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1.0 Executive Summary 
   

Westlake Punnett & Associates Pty Ltd have been engaged by Brewster Hjorth Architects and 

Shoalhaven City Council to design a suitable WSUD stormwater treatment train for the proposed 

library development at the corner of Paradise Beach Road and Kerry Street, Sanctuary Point. 

Westlake Punnett & Associates Pty Ltd has completed this design utilising MUSIC modelling 

software and the NSW MUSIC modelling guidelines to reduce stormwater pollutants on the site 

in reference with the Shoalhaven City Council’s DCP Chapter G2. 

 

The stormwater drainage network for this site has been broken into two sub-catchments with 

individual treatment trains and outlets adjoining council’s stormwater network. The treatment 

trains will utilise ROCLA CDS 0708 units to reduce pollutants to acceptable levels as per 

Shoalhaven City Council requirements.  
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2.0 Introduction 
 

This report has been prepared by Westlake Punnett & Associates as commissioned by Brewster 

Hjorth Architects and Shoalhaven City Council to provide an overview of the proposed 

stormwater treatment train for the proposed library development at the corner of Paradise 

Beach Road and Kerry Street, Sanctuary Point. In addition to the proposed library this project 

also includes the upgrading of the laneway to the east of the proposed library and the upgrading 

of the existing carpark to the west of Francis Ryan Reserve. 

 

The stormwater treatment trains outlined below has been designed to reduce stormwater 

pollutants on the site in reference with Chapter G2 of the Shoalhaven Development Control 

Plan 2014 (SDCP2014) relating to water sensitive urban design.   

 

The proposed stormwater treatment trains will be passed on to Shoalhaven City Council 

following completion of the project to be maintained as per the requirements outlined in this 

report and in accordance with manufacturers guidelines.  

 
 

 2.1 Existing (Pre-Developed) Site 
 

The existing site at the corner of Paradise Beach Road and Kerry Street is made up of 4 lots 

(944-947) rectangular in shape with a total area of 0.245 hectares and is located within the 

urban area of Sanctuary Point. The lots have approximately 64m frontage along Kerry Street 

to the west and 44m frontage along Paradise Beach Road to the north. A sealed carpark 

currently exists on lot 944-946 providing parking for the nearby commercial precinct. Lot 947 

is currently vacant. An existing laneway to the east of the lots provides access from Paradise 

Beach Road to Francis Ryan Reserve. This laneway continues to the east and provides access 

to the rear of the buildings along Paradise Beach Road. The existing carpark to the south-east 

of the lots provides parking for Francis Ryan Reserve and the adjacent commercial precinct.  

 

 
 Figure 2.1 - Satellite Image of Subject Site (source: Nearmap) 
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The topography of lots 944-947 primarily slopes from the eastern boundary down towards to 

the western boundary, then on to Kerry Street. The topography of the existing Francis Ryan 

Reserve carpark typically falls towards the south-west. 

 

Currently at lots 944-947 stormwater is directed to the existing drainage network within the 

carpark. This stormwater is then directed to councils existing drainage network within the road 

reserve. Some overland and piped stormwater currently enters the subject site from the 

adjacent lots to the east.  

 

Currently at the Francis Ryan Reserve carpark overland stormwater flows are directed to the 

south western corner of the lot. Here the flows are directed towards two existing stormwater 

inlet pits. The flows are then directed west to the Kerry Street road reserve drainage network 

via an existing 600Ø RCP located within a reserve adjacent the Sanctuary Point Children Centre. 

   

The proposed stormwater drainage design aims to maintain these existing flow paths where 

possible and is documented in the drawing set prepared by Westlake Punnett & Associates.  

 

 

2.2 Project Description 
 

The proposal seeks consent for the construction of a new public library building and shared 

pathway located on lots 944-947. In addition to this, road and carpark upgrading works will 

also be completed. The proposal contains: 

 

• Excavation of soil below existing surface. 
• Construction of one multi-level public library building. Building to include internal 

courtyard and roof terrace.   
• Upgrading of the existing laneway to the east of the proposed building. 
• Upgrading of the existing Francis Ryan Reserve carpark to the south east of the proposed 

building. 
• Upgrading of the existing Kerry Street carpark to the west of the proposed building.  
• Construction of community areas and pathways.  
• Associated landscaping, stormwater drainage and tree removal.  
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Figure 2.2 – Site Plan Prepared by Brewster Hjorth Architects 
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3.0 Target Pollution Reductions 
 

Shoalhaven City Council DCP Chapter G2 outlines the minimum stormwater quality performance 

targets required to be achieved by the WSUD strategy for a variety of development types. 

Section A9.1 of chapter G2 outlines these minimum stormwater quality performance targets 

(refer to figure 3.1 below). Adhering to these requirements will minimise any negative impacts 

on the local natural water cycle and ensure that the health of any nearby aquatic ecosystems 

is protected.  

 

 
Figure 3.1 – Target Pollution Reductions for Proposed Development (source: Shoalhaven City Council 

DCP Chapter G2) 

 

Due to the urban context of the developments location, Shoalhaven City Council has advised 

that the Total Nitrogen (TN) and Total Phosphorus (TP) reduction targets may be reduced in 

favour of addressing the Gross Pollutant (GP) and Total Suspended Solids (TSS) reduction 

targets. Shoalhaven City Council has indicated a preference for the use of a traditional Gross 

Pollutant Trap (Rocla CDS or similar) which will be maintained regularly by the council in lieu 

of a proprietary filter-based treatment device which will require regular replacement at a higher 

cost to the council. Refer to section 10(b) of Shoalhaven Council letter reference RA22/1001 in 

Appendix D of this report. 
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4.0 Proposed Water Cycle Management Plan 

 
4.1 Stormwater Drainage Network 

 

The stormwater drainage network for the site has been detailed in the stormwater plans 

prepared by Westlake Punnett & Associates. The development site has been broken into two 

major sub-catchments. Each sub-catchment (CAT1 & CAT2) has an associated stormwater 

drainage network directing the stormwater flows to a gross pollutant trap. The treated 

stormwater is then discharged to the existing Shoalhaven City Council drainage network at 

Kerry Street. Refer to figure 4.1 below for a summary of the catchment areas. 

 

 
Figure 4.1 – Music Model Sub-Catchment Break-Up. 

 

Sub-catchment 1 (CAT1) on the northern side of the site includes the proposed library, 

proposed Kerry Street Carpark alterations and the proposed Laneway alterations. Additional 

flows will be captured within the system from the upstream commercial properties along 

Paradise Beach Road as indicated. The roof water from the proposed library will be collected in 

a 40kL underground rainwater tank (RWT1) for re-use. All remaining surface run-off from paved 

and landscaped areas will be captured via stormwater pits and drained to the Rocla CDS0708 

(GPT1) located within the existing portion of the Kerry Street carpark. A small amount of flow 

will be directed to the Paradise Beach Road council drainage network without treatment. The 

overflow from RWT1 will join the network just upstream of GPT1. Following treatment within 

GPT1 the flows will then be discharged to the existing Shoalhaven City Council stormwater 

drainage network within the road reserve at Kerry Street as per the plans prepared by Westlake 

Punnett & Associates.  

 

Sub-catchment 2 (CAT2) on the southern side of the site include the Francis Ryan Reserve 

Carpark, amenities building and a portion of the Francis Ryan Reserve playing field. All run-off 

from roof, paved and landscaped areas will be captured via stormwater pits and drained to the 

Rocla CDS0708 (GPT2) located at the south western corner of the Francis Ryan Reserve 

Carpark. Following treatment within GPT2 the flows will then be discharged to the existing 

Shoalhaven City Council stormwater drainage network within the road reserve at Kerry Street 

as per the plans prepared by Westlake Punnett & Associates. 
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4.2 Proposed Treatment Train 
 

The majority of flows from impervious area on the development site will drain to the GPT’s as 

outlined in section 4.1. The proposed treatment train will include the following: 

 

• Roof water from proposed library will be captured in 40kL RWT1 for re-use.  

• Almost all drainage lines within CAT1 will be directed to GPT1.  
• All drainage lines within CAT2 will be directed to GPT2. 
• Both GPT1 and GPT2 will be Rocla CDS 0708. Typical details are provided in Appendix A 

of this report as provided by Rocla.  
• Any stormwater flows exceeding the treatable water flows will by-pass the GPT directly 

to councils existing stormwater network.  
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5.0  Water Quality Modelling 
 

5.1 Introduction 
 

The performance of the proposed stormwater treatment train was modelled using the eWater 

software package MUSICX (Model for Urban Stormwater Improvement Conceptualisation) 

Version 1.1. The performance of GPT1 and GPT2 was also modelling by ROCLA’s design 

engineers.  

 

5.2 Music Calibration 
 

The treatment train was modelled in MUSIC in accordance with the following parameters and 

guidelines:  

 

• MUSICX Version 1.1 

• Rainfall Station 068076 Nowra RAN AWS, 6 Minute Time Step 1965 To 1975 

• NSW MUSIC Modelling Guidelines (August 2015) used soil properties, pollutant 

concentrations, rainfall thresholds and modified % impervious area.   

• No drainage routing between nodes during modelling.   

 

5.3 Model Set-Up 
 

In general, the MUSIC model set-up is based on all relevant surface stormwater flows within 

each sub-catchment being directed to the Rocla CDS 0708 and then to a receiving node. The 

MUSIC model treatment train schematic for each sub-catchment is shown below in figures 5.1 

and 5.2.  

 

 

Figure 5.1 – Sub-Catchment 1 MUSIC Model Schematic 

 

 
Figure 5.2 – Sub-Catchment 2 MUSIC Model Schematic 
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5.4 Modelling Results 
 

The treatment train has been modelled in MUSIC to attempt to meet the Shoalhaven City 

Council’s DCP Chapter G2 stormwater reduction targets of: 

 

• 90% Gross Pollutant Reduction 
• 85% Total Suspended Solids (TSS) Reduction 
• 65% Total Phosphorus (TP) Reduction 
• 45% Total Nitrogen (TN) Reduction. 

 

After running the MUSIC model, it was found that the proposed treatment train for the 

development site achieved the reduction targets for gross pollutants only. Both GPT1 and GPT2 

have also been sized by ROCLA’s in house engineer using their design software. A summary of 

the pollutant reductions comparing both results are provided in table 5.1 below.   

 
Table 5.1 – Summary of GPT pollutant reductions 

Model 
Gross Pollutants 

(%) 

Total Suspended 
Solids 
(%) 

Total 
Phosphorus 

(%) 

Total Nitrogen 
(%) 

GPT1 

(MUSIC) 
97.94 43.92 2.78 2.70 

GPT1 
(ROCLA) 

97.0 72.1 30.0 N/A 

GPT2 
(MUSIC) 

96.78 57.15 8.24 0 

GPT2 
(ROCLA) 

93.0 65.0 30.0 N/A 

 

 

Gross pollutant reduction was similar between both the MUSIC and ROCLA modelling and will 

exceed the reduction target set out in Chapter G2. Both the TSS and total phosphorus 

reductions were higher when calculated by ROCLA compared with MUSIC. However, in no 

instance did TSS and total phosphorus reductions meet the reduction targets set out in Chapter 

G2. The total nitrogen reduction was negligible in all models and it can be assumed that no 

reduction in total nitrogen will be achieved on the site. Each GPT has been sized for one 

estimated cleanout per year.  

 

Reduction targets for TSS, total phosphorus and total nitrogen will not be achieved by the 

proposed treatment trains in accordance with Shoalhaven City Councils DCP Chapter G2. 

However, since there are no stormwater treatment devices on the existing site currently to 

treat stormwater, the proposed ROCLA CDS 0708 units will improve the quality of stormwater 

leaving the site. ROCLA CDS 0708 units will also be more cost-effective for council to maintain 

compared with other proprietary filter-based treatment devices on the market.  
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6.0  WSUD Management 

 
The proposed water quality treatment devices/structures used for this development are to be 

managed and maintained by Shoalhaven City Council. Shoalhaven City Council is to engage a 

suitably qualified maintenance contractor to undertake regular maintenance work to be carried 

out minimum once per year or periodically should any issues arise.   

 

 

7.0  Conclusion 
 

The stormwater treatment train design as outlined within this report will reduce gross pollutants 

to the acceptable levels as outlined by Shoalhaven City Council’s DCP Chapter G2 of the DCP. 

All other pollutants will be reduced by some extent compared with existing loadings on the site. 

The proposed treatment devices will be cost-effective for Shoalhaven City Council to maintain 

in comparison with other treatment devices on the market. In conclusion, the stormwater 

treatment train as designed is suitable for the proposed development.  

 

 

8.0  Disclaimer 
 

This report has been prepared for the use of the stated client and for the specific purpose 

described within the introduction and is not to be used for any other specific purpose or by any 

other person or corporation. Westlake Punnett & Associates accept no responsibility for any loss 

or damage suffered arising to any person or corporation who may use or rely on this report in 

contravention of the terms of this disclaimer.  

 

Due consideration has been given to site conditions and to appropriate legislation and 

documentation available at the time of preparation of this report. As these elements are liable 

to change over time, the report should be considered current at the time of preparation only.  

 

The report relies on information supplied by the client and on findings obtained using accepted 

survey and assessment methodology.  

 

Conclusion to the report are professional opinions and Westlake Punnett & Associates cannot 

guarantee acceptance or consent of the relevant determining/consent authorities.  
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APPENDIX A–Typical Details for ROCLA CDS 0708 
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APPENDIX B–ROCLA Modelling Results 
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APPENDIX C–MUSIC Modelling Results 
 

Table C.1 – Treatment Train Effectiveness of Sub-Catchment 1  

 

 
 

Table C.2 – Treatment Train Effectiveness of Sub-Catchment 2  
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APPENDIX D–Shoalhaven City Council Letter 
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