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Limitations Statement 

 

This report has been prepared in accordance with and for the purposes outlined in the scope of services 

agreed between ADW Johnson Pty Ltd and the Client. It has been prepared based on the information 

supplied by the Client, as well as investigation undertaken by ADW Johnson and the sub-consultants engaged 

by the Client for the project. 

 

Unless otherwise specified in this report, information and advice received from external parties during the 

course of this project was not independently verified. However, any such information was, in our opinion, 

deemed to be current and relevant prior to its use. Whilst all reasonable skill, diligence and care have been 

taken to provide accurate information and appropriate recommendations, it is not warranted or guaranteed 

and no responsibility or liability for any information, opinion or commentary contained herein or for any 

consequences of its use will be accepted by ADW Johnson or by any person involved in the preparation of this 

assessment and report.  

 

This document is solely for the use of the authorised recipient. It is not to be used or copied (either in whole or 

in part) for any other purpose other than that for which it has been prepared. ADW Johnson accepts no 

responsibility to any third party who may use or rely on this document or the information contained herein. 

 

The Client should be aware that this report does not guarantee the approval of any application by any 

Council, Government agency or any other regulatory authority. 
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Executive Summary 
 

ADW Johnson has been commissioned by Mavid Properties Pty Ltd to prepare a 

Stormwater Management Report for the proposed multi use development of Lot 1 in DP 

1215257, known as 795 Medowie Road, Medowie. 

 

The proposed stormwater system has been designed to safely and efficiently convey the 

minor and major flows generated by the proposed development to the existing 

downstream stormwater infrastructure. 

 

In accordance with Port Stephens Council’s requirements, stormwater detention has been 

provided to ensure that the post developed peak discharges are attenuated back to pre-

developed levels. As the development is to be a Torrens title development, detention 

tanks have been provided within each of the proposed lots with a total detention volume 

of 159 m3 being required. 

 

A treatment train process of litter baskets and filtration cartridges have been designed to 

effectively reduce the nutrients and gross pollutants from stormwater runoff from the 

proposed development.  

 

An erosion and sedimentation control plan will be implemented to minimise the risk of 

erosion to disturbed areas and limit the transport of sediments from the development site 

to the receiving waters during construction. 

 

The SWMP for the proposed development meets all of the objectives and requirements 

outlined in Port Stephens Council’s DCP. 
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1.0 Introduction 
 

ADW Johnson has been commissioned by Mavid Properties Pty Ltd to prepare a 

Stormwater Management Report for the proposed multi use development of Lot 1 in DP 

1215257, known as 795 Medowie Road, Medowie. 

 

This report addresses the stormwater impact of the proposed development and has been 

prepared to accompany a Development Application (DA) for the proposed 

development. 

 

This report documents the proposed stormwater system required to efficiently and 

effectively capture and convey stormwater from the proposed development and ensure 

there is no adverse effects from the proposed development on any downstream 

properties or infrastructure.  

 

This report also details the design of onsite detention and water quality treatments for the 

development. 
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2.0 Site Description 
 

The subject site, as shown in Figure 1, is identified as Lot 1 in DP 1215257 and is 

approximately 1.2ha in size. The site is bounded by existing commercial development to 

the south, Medowie Road to the east, Muir Street to the north and Peppertree Road to the 

west. 

 

It is noted that the portion of the lot fronting Medowie Road is subject to a separate DA 

and stormwater management as this parcel will be considered within its own application. 

 

 
Figure 1 – Proposed Development Site (Source: Sixmaps)  

 

2.1 TOPOGRAPGHY AND EXISTING INFRASTRUCTURE 

 

The site is primarily cleared and consists largely of maintained grasses with some smaller 

trees and shrubs dotted throughout the site. There are currently no existing structures 

contained within the site. 

 

The site generally slopes east to west at slopes of approximately 4-5% with a steeper batter 

in the order of 30% present along the western boundary. Runoff generated by the site 

currently sheet flows to a drainage swale along the top of the western batter where it is 

captured via stormwater pit and conveyed to the existing stormwater infrastructure in 

Peppertree Road. It is proposed to connect the developments drainage infrastructure to 

the existing stormwater system within Peppertree Road.  

 

The existing site topography and infrastructure can be seen in Exhibit 1. 
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2.2 PROPOSED DEVELOPMENT 

 

The proposed development will transform the subject site into a mixed-use commercial 

development site consisting of a number of commercial facilities and associated car 

parking. 

 

As part of the development it is proposed to split the subject site into a number of Torrens 

title lots. Accordingly, each of the individual lots will be required to provide their own 

stormwater detention and water quality treatment prior to runoff leaving the individual 

lots. 

 

To enable each lot to drain to the public drainage system in Peppertree Road, a trunk 

stormwater drainage network has been provided by Port Stephens Council within the 

main east west access road. The location and design of this main has been coordinated 

with ADW Johnson to ensure conformity with the future development design. The 

proposed Torrens lots will each discharge into this trunk drainage line. 

 

In addition to providing a connection for each of the proposed lots, the trunk drainage 

system also caters for the existing lots fronting Medowie Road. As such, the existing lots are 

not catered for within the modelling outlined in this report. 

 

The proposed development can be seen in Exhibit 2. 
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3.0 Council Requirements 
 

Port Stephens Council outlines the engineering requirements for stormwater management 

within the Port Stephens Development Control Plan 2014. Parts B4 and B5 of the DCP relate 

specifically to drainage, flooding and water quality.  

 

3.1      CONCEPT STORMWATER DESIGN 

 

A concept stormwater design is required to demonstrate that stormwater runoff 

generated by the development can be effectively and efficiently conveyed from the 

subject site to the existing downstream drainage infrastructure. 

 

3.2 STORMWATER QUANTITY 

 

To ensure that there is no adverse impact on downstream properties or infrastructure, the 

post development peak flow from the proposed development shall not exceed the pre-

development peak flow for a number of storm events up to and including the 1% AEP. 

 

3.3 STORMWATER QUALITY  

 

The stormwater drainage system must effectively remove the nutrients and gross pollutants 

from the site prior to the runoff entering the existing downstream infrastructure. 

  

The guidelines for stormwater quality treatment objectives are expressed as mean annual 

reductions of pollutant loads. The target objectives for developments within the PSC LGA 

are shown in Table 1 below.  

 

Table 1 – Post Development Water Quality Targets 

Pollutant Stormwater Treatment Objectives 

Suspended Solids 90% retention of the average annual load 

Total Phosphorus 60% retention of the average annual load 

Total Nitrogen 45% retention of the average annual load 

Gross Pollutants 90% reduction of litter and vegetation larger than 5mm 

 

It is however noted that the proposed development is within Hunter Water’s drinking water 

catchment and is therefore required to provide a Neutral or Beneficial Effect (NorBE) in 

relation to water quality. 

 

In accordance with PSC’s DCP the proposed development will provide a NorBE or comply 

with PSC stripping targets, depending on which provides the best environmental outcome. 

 

3.4 EROSION AND SEDIMENTATION CONTROL 

 

Erosion and sedimentation control measures need to be implemented during any 

construction activities to minimise the risk of erosion of disturbed areas and limit the 

transport of sediments from the construction site to downstream drainage infrastructure. 
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4.0 Concept Stormwater Design 
 

A stormwater drainage concept plan has been prepared to demonstrate how the runoff 

generated by the proposed development is captured and conveyed to the existing 

downstream stormwater infrastructure.  

 

The pit and pipe network will generally be designed to cater for the minor storm event 

without any surcharging within the system and minimising flow widths and ponding.  

 

The carpark will be graded to ensure major flows (1% AEP) are contained within the 

carpark and safely conveyed from the subject site to Peppertree Road without impacting 

the proposed buildings or any existing private property downstream of the subject site. 

 

In order to adequately attenuate post developed peak flows back to pre-developed 

levels, it is proposed to provide underground OSD tanks within each lot. 

 

Water quality treatment will be provided within each lot through the provision of litter 

baskets and proprietary “Stormfilter” cartridges provided within the OSD Tanks. 

 

The concept stormwater design can be seen in Exhibit 2. 
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5.0 Water Quantity 
 

To ensure there are no adverse impacts on downstream properties and stormwater 

infrastructure, the stormwater system will be designed to ensure that the post-

development peak flows leaving the site are less than the existing peak flows for the 1EY, 

20%,10% and 1% AEP design storm events. 

 

To ensure the post developed peak flows are attenuated back to pre-developed levels, 

OSD tanks are to be provided as part of the development on each individual lot. 

 

5.1 MODELLING 

 

The quantity of required storage to reduce the post developed discharge from the site to 

less than or equal to the existing discharge for various storm events was analysed using the 

‘DRAINS’ software, which uses the runoff routing method. 

 

The DRAINS model was set up in accordance with AR&R 2019.  The following sections 

outline the parameters adopted in the DRAINS model. A screenshot of the DRAINS model 

can be seen in Appendix A. 

 

5.1.1 Rainfall Data 

 

The IFD rainfall data adopted within the model was sourced from the Bureau of 

Meteorology website, using the online IFD data tool. 

 

5.1.2 DRAINS Parameters 

 

The parameters adopted in the DRAINS model were based upon experience on similar 

sites and guidance provided in AR&R 2019. The adopted parameters can be seen in Table 

2 below. 

 

Table 2 – DRAINS Parameters 

Condition Depression Storage (mm) 

Paved (Impervious) 1 

Supplementary 0 

Grassed (Pervious) 5 

Soil Type 3 

 

5.2 CATCHMENTS 

 

Catchments were derived from a combination of detailed survey and the proposed 

layout. To ensure each lot only detains what it is required too, pre developed catchments 

for each lot were assumed to be the same area as the post developed catchments.  

 

5.2.1 Pre-Developed Catchment 

 

The pre developed catchments were derived from a combination of the detailed survey 

and the proposed layout. 

 

The catchment data used in the pre developed model can be seen in Table 3 below 

whilst the pre developed catchments can be seen in Exhibit 1. 
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Table 3 - Pre-Developed Catchment Parameters 

Catchment Area (ha) % Impervious 

1 0.36 5 

2 0.24 5 

3 0.22 5 

4 0.40 5 

 

5.2.2 Post Developed Catchment 

 

The post developed catchment parameters were measured based upon the proposed 

layout and concept grading. The catchment data used in the post developed model can 

be seen in Table 4 below whilst the post developed catchment can be seen in Exhibit 2. 

 

Table 4 - Post Developed Catchment Parameters 

Catchment Area (ha) % Impervious 

1 0.32 90 

1A* 0.04 100 

2 0.24 85 

3 0.22 80 

4 0.32 70 

4A* 0.09 50 
* Catchments 1A and 4A bypass the proposed detention tanks. 

 

5.3 ONSITE DETENTION (OSD) TANKS 

 

As mentioned in section 5, it is proposed to provide an OSD tank underneath the 

proposed carpark in each Torrens title lot. Using the DRAINS model with the parameters 

listed in the sections above, the proposed tank was sized and concept outlet 

configurations designed to enable modelling of the development to demonstrate that the 

post developed peak flows are adequately attenuated back to pre-developed levels.  

 

Due to the differing parameters of each lot, tanks were sized accordingly resulting in four 

(4) separate tanks. 

 

The details for the proposed detention tanks are shown in Table 5-8 below, whilst an 

indicative OSD tank can be seen in Exhibit 4. 

 

Table 5 –Detention Tank Data – CATCHMENT 1 

Tank Parameter Detail 

Tank Dimensions 4m W x 12m L x 1.0m D 

Outlet Controls 

Pipe – DN150 with 0.14m orifice plate – IL RL 0m* 

Cutout – 0.10m H x 0.55m L - IL RL 0.56m* 

Weir – 0.60m length - IL RL 0.75m* 

Total Storage at 1% AEP Stage 48 m³ 

* Invert levels relative to tank invert. AHD levels to be provided once detail design complete 
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Table 6 –Detention Tank Data – CATCHMENT 2 

Tank Parameter Detail 

Tank Dimensions 4m W x 10m L x 1.0m D 

Outlet Controls 

Pipe – DN150 with 0.12m orifice plate – IL RL 0m* 

Cutout – 0.10m H x 0.35m L - IL RL 0.5m* 

Weir – 0.4m length - IL RL 0.75m* 

Total Storage at 1% AEP Stage 40 m³ 

* Invert levels relative to tank invert. AHD levels to be provided once detail design complete 

 

Table 7 –Detention Tank Data – CATCHMENT 3 

Tank Parameter Detail 

Tank Dimensions 3.5m W x 10m L x 1.0m D 

Outlet Controls 

Pipe – DN150 with 0.12m orifice plate – IL RL 0m* 

Cutout – 0.10m H x 0.35m L - IL RL 0.5m* 

Weir – 0.30m length - IL RL 0.8m* 

Total Storage at 1% AEP Stage 35 m³ 

* Invert levels relative to tank invert. AHD levels to be provided once detail design complete 

 

Table 8 –Detention Tank Data – CATCHMENT 4 

Tank Parameter Detail 

Tank Dimensions 4m W x 9m L x 1.0m D 

Outlet Controls 

Pipe – DN150 with 0.14m orifice plate – IL RL 0m* 

Cutout – 0.10m H x 0.55m L - IL RL 0.54m* 

Weir – 0.54m length - IL RL 0.8m* 

Total Storage at 1% AEP Stage 36 m³ 

* Invert levels relative to tank invert. AHD levels to be provided once detail design complete 

 

5.4 RESULTS 

 

The pre and post developed peak flows were calculated using the DRAINS model for the 

1EY, 20%, 10% and 1% AEP storm events. A summary of the modelling results can be seen in 

Tables 9 & 10 below. 

 

Table 9 - Pre vs post (no detention) 

Storm Event (ARI) 

Pre-Development Peak Flow 

(m3/s) 

Post-Development Peak Flow 

Without Detention (m3/s) 

Catchment Catchment 

1 2 3 4 1 2 3 4 

1 0.035 0.024 0.022 0.040 0.073 0.045 0.043 0.066 

5 0.094 0.064 0.058 0.105 0.131 0.085 0.079 0.129 

10 0.135 0.092 0.083 0.151 0.166 0.110 0.101 0.175 

100 0.242 0.164 0.150 0.270 0.290 0.193 0.177 0.304 
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Table 10 Pre vs post with detention 

Storm Event (ARI) 

Pre-Development Peak 

Flow (m3/s) 

Post-Development Peak 

Flow With Detention (m3/s) 

Catchment Catchment 

1 2 3 4 1 2 3 4 

1 0.035 0.024 0.022 0.040 0.034 0.021 0.021 0.037 

5 0.094 0.064 0.058 0.105 0.091 0.060 0.057 0.103 

10 0.135 0.092 0.083 0.151 0.129 0.078 0.072 0.137 

100 0.242 0.164 0.150 0.270 0.240 0.162 0.147 0.269 

 

From the results, it can be seen that the inclusion of OSD tanks on each individual lot with 

the parameters outlined in Section 5.3, ensures that the post developed flows are 

adequately attenuated back to pre-developed levels. A screenshot of the DRAINS model 

can be seen in Appendix A. 
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6.0 Water Quality 
 

The proposed stormwater system, as detailed in Section 5, uses a combination of pit and 

pipe networks and water quality devices to convey stormwater runoff from the site.  It is 

intended to use a combination of treatment devices within the drainage system to 

remove nutrients and sediments from the stormwater prior to the runoff leaving the site. 

 

6.1 TREATMENT DEVICES 

 

The stormwater design for the proposed subdivision will consist of a combination of 

conveyance and end of line controls to treat the stormwater runoff generated on the site.  

 

Conveyance 

 

It is proposed to provide an Ecosol (or approved equivalent) Litter Baskets directly within 

all stormwater pits to capture litter and other gross pollutants. Further information 

regarding the Litter Baskets can be seen in Appendix B. 

 

End of Line 

 

It is proposed to provide Stormwater 360 “Stormfilter Cartridges” (or approved equivalent) 

within the proposed detention tanks to provide end of line treatment. 

 

Further information regarding the Stormwater 360 treatment devices can be seen in 

Appendix B. 

 

6.2 MODELLING 

 

The effectiveness of the proposed treatment train was modelled using the Model for 

Urban Stormwater Improvement Conceptualisation (MUSIC). MUSIC is well regarded as 

industry best practice for analysis of the effectiveness of treatment mechanisms on the 

quality of stormwater runoff from a development site of this size. 

 

The MUSIC model parameters were adopted using the MUSIC-LINK feature, whilst 

treatment node parameters were based upon a combination of Council’s guidelines and 

information provided by individual device providers. 

 

6.2.1 Catchment Data 

 

To accurately model the pollutant loads generated by the proposed development, the 

catchments were split into multiple sub catchments representing roof, carpark and open 

space areas. Catchment data for each lot can be seen in Table 11 below. 
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Table 11 - Sub catchment areas 

Catchment  Sub catchment Total Area (ha) Impervious % 

1 

Roof  0.04 100 

Carpark 0.235 100 

Open Space 0.04 10 

1A 

Roof  0.0 100 

Carpark 0.04 100 

Open Space 0.0 10 

2 

Roof  0.08 100 

Carpark 0.12 100 

Open Space 0.05 10 

3 

Roof  0.07 100 

Carpark 0.1 100 

Open Space 0.06 10 

4 

Roof  0.08 100 

Carpark 0.13 100 

Open Space 0.11 10 

4A 

Roof  0.0 100 

Carpark 0.04 100 

Open Space 0.05 10 

 

6.3 RESULTS 

 

As mentioned in Section 3.3, as the proposed development is within the Hunter Water 

drinking catchment, it is required to provide a NorBE or meet council’s stripping targets, 

whichever is greater. 

 

The MUSIC model was set up and run using the parameters mentioned above to analyse 

the effectiveness of the treatment train and to determine if it meets the required targets.  

 

A summary of the modelling results can be seen in Tables 12 - 13 below. 

 

Table 12 – Pre developed vs Post developed - Site Pollutant Loads 

Pollutant 
Pre 

developed 

Post 

developed 

Total Suspended Solids (kg/yr) 951 250 

Total Phosphorus (kg/yr) 1.66 0.90 

Total Nitrogen (kg/yr) 12.5 12.5 

Gross Pollutants (kg/yr) 37.9 1.38 

 

Table 13 – Site Pollutant Loads and Reductions  

Pollutant 
Source 

Load 

Residual 

Load 

Modelled 

Reduction (%) 
Target (%) 

Total Suspended Solids 

(kg/yr) 
2740 250 90.9 90 

Total Phosphorus (kg/yr) 4.93 0.902 81.7 60 

Total Nitrogen (kg/yr) 26.9 12.5 53.5 45 

Gross Pollutants (kg/yr) 279 1.38 99.5 90 
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As can be seen from Table 12 and 13 above, the MUSIC modelling indicates that the 

proposed treatment train not only meets the stormwater quality requirements of Port 

Stephens Council but also provides a Neutral or Beneficial effect. A screenshot of the 

MUSIC model can be seen in Appendix C. 

 

As mentioned above, a key part of the treatment train is the “Stormfilter Cartridges”, 

which are to be supplied within the detention tanks. A summary of the cartridges required 

for each tank can be seen in Table 14 below. 

 

Table 14 – Proposed Stormfilter Cartridges  

Catchment 
Number of 

Cartridges 

Cartridge Size 

(mm) 

Catchment 1 4 690 

Catchment 2 4 690 

Catchment 3 3 690 

Catchment 4 4 690 

 

Further details surrounding the Stormfilter cartridges and their inclusion within the detention 

tanks can be seen in Exhibit 4. 
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7.0 Erosion and Sedimentation Control 
 

Erosion and sedimentation control measures need to be implemented during construction 

works to minimise the risk of erosion to disturbed areas and limit the transport of sediments 

from the construction site to downstream waterways. An Erosion and Sedimentation 

Control Plan can be seen in Exhibit 3. It should be noted that the attached Erosion and 

Sedimentation Control Plan is indicative only and will be amended during the detailed 

design and construction phases of the project. 

 



 

Stormwater Management Report - Proposed Multi Use Development 

795 Medowie Road, Medowie 

(Ref: 190514) 14 
 

8.0  Conclusion 
 

The proposed stormwater system has been designed to safely and efficiently convey the 

minor and major flows generated by the proposed development, to the downstream 

stormwater infrastructure.  

 

Stormwater detention, provided by a number of OSD tanks, has shown that the peak post 

developed discharges can be adequately attenuated back to pre-developed levels in 

accordance with PSC requirements.  

 

A treatment train process of litter baskets and filtration cartridges have been designed to 

effectively reduce the nutrients and gross pollutants from stormwater runoff from the 

proposed development.  

 

An erosion and sedimentation control plan will be implemented to minimise the risk of 

erosion to disturbed areas and limit the transport of sediments from the development site 

to the receiving waters during construction. 
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