards the discharge point. 

• water quality improvement measures that meet the principles of Water Sensitive Urban Design (WSUD) 

and provide the level of treatment. The adopted measures include: 

- gross pollutant traps; 

- rainwater storage and re-use; and 

- a filtration system.
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Appendix A – Overland flow assessments 
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Appendix B – Email to council  
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Appendix C – Pre-lodgement advice meeting minutes  
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Appendix D – MUSIC results 

 

 


