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1.0 Introduction 

Taylor Thomson Whitting (TTW) has been appointed by German International School Sydney to complete the 
stormwater design concept and report for support the Development Application (DA) for the proposed New 
Science Centre and Reception. 

1.1 The Site 

The German International School Sydney (GISS) is located at 33 Myoora Road, Terrey Hills NSW 2084 and 
is within the Northern Beaches Council LGA. The site consists of several single and two-storey buildings, soft 
landscaping and hard paved areas including a bitumen carpark. It is located within Lot 1 of Deposited Plan 
1145029. 
 

 
Figure 1.1 Site location 

1.2 Existing Stormwater 

An existing in-ground stormwater system is conveying stormwater runoff within site which appears to be 
discharging at multiple connections to Council’s existing in-ground stormwater system along Myoora Road. 
 
An existing concrete open channel, which passes through the proposed location of the New Science Centre, 
conveys stormwater from the northwestern portion of the site prior to a discharge point at Myoora Road through 
a series of pipes and channels. 
 
Limited information regarding the existing stormwater system are available to-date. 
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1.3 Existing Services 

The site contains existing services including water, sewer, electricity, communications, gas and stormwater. 
Limited services search has been conducted within surveys to date. 
 
Services may be required to be relocated and diverted around the site or removed as part of the works. It is 
possible that additional unknown services may be encountered during demolition or construction. It is 
recommended that services be physically located prior to design development to identify any clash points with 
proposed in-ground infrastructure. 
 

1.4 Geotechnical conditions 

At this stage no geotechnical investigations have been undertaken. It is recommended that sufficient 
geotechnical investigations are undertaken to determine the underlying ground conditions including any 
potential contamination of soil. 
 

2.0 Proposed Development 

The proposed development consists of a two-storey New Science Centre with landscaped areas, and 
extension of the existing Administration Building as Reception. The development will introduce additional 
impervious surfaces within the site. The proposed development area is approximately 650m². A plan view of 

the development is shown in Figure 2.1. 

 
Figure 2.1 Proposed development plan 

The proposed development will require diversion of an existing concrete channel which conveys stormwater 
from the northwestern portion of the site to Myoora Road through a series of pipes and channels. 
 
The proposed diversion will be connected downstream of the Council’s existing in-ground stormwater line 
along Myoora Road via proposed surface inlet pit. The proposed diversion network has been sized to cater for 
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all storm events up to and including the 100 year Annual Recurrence Interval (ARI) storm event with additional 
capacity. Further, the proposed downstream connection will alleviate the existing flooding/surcharge risk at the 
existing point of connection. A layout of the proposed stormwater diversion line is shown in Drawing C10 of 
Appendix A. 

3.0 General Design Principles 

The civil engineering components of the project are to be designed and constructed to comply with: 

• The relevant current Australian Standards, Building Code of Australia and Design Codes 

• The requirements of all relevant Statutory Authorities and Local Regulations including Tweed Shire 
Council requirements and any future consent conditions 

 
A preliminary design concept has been prepared for costing purposes and is attached in Appendix A. This 
will be subject to change following further site investigations and design development. 
 

4.0 Stormwater Design 

4.1 Stormwater Quantity 

Stormwater design within the site is required to comply with the Northern Beaches Council Water Management 
for Development Policy (Policy). The minor (piped) drainage system must provide for the 1 in 20 year Average 
Recurrence Interval (ARI) storm event and major (overland flow) drainage system shall provide for the 1 in 100 
year ARI storm event. 
 
The development is located within Region 2 for Central Catchments as defined in the Policy. Due to the 
proportion of impervious areas within the site for the existing and proposed scenarios, the Policy stipulates the 
requirement for provision of an on-site detention (OSD) tank.  
 
The proposed OSD tank has been sized in accordance with the Policy per the table of values provided in the 
Simplified Method. Reference to the Policy has been in consideration of a total development area of 
approximately 650m² with 100% impervious area. The obtained detention requirements are summarised 

below: 
 

• Minimum size of basin (SSR): 21.1m³ 

• Permitted site discharge (PSD) from basin: 20 L/s 
 
The stormwater detention components of the design include the following: 
 

Table 4.1 On-site detention (OSD) system summary 

OSD system Volume  
(m³) 

Peak flow discharge 
(L/s) 

OSD tank 21 18 

Discharge control pit 1.6 2 

TOTAL 22.6 20 

Refer to Drawings C10 in Appendix A for information on the OSD system. 

 

4.2 Stormwater Quality 

Stormwater quality treatment within the site is required to comply with the Northern Beaches Council Water 
Management for Development Policy. Water quality treatment devices must achieve the water quality targets 
as specified in Table 4.2. The treatment train is required to be modelled in the Model for Urban Stormwater 
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Improvement Conceptualisation (MUSIC) to ensure targets are met.  

Table 4.2 Water Quality Targets 

Pollutant 
Minimum Reductions 

Required 

Total Suspended Solids (TSS) 85% 

Total Phosphorus (TP) 65% 

Total Nitrogen (TN) 45% 

Gross Pollutants (GP) 90% 

4.2.1 MUSIC Modelling 

The effectiveness of the combination of treatment train measures has been assessed using numerical 
modelling within MUSIC (Model for Urban Stormwater Improvement Conceptualisation version 6). The results 
of the modelling were compared against the Council’s pollutant reduction targets to determine the effectiveness 
of the proposed measures. 
 
MUSIC simulates the performance of a group of stormwater management measures, configured in series or 
in parallel to form a “treatment train” against historic rainfall event data sets. It is the industry standard water 
quality modelling software developed by the MUSIC Development Team of the Cooperative Research Centre 
for Catchment Hydrology (CRCCH). 
   
The MUSIC User Manual suggests that the time-step should not exceed the time of concentration of the 
smallest sub-catchment however due consideration must also be made regarding the shortest detention time 
of nodes within the treatment train.  

4.2.2 Event Mean Concentration 

MUSIC uses different event mean concentrations (EMC) to determine the pollutant loads generated by 
different land uses. The standard EMCs adopted within MUSIC were based on research undertaken by Duncan 
(1999) through the CRCCH and the results are reproduced in Australian Runoff Quality – A Guide to Water 
Sensitive Urban Design (ARQ). The EMC values used in the MUSIC models for this project were based on the 
Northern Beaches Council WSUD and MUSIC Modelling Guidelines utilising modified % impervious area, 
rainfall threshold, soil properties & pollutant concentrations. Table 4.3 below summarises the parameters used 
for the development site: 
 

Table 4.3 EMC inputs for MUSIC 

NODE TYPE 

MEAN BASE FLOW 
CONCENTRATIONS 

Log10 (mg/L) 

MEAN STORM FLOW 
CONCENTRATIONS 

Log10 (mg/L) 

TSS TP TN TSS TP TN 

Roof 
Mean N/A N/A N/A 1.300 -0.89 0.30 

Std dev N/A N/A N/A 0.32 0.25 0.19 

Urban 
residential 

Mean 1.200 -0.85 0.11 2.150 -0.60 0.30 

Std dev 0.17 0.19 0.12 0.32 0.25 0.19 

 

4.2.3 MUSIC Model Treatment Train and Catchment Breakdown 

Stormwater quality measures have been modelled using the Model for Urban Stormwater Improvement 
Conceptualisation (MUSIC). The treatment train proposed for the site consists of Ocean Protect’s 
OceanGuards (or equivalent) for use in multiple grated surface inlet pits to target total gross pollutants leaving 
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site. Additional treatment is to be provided through the use of Rainwater tank capturing the roof of the New 
Science Centre for irrigation rainwater re-use, and Ocean Protect’s 310 PSorb StormFilter cartridges. Refer to 
Figure 4.1 and Appendix A for the location of these proposed quality control measures. 

 

Figure 4.1 MUSIC Model layout 

The water quality catchment breakdown is shown in Table 4.4. 

Table 4.4 MUSIC Catchment breakdown 

CATCHMENT AREA (m2) % IMPERVIOUS TREATMENT 

Building 1 [Roof] 360 100 
5kL RWT, SF Chamber, 2 x 310 PSORB 
Storm Filters 

External areas [Paved] 230 100 
Ocean Guard, SF Chamber, 2 x 310 
PSORB Storm Filters 

Admin Extension [Roof] 50 100 n/a 

  

4.2.4 Treatment Train Effectiveness 

The results of the MUSIC modelling are tabulated below: 
 

Table 4.5 MUSIC modelling results 

Pollutant 
Minimum 

Reductions 
Required 

Annual 
Residual Load 
(% Reduction) 
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Total Suspended Solids (TSS) 85% 87.5% 

Total Phosphorus (TP) 65% 67.4% 

Total Nitrogen (TN) 45% 47.9% 

Gross Pollutants (GP) 90% 92.2% 

 

4.3 Erosion and Sediment Control 

During construction while the site is disturbed, erosion prevention and sediment control measures will be 
required. Erosion and sediment control measures will be required to comply with  

• Northern Beaches Council Water Management for Development Policy  

• Landcom’s Managing Urban Stormwater: Soils and Construction 

The silt fence will prevent silt and waste being washed onto the neighbouring site and streets. The silt fence 
can be integrated with safety fencing. A sedimentation trap will be installed in the low point of site excavation. 
A temporary construction entry will be created off the existing car park and entry into the proposed site. Pits 
will have silt protection installed to prevent silt entering the stormwater system during construction. Refer to 
drawings C03 and C04 in Appendix A for Sediment and Erosion Control Plan and Details. 

 

Should further information be required, please contact the undersigned. 

 
Prepared by  Authorised By 
TTW (NSW) PTY LTD  TTW (NSW) PTY LTD 
 
 
 
 
 

  

DAVID TOLENTINO  NEMESIO BIASON JR. 
Civil Engineer  Associate Director 
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Appendix A 

Stormwater Concept Plan 
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