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Limitation Statement 

Northrop Consulting Engineers Pty Ltd (Northrop) has been retained to prepare this report based on 

specific instructions, scope of work and purpose pursuant to a contract with its client. It has been 

prepared in accordance with the usual care and thoroughness of the consulting profession for the use 

by Port of Newcastle. The report is based on generally accepted practices and standards applicable 

to the scope of work at the time it was prepared.  No other warranty, express or implied, is made as to 

the professional advice included in this report. 

Except where expressly permitted in writing or required by law, no third party may use or rely on this 

report unless otherwise agreed in writing by Northrop. 

Where this report indicates that information has been provided to Northrop by third parties, Northrop 

has made no independent verification of this information except as expressly stated in the report. 

Northrop is not liable for any inaccuracies in or omissions to that information. 

The report was prepared on the dates shown and is based on the conditions and information received 

at the time of preparation. 

This report should be read in full, with reference made to all sources. No responsibility is accepted for 

use of any part of this report in any other context or for any other purpose. Northrop does not purport 

to give legal advice or financial advice. Appropriate specialist advice should be obtained where 

required. 

To the extent permitted by law, Northrop expressly excludes any liability for any loss, damage, cost or 

expenses suffered by any third party relating to or resulting from the use of, or reliance on, any 

information contained in this report. 
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1. Introduction 

1.1. General 

Northrop Consulting Engineers have been engaged by Port of Newcastle to prepare a Stormwater 

Management Plan for the proposed development at 46 Fitzroy Street, Carrington. The development 

proposes construction of a four-storey commercial development accessed from both Fitzroy Street 

and Denison Street.  

This report has been prepared for submission to the Department of Planning, Industry and 

Environment to convey the philosophy adopted by the proposed Stormwater Management Plan. The 

report should be read in conjunction with the engineering drawings provided in Appendix A. 

1.2. Site Description 

The proposal encompasses the development of Lot 33 DP1078910 herein known as ‘the site’. The 

site has a total area of 8,684m2 and is relatively flat, falling to the north east with an average grade of 

approximately 1% (Figure 1). The site is vacant and cleared, with a concrete slab covering the 

eastern half of the site. Stormwater runoff currently sheets across the site in a north easterly direction 

towards Denison street and the neighbouring lot to the north, with no formal easement present. 

 

Figure 1 – Proposed Development Site 

1.3. Proposed Development 

The development proposes construction of a four-storey commercial development accessed from 

both Fitzroy Street and Denison Street, with both undercover and outdoor parking proposed.   
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2. Stormwater Management Strategy 

2.1. General Requirements 

The site is a part of the Newcastle Port Authority lease area and as such consent is governed by the 

Department of Planning, Industry and Environment. In accordance with State Environmental Planning 

Policy (Three Ports) 2013 (Three Ports SEPP) the proposed development is permitted with consent 

and the Minister for Planning and Open Spaces (or his delegate) is the consent authority. 

The stormwater management system to be adopted on site has been developed in consideration of 

the following: 

• CoN’s 2012 Development Control Plan, in particular: 

o Section 7.06 Stormwater. 

• CoN’s 2019 Stormwater and Water Efficiency for Development Technical Manual. 

• The relevant Australian Standards. 

• NSW Music Modelling Guidelines. 

Whilst consideration has been given to CoN’s DCP, this report has been prepared for submission to 

the Department of Planning, Industry and Environment with the Minister for Planning and Public 

Spaces being the consent authority. 

2.2. Point of Discharge 

Stormwater runoff from majority of the site is to discharge to the existing kerb inlet pit in Denison 

Street with an invert level of 0.78m AHD. The proposed stormwater system servicing the remainder of 

the site is to discharge to the existing kerb inlet pit in Fitzroy Street with an invert level of 0.78m AHD.   

2.3. Proposed Development Stormwater Philosophy   

The stormwater philosophy adopted onsite for the proposed development can be summarised as 

follows: 

• Roof runoff is to be directed to an above ground rainwater tank with a minimum volume of 

16kL. Harvested rainwater is to be reused internally through toilet connections on all floors 

and externally for landscape irrigation. Tank overflows are to be directed to the proposed 

detention tank via the pit and pipe network in the carpark. 

• Carpark runoff is to be directed to proposed rain gardens within the landscaped areas of the 

eastern and western external carpark areas.  

• Treated runoff in the western carpark is to discharge to Council’s existing kerb inlet pit in 

Fitzroy Street.   

• Treated runoff in the eastern carpark is to be directed to an underground detention tank 

designed to attenuate post developed flows to pre-developed rates in accordance with CoN’s 

requirements. A minimum detention volume of 190m3 is proposed. 

• Overflow from the detention tank is to be piped to Council’s existing kerb inlet pit in Denison 

Street. 

• A small portion of the site will bypass the treatment train and detention storage. This has been 

accounted for in the water quality and quantity modelling. 
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2.4. Site Area Summary 

• Total site area = 8,684m2 

• Total Impervious Fraction = 65% (5,624m2) 

o Total roof area = 2,145m2 

o Total hardstand area = 3,479m2 

• Total Pervious Fraction = 35% (3,060m2) 

2.5. Onsite Stormwater Detention 

To minimise the potential impact of local and downstream flooding, onsite detention is to be provided. 

Roof water and most of the carpark runoff is to be collected and directed to an underground storage 

tank. The tank has been designed to ensure no net increase in peak flows during storm events up to 

the 1% Annual Exceedance Probability (AEP).  

Modelling was undertaken using the computer software package DRAINS utilising the ILSAX 

hydrological method. A type 3 soil was assigned with a grassed depression storage of 5mm and 

impervious depression storage of 1mm. Rainfall data for the model was obtained from the Bureau of 

Meteorology using AR&R2019 intensity data.  

Through runoff routing using DRAINS a detention tank with a minimum storage capacity of 190m3 has 

been deduced. Results from the DRAINS model for the peak storm events have been summarised 

below in Table 1. We note the DRAINS model can be provided upon request. 

Table 1 – Peak Storm Event Site Discharge Flow Rates 

AEP 

(%) 

 Outlet Flow Rate (m3/s)  

Pre-Developed Site 

Discharge (100% Pervious, 

No detention) 

Developed Scenario Site 

Discharge (65% 

Impervious, No detention) 

Developed Scenario Site 

Discharge (65% 

Impervious, 190m3 

detention) 

20 0.130 0.274 0.130 

10 0.186 0.380 0.184 

5 0.256 0.458 0.256 

2 0.341 0.558 0.333 

1 0.434 0.654 0.390 

 

As summarised, the 190m3 detention tank will effectively attenuate runoff up to the 1% AEP peak flow 

and is therefore considered to effectively mitigate the effects of the development on stormwater 

quantity, generally in accordance with the intent of the DCP. Further details on the proposed tank 

have been provided within the engineering drawings.  

If contamination is found to be an issue at detailed design stage, there may be an opportunity to 

transfer a small portion of the detention volume in above ground storage within the carpark, in order to 

minimise excavation. In this case, it is recommended that only the extreme storm events are to be 

detained in above ground storage to ensure adequate usability and amenity of the carpark in the more 

frequent events.  
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2.6. Stormwater Quality 

In order to minimise any adverse impacts upon the ecology of the downstream watercourses; 

stormwater treatment devices have been incorporated into the design of the development. The 

stormwater quality reduction targets outlined within Council’s DCP have been summarised below in 

Table 2.  

Table 2 – CoN Water Quality Reduction Targets 

Pollutant Criteria Reduction Target % 

Total Suspended Solids (TSS) 85 

Total Phosphorous (TP) 65 

Total Nitrogen (TN) 45 

Gross Pollutants (GP) 90 

 

The performance of the proposed stormwater management strategy was assessed against these 

targets using the conceptual software MUSIC (Version 6). The MUSIC model was developed using 

recommended parameters presented in the 2015 NSW MUSIC Guidelines and the CoN’s MUSIC 

Link. A schematic of the MUSIC model is shown in Figure 2. 
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Figure 2 – MUSIC Model Schematic 
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The following is a summary of the water quality treatment devices that have been utilised within the 

design: 

• Rainwater reuse tanks – runoff from the proposed roof area is to be directed to above ground 

reuse tanks with a minimum volume of 16kL which are to be fitted with proprietary first flush 

devices. Capturing the first portion of runoff from the roof, the first flush devices will effectively 

remove sediment and attached pollutants. Runoff collected in the tanks is to be reused 

internally for toilet flushing on all floors and externally for irrigation. Reuse rates for the 

harvesting tanks have been based on the rates published within the 2015 NSW MUSIC 

Guidelines. These rates in conjunction with the roof catchment area were used to find the 

optimal storage capacity whilst ensuring a demand efficiency of 80% was met.   

• Bioretention rain gardens - to attain the stormwater quality targets, rain gardens are to be 

located within the landscaping areas of the eastern and western carparks. Stormwater runoff 

in the carpark areas will be directed to the bioretention trench where, through infiltration, it will 

collect and treat stormwater runoff from the proposed development, before piping treated 

stormwater to the proposed detention tank. The bioretention gardens have been modelled 

with a filter area of 110m2 in the eastern carpark and 30m2 in the western carpark, with a filter 

depth of 0.3m and an extended detention depth of 0.1m. Parameters for the bioretention 

basin were adopted in accordance with the “NSW MUSIC Modelling Guidelines” (BMT WBM, 

2015) and CoN’s 2019 Stormwater and Water Efficiency for Development Technical Manual 

for shallow bioretention rain gardens.    

2.7. Stormwater Quality Modelling Results 

The proposed treatment train resulted in the reduction percentages outlined in Table 3. The MUSIC 

Link report with full result details has been provided in Appendix B and the MUSIC model can be 

provided upon request. 

Table 3 – MUSIC Modelling Results 

Pollutant Sources Residual Load % Reduction 

Total Suspended Solids (kg/yr) 1350 153 88.7 

Total Phosphorus (kg/yr) 2.55 0.718 71.9 

Total Nitrogen (kg/yr) 14.9 7.98 46.5 

Gross Pollutants (kg/yr) 159 14.4 90.9 

 

Table 3 shows that the proposed stormwater quality management strategy is predicted to achieve the 

load reduction targets set out in CoN’s DCP, as estimated by MUSIC.  
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3. Conclusion 

The proposed Stormwater Management Strategy effectively considers the objectives of the CoN’s 

DCP and is therefore recommended for adoption. The proposal will minimise the potential impact of 

local and downstream flooding by ensuring no net increase in peak flows during events up to the 1% 

AEP storm. Further to this through the adoption of water sensitive urban design principles the effects 

of urbanisation on water quality will be mitigated in accordance with the pollutant load reduction 

targets. 

We trust this meets with the Department of Planning, Industry and Environment’s requirements, 

however, should you have any queries, please feel free to contact the undersigned on (02) 4943 

1777. 

Prepared By 

 

 

 

 

Gemma Wood 

Civil | Environmental Engineer 

BEng (Environmental) 
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Appendix A – Engineering Drawings 
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Appendix B – MUSIC Link Report 



Project Details

Project: NL202453

Report Export Date: 12/03/2021

Catchment Name: NL202453_Denison St_DA_GW_V02

Catchment Area: 0.869ha

Impervious Area*: 64.78%

Rainfall Station: 61078 WILLIAMTOWN

Modelling Time-step: 6 Minutes

Modelling Period: 1/01/1995 - 31/12/2008 11:54:00 PM

Mean Annual Rainfall: 1125mm

Evapotranspiration: 1735mm

MUSIC Version: 6.3.0

MUSIC-link data Version: 6.33

Study Area: Newcastle

Scenario: Newcastle

Company Details

Company: Northrop Consulting Engineers

Contact: Gemma Wood

Address: Level 1/215 Old Pacific Hwy, Charlestown NSW 2290

Phone: 4943 1777

Email: gwood@northrop.com.au

Treatment Train Effectiveness

Node: Post-Development Node Reduction

Flow 12.3%

TSS 88.7%

TP 71.9%

TN 46.5%

GP 90.9%

Treatment Nodes

Node Type Number

Rain Water Tank Node 1

Bio Retention Node 2

Source Nodes

Node Type Number

Urban Source Node 7

MUSIC-link Report

* takes into account area from all source nodes that link to the chosen reporting node, excluding Import Data Nodes

Comments

The bioretention basin filter depth modelled was outside the allowable range for City of Newcastle. A filter depth of 0.3m was adopted to more
accurately model the proposed shallow bioretention gardens within the carpark, as specified in CoN's 2019 Stormwater and Water Efficiency for
Development Technical Manual.

NOTE: A successful self-validation check of your model does not constitute an approved model by The City of Newcastle
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions

1 of 3



Passing Parameters

Node Type Node Name Parameter Min Max Actual

Bio Bioretention (110m2) Hi-flow bypass rate (cum/sec) None None 0.2

Bio Bioretention (110m2) PET Scaling Factor 2.1 2.1 2.1

Bio Bioretention 30m2 Hi-flow bypass rate (cum/sec) None None 0.2

Bio Bioretention 30m2 PET Scaling Factor 2.1 2.1 2.1

Post Post-Development Node % Load Reduction None None 12.3

Post Post-Development Node GP % Load Reduction 90 None 90.9

Post Post-Development Node TN % Load Reduction 45 None 46.5

Post Post-Development Node TP % Load Reduction 65 None 71.9

Post Post-Development Node TSS % Load Reduction 85 None 88.7

Rain Rainwater Tank % Reuse Demand Met 70 None 81.9893

Urban Eastern Hardstand (0.2519ha) Area Impervious (ha) None None 0.252

Urban Eastern Hardstand (0.2519ha) Area Pervious (ha) None None 0

Urban Eastern Hardstand (0.2519ha) Total Area (ha) None None 0.252

Urban Eastern Pervious (0.282ha) Area Impervious (ha) None None 0

Urban Eastern Pervious (0.282ha) Area Pervious (ha) None None 0.282

Urban Eastern Pervious (0.282ha) Total Area (ha) None None 0.282

Urban Hardstand Bypass (0.0118ha) Area Impervious (ha) None None 0.012

Urban Hardstand Bypass (0.0118ha) Area Pervious (ha) None None 0

Urban Hardstand Bypass (0.0118ha) Total Area (ha) None None 0.012

Urban Pervious Bypass (0.0032ha) Area Impervious (ha) None None 0

Urban Pervious Bypass (0.0032ha) Area Pervious (ha) None None 0.003

Urban Pervious Bypass (0.0032ha) Total Area (ha) None None 0.003

Urban Roof (0.2145ha) Area Impervious (ha) None None 0.215

Urban Roof (0.2145ha) Area Pervious (ha) None None 0

Urban Roof (0.2145ha) Total Area (ha) None None 0.215

Urban Western Hardstand (0.0842ha) Area Impervious (ha) None None 0.084

Urban Western Hardstand (0.0842ha) Area Pervious (ha) None None 0

Urban Western Hardstand (0.0842ha) Total Area (ha) None None 0.084

Urban Western Pervious (0.0208ha) Area Impervious (ha) None None 0

Urban Western Pervious (0.0208ha) Area Pervious (ha) None None 0.021

Urban Western Pervious (0.0208ha) Total Area (ha) None None 0.021

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by The City of Newcastle
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions

2 of 3



Failing Parameters

Node Type Node Name Parameter Min Max Actual

Bio Bioretention (110m2) Filter depth (m) 0.4 1 0.3

Bio Bioretention 30m2 Filter depth (m) 0.4 1 0.3

Only certain parameters are reported when they pass validation

NOTE: A successful self-validation check of your model does not constitute an approved model by The City of Newcastle
MUSIC-link now in MUSIC by eWater – leading software for modelling stormwater solutions

3 of 3
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