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1. General 

1.1 Introduction 

Northrop Consulting Engineers Pty Ltd (Northrop) has been commissioned by School Infrastructure 

NSW (SINSW) on behalf of the Department of Education (DOE) to prepare the Stormwater 

Management Report to accompany a development application (DA) to the NSW Department of 

Planning, Industry and Environment (DPIE) for proposed upgrades to Hastings Secondary College 

(Port Macquarie Campus), previously known as Port Macquarie High School. 

Hastings Secondary College consists of two campuses, being Westport and Port Macquarie. This 

report has been prepared for proposed works at the Port Macquarie Campus, which consists of two 

properties, the main campus and the Ag Plot.  

The works subject to this proposal are to be carried out on the main Port Macquarie campus which is 

located at 16 Owen Street, Port Macquarie (the site). The site has a secondary street frontage to 

Burrawan Street and adjoins Oxley Oval along the eastern boundary.  

On 23 December 2020, the Secretary of the DPIE issued Secretary’s Environmental Assessment 

Requirements (SEARs) for SSD Application No. 11920082. This report has been prepared in 

accordance with the SEARs requirements. 

This report covers the works shown as the Northrop Drawing Package required for the development 

of the site including: 

• Stormwater Drainage; 

• Stormwater Detention; 

• Stormwater Quality / Water Sensitive Urban Design; 

• Flooding 

1.2 Related Reports and Documents 

This report is to be read in conjunction with the following reports and documents: 

1. State Significant Development Application Civil Documentation prepared by Northrop; Job 

Number 202097, revision 3. 

2. Architectural and Landscape Drawings by FJMT, Project Reference HSWP. 

3. Port Macquarie – Hastings Council Development Guidelines and Standards: 

a. Development Control Plan (DCP) 2013 

b. Local Environment Plans (LEP) 2011 

c. D5 – Stormwater Drainage Design 

d. D7 – Stormwater Management 

4. Australian and New Zealand Standard AS/NZS 3500.3:2018 Plumbing and Stormwater 

Drainage. 

5. Geotechnical Investigation Report by Douglas Partners, revision 0 

6. Site Survey prepared by YSCO Geomatics Land Resource Consultants, dated December 

2019 
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1.3 The Development 

1.3.1 Site Location and Context 

The site is located approximately 1.2km south east of the Port Macquarie town centre, with access 

from Oxley Highway (Gordon Street) via Owen Street to the centre, William Street via Owen Street to 

the north and Burrawan Street via Owen Street to the south. A maintenance access road exists to the 

east of the site along Burrawan Street.  

The site is located at 16 Owen Street, Port Macquarie and is legally known as Lot 111 in DP 1270315. 

The Port Macquarie Campus site is located within a coastal setting (east), with residential (single two 

storey and residential flat buildings) located to the west and south and Port Macquarie Bowling Club 

to the north. The surrounding street network provides on-street parking. Maintenance vehicular 

access is located off Burrawan Street. 

No Natural watercourses are mapped as traversing the site. Scattered vegetation is located 

throughout the site, with a small area of vegetation concentrated towards the pedestrian access area.  

The Port Macquarie Campus site is gently sloping downwards in three general ‘platforms’ towards the 

north, with distinct views out towards the ocean and the Hastings River. It also has a distinct view line 

to the row of Norfolk pine trees along the coastline. The siting of the campus provides many 

opportunities for ongoing cultural connection to Country. Current built form has an established 

language of two (2) story, face brick, low pitched metal roof buildings. 

The site has an area of approximately 34,500m2 and is located within the Port Macquarie - Hastings 

Council Local Government Area (LGA). 

The site locality is depicted in Figure 1 below. 

 

Figure 1 - Site Locality 

1.3.2 Proposed Development 

The upgrades will support high-quality educational outcomes to meet the needs of students within the 

local community and deliver innovative learning and teaching spaces as follows: 

• Demolition works to accommodate new works;  
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• Upgrade to school entry;  

• Construction of new two (2) storey Creative and Performing Arts (CAPA) building;  

• Construction of new Police Citizens Youth Club (PCYC);  

• Partial refurbishment of Building L; 

• Refurbishment and alteration to Building B;  

• Removal of Building S and demountable buildings;  

• New lift connections, covered outdoor learning area (COLA) and covered walkways; 

• Associated earthworks, landscaping, stormwater works, service upgrades; and  

• Tree removal/ tree safety works. 

No change to current staff or student numbers is proposed. 

The proposed site plan is shown below. 

 

Figure 2 - Site Plan by FJMT Architects 
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2. Stormwater Management 

2.1 Objectives and Controls  

The stormwater strategy for the Hastings Secondary College – Port Macquarie Campus development 

has been developed in accordance with Port Macquarie - Hastings Council Development Plan (DCP) 

and Water Sensitive Urban Design guidelines.  

The general objectives of urban drainage design are: 

• To control and manage all stormwater generated within the development; 

• To control and manage all stormwater passing through the development from the surrounding 

catchment; 

• To provide an effective legal point of discharge for all collected stormwater, from the 

development to a natural watercourse, Council drainage system or approved outfall; and  

• To achieve these objectives without detrimentally affecting the environment, surface and 

subsurface water quality, groundwater infiltration characteristics, the adjoining landowners 

and other landowners near the drainage outlet and watercourses either upstream or 

downstream of the subdivision. 

• To provide a safe and convenient environment for pedestrians and traffic.  

• To incorporate principles of Ecological Sustainable Development (ESD 

The objectives of small on-site detention systems are as follows:  

• The capacity of existing drainage infrastructure shall not be exceeded as a result of 

developments, which increase the volume and rate of stormwater runoff beyond the 

capacities originally designed for. 

• The likely cumulative impact of similar developments shall not adversely impact on the 

capacity of the existing drainage system. 

• That on-site detention (OSD) systems are able to be effectively maintained by landowners 

and provide a cost-effective method of meeting the other objectives of this section. 

• Provide a simplified method for designers, builders, and owners to determine Council's 

requirements for on-site detention in relation to volume of detention and permissible rate of 

discharge to Council's drainage system. 

• That on-site detention (OSD) systems meet necessary OH&S guidelines. 

2.2 Existing Stormwater Infrastructure 

The existing site currently contains a number of existing in-ground stormwater systems that connect 

into the Council stormwater system. There are currently multiple discharge points from the School 

stormwater systems into the Council stormwater line that runs through the site. The assumed existing 

site drainage is shown below in Figure 3. The existing overland flow routes generally follow the 

existing in-ground system and drain out towards the North Eastern corner of the site. 
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Figure 3 - Existing Stormwater Infrastructure 

2.3 Proposed Stormwater Infrastructure 

In accordance with both the EFSG and the Council DCP, the inground piped drainage system shall be 

designed to convey the 1 in 20-year ARI storm. The minimum pipe diameter for the proposed system 

within the site is to be 225mm in accordance with EFSG requirements. Overland flow is to also be 

considered for events greater than the design event or in the occurrence of a blockage, with overland 

flow routes provided away from the proposed and existing buildings and structures. The proposed 

stormwater system will be designed in accordance with these requirements through the use of 

DRAINS modelling and analysis. The indicative stormwater layout is shown in the SSDA design 

drawings, attached as Appendix A. The layout is subject to change pending changes to external 

grading and landscape. 

All unimpacted stormwater outside of the proposed works is to be maintained and remain unchanged. 

A new stormwater system is proposed for both the new PCYC and CAPA buildings and the 

associated external works. Stormwater runoff associated with the new buildings and their associated 

external works will be conveyed via a proposed below-ground pit and pipe system, with each system 

then directed into an OSD tank before connecting into the existing Council or school system. A 

separate system will convey all roof water from the PCYC to the proposed 25kL rainwater tank (refer 

hydraulic documentation and infrastructure Services Report for details) for re-use, with any overflow 

directed towards the proposed OSD tank. 

Due to the location of the proposed PCYC building, the existing Council stormwater line traversing the 

site will be affected (see Figure 3). Council was contacted to confirm their preferred method of 

treatment of the existing line. From correspondence with Council, the preferred treatment of the 

existing stormwater line was to redirect it around the proposed basement of the PCYC by connecting 

it into the system further downstream. Council also noted that future stormwater upgrades and works 

are planned in the vicinity of the proposed works and that this needed to be taken into account within 

the proposed building design. Therefore, in accordance with Council guidelines, a 3m easement 

between the Northern Boundary and the proposed PCYC is to be maintained, with no permanent 

structures including retaining walls to be placed within it. 
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2.4 Stormwater Quantity Management 

In accordance with Council’s Development Control Plan (DCP), all new developments are required to 

provide On-site Stormwater Detention (OSD). In accordance with the Council guidelines, all 

developments are to limit the post-development peak discharge from the site to less than that of the 

pre-development site, assuming a ‘green field’ development scenario. The EFSG states that the 

preferred means for the provision of OSD is the use of an above ground storage system; however, 

due to site constraints such as aesthetics, spatial limitations, and safety reasons, below ground OSD 

tanka are proposed for this site. 

A catchment plan for both pre- and post-development scenarios can be seen below in Figure 4 and 

Figure 5. 

 
Figure 4 - Pre-Development Catchment Plan 

 

Figure 5 - Post-Development Catchment Plan 
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DRAINS has been used to model and analyse the proposed stormwater system. The total impervious 

and pervious areas for both the pre- and post-development scenarios for the site catchments shown 

in Figure 4 and Figure 5 are shown in Table 1 below. 

Table 1 - Catchment Areas for Pre & Post Development Scenarios 

 Total Area (m2) 
Impervious Area 

(m2) 

Pervious Area 

(m2) 

Catchment 1 
Pre-Development 1,995 1,277 718 

Post-Development 1,995 1,277 718 

Catchment 2 
Pre-Development 3,406 3,101 305 

Post-Development 3,402 3,100 302 

Catchment 3 
Pre-Development 3,977 3,231 746 

Post-Development 3,982 3,007 975 

Catchment 4 
Pre-Development 1,307 1,187 120 

Post-Development 1,292 1,085 207 

Catchment 5 
Pre-Development 1,559 1,171 388 

Post-Development 1,559 1,171 388 

Catchment 6 
Pre-Development 2,127 1,980 147 

Post-Development 2,127 1,952 175 

Catchment 7 
Pre-Development 1,750 1,517 233 

Post-Development 1,432 1,364 68 

Catchment 8 
Pre-Development 2,250 818 1,432 

Post-Development 2,573 1,580 993 

Catchment 9 
Pre-Development 3,853 0 3,853 

Post-Development 3,853 3,853 0 

As illustrated in the table above, only catchments 3 (TAS building) and 8 (CAPA building) have 

increased impervious areas and so these catchments will require OSD. The OSD and associated 

works for catchment 3 are included as part of a separate CDC package. The PCYC building which will 

be located within catchment 9 is still being confirmed and therefore the areas are not shown in the 

above table, however, as the area is currently a grass playing field, the new building will create new 

impervious areas and an OSD will be required. The proposed CAPA and its associated landscape 

areas will be conveyed to an OSD tank located underneath the stairs between the proposed CAPA 

building and the existing MPC hall prior to discharging into the existing below ground site stormwater 

system. The proposed PCYC works will be conveyed to an OSD tank located within the adjacent 

landscaping prior to discharging directly into the Council stormwater system.  

The results of the DRAINS model comparing the pre-development target flows and modelled post-

development discharge for the affected catchments is shown in the table below. 
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Table 2 - Site Discharge Summary 

 20% AEP (L/s) 1% AEP (L/s) 

Catchment 8 
Pre-Development 72 154 

Post-Development 71 154 

Catchment 9 
Pre-Development 123 263 

Post-Development 109 258 

Using the above DRAINS results, the required OSD values are determined as below, noting that 

additional volume required due to water quality treatment devices and internal weir walls has not been 

considered.  

Table 3 - OSD Summary 

 OSD Volume (m3) Orifice Size (mm) 
Internal Weir Wall 

Height (m AHD) 

Catchment 8 25.2 190 13.95 

Catchment 9 50 280 9.9 

2.5 Stormwater Quality Management 

2.5.1 Adopted Water Quality Objectives 

Port Macquarie-Hastings Council Guidelines outline that all new developments are required to 

implement the principles of Water Sensitive Urban Design (WSUD). These principles include water 

quality requirements to reduce the pollutant loads in terms of Total Suspended Solids, Total 

Phosphorus, Total Nitrogen and Gross Pollutants on receiving water bodies. 

Stormwater quantity and quality management measures have been modelling using MUSIC software. 

Both the Council DCP and the Greenstar Design & as-built submission guidelines v1.3 outline 

different required water quality targets for the development, with the limiting targets being those 

outlined in the Council guidelines. Therefore, adopted for this design from Council guidelines are 

presented in Table 4 below. 

Table 4 - Water Quality Targets 

Pollutant % Reduction Post-Development Average 

Annual Load Reduction 

Gross Pollutants 100 

Total Suspended Solids (TSS) 80 

Total Phosphorous (TP) 45 

Total Nitrogen (TN) 45 

2.5.2 Stormwater Quality Management Scheme 

The proposed water quality treatment train incorporated to meet the required targets includes a 

rainwater re-use tank (only for the PCYC), proprietary stormfilters and proprietary pit baskets. 
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The proposed rainwater re-use tank will have re-use for internal non-potable uses to reduce the 

requirement for mains water usage. The rainwater tank details have been taken from the hydraulic 

design for input into the treatment train. For details on the rainwater tank and water balance, refer to 

the infrastructure services report. 

Pit baskets have been provided as a pre-treatment to target the pollutant reduction of gross 

pollutants, litter, grit, sediments, and associated oils prior to stormwater discharging into OSD tank 

where the stormfilters are located to provide tertiary treatment. 

2.5.3 Rainfall Data 

Historical rainfall records were obtained from the Bureau of Meteorology for Station No. 061078 at 

Williamtown RAAF. The MUSIC analysis was undertaken using a 6-minute time step for a 4 year time 

period from 2002 to 2006. 

The Evapotranspiration values have been entered as the industry standard for the North Coast area. 

2.5.4 Methodology 

The water quality modelling software MUSIC v6.3.0 was adopted for the study. Figure 6 shows the 

layout of the treatment train in the MUSIC Model. 

 

Figure 6 - MUSIC Link and Node Diagram 

The following rainfall and runoff parameters have been adopted. 

Table 5 - Rainfall Runoff Parameters 

Parameter Recommended Values 

Rainfall Threshold (mm/day)  1.5 

Soil Storage Capacity (mm)  120 

Initial Storage (% of Capacity)  30 

Field Capacity (mm) 80 

Infiltration Capacity Coefficient – a   200 

Infiltration Capacity Exponent – b  1 
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Initial Depth (mm)  10 

Daily Recharge Rate (%)  25 

Daily Baseflow Rate (%)  5 

Daily Deep Seepage Rate (%)  0 

The pollutant concentration parameters used in the model are listed in Table 6:  

Table 6 - Water Quality Parameters for MUSIC Source Nodes 

Land- Use Category Log TSS (mg/L) Log TP (mg/L) Log TN (mg/L) 

Storm 

Flow  

Base 

flow 

Storm 

Flow 

Base 

Flow 

Storm 

Flow 

Base 

Flow 

Roof Areas Mean 1.30 1.20 -0.89 -0.85 0.30 0.11 

Std Dev 0.32 0.17 0.25 0.19 0.19 0.12 

Road Areas Mean 2.43 1.20 -0.30 -0.85 0.34 0.11 

Std Dev 0.32 0.17 0.25 0.19 0.19 0.12 

2.5.5 MUSIC Model Results 

The results of the analysis show the treatment train will achieve the water quality targets set out in the 

Council guidelines. The water quality model provides an indication of the pollutant removal rates 

expected when the nominated treatment train of water quality measures is applied to the proposed 

development. The results are presented in Table 7 and Table 8. 

Table 7 - MUSIC Model Results for CAPA 

Pollutant Before 

Treatment 

After 

Treatment 

% Reduction % Objective Compliance 

Gross pollutants 

(kg/yr.) 

45.3 0 100 100 OK 

Total Suspended 

Solids (kg/yr) 

204 20.8 89.8 80 OK 

Total Phosphorus 

(kg/yr) 

0.413 0.122 70.5 45 OK 

Total Nitrogen (kg/yr) 3.79 1.99 47.6 45 OK 

 

Table 8 - MUSIC Model Results for PCYC 

Pollutant Before 

Treatment 

After 

Treatment 

% Reduction % Objective Compliance 

Gross pollutants 

(kg/yr.) 

147 0 100 100 OK 

Total Suspended 

Solids (kg/yr) 

299 59.6 80 80 OK 

Total Phosphorus 0.962 0.371 61 45 OK 
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(kg/yr) 

Total Nitrogen (kg/yr) 11.7 6.47 45 45 OK 

2.6 Flooding 

Northrop have undertaken an investigation to understand the mainstream and local area flooding 

constraints associated with the site – for the purpose of this site ‘Mainstream’ & ‘Overland Flow’ 

flooding is been defined below. 

1. Mainstream Flooding – flooding within the greater catchment area around the site which is 

defined by water that flows over banks of creeks and lagoons 

2. Overland Flow Flooding – defines as surface runoff before it enters a water way. It is caused 

by rainfall which flows downhill and concentrates in catchment low points 

Based on a review of publicly available Council Mapping and Flood Studies the site does not appear 

to be subject to mainstream flooding. An extract from Council’s flood mapping is shown below. 

 

Figure 7 - Council Flood Map Extract 

Overland flow paths and site grading will also be designed to ensure that both existing and new 

buildings and habitable areas are not impacted in major storms or in the event of the piped system 

being blocked. 
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3. Conclusion 

A stormwater management strategy has been derived for the proposed development in accordance 

with AS/NZS 3500.3:2018 Plumbing and Stormwater Drainage, the EFSG and Council’s DCP. 

Stormwater runoff from the proposed development is to be directed into the proposed underground pit 

and pipe system and OSD before being directed into conveyed into the existing school or Council 

stormwater system. An OSD storage system has been designed in accordance with Council 

guidelines for each building and corresponding landscaping works. 

A treatment train has been developed using MUSIC software to demonstrate that the stormwater 

pollutant load reduction targets are achieved in accordance with the Greenstar Design & as-built 

submission guidelines v1.3 and Council guidelines. The treatment train consists of proprietary pit 

baskets installed at each proposed grated inlet pit and proprietary stormfilter cartridges will be added 

to the OSD tank. 
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Appendix A – Civil SSDA Plans 
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