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The flooding strategy for the site will aim to protect the existing and the proposed buildings from 
external flows discharging on the western side of Cooper Street. 
 
The review of the “DRAINS” model indicates that the overland flows emanating from the upstream 
catchment area are modelled as flowing down Brown Street as opposed to entering the Scottish 
Hospital site. Detailed site investigations confirm this assumption as flows flowing down Brown 
Street, due to the grading of the intersection of Brown and Cooper streets, discharge into Cooper 
Street and then flow down Brown Street again. The investigations indicate that there is no sag at the 
intersection of these streets but instead a continuous grade towards Brown Street. The detailed 
survey provided by the Client confirms that Cooper Street continuously grades from East to West 
towards Brown Street. 
 
For the purpose of the Scottish Hospital development, the upstream catchment runoff will be 
completely diverted away from the site by providing a physical barrier at the south western boundary 
of the site off Cooper Street. In order to assess the volume and flows from the upstream catchment, 
part of the Rushcutters Bay “DRAINS” model was reproduced with the same data used for 
consistency. 
 
The simulations indicate that the overland flow discharging at the intersection of Brown & Cooper 
streets from the upstream catchment is approximately 1.25m

3
/s in a 100-year ARI storm event.  

 
The street drainage system under Brown Street is only a 375mm pipe and is already running at full 
capacity with a total flow of 498L/s inside the pipe. Increasing the inlet capacity of the system at the 
intersection will not improve the situation because the constraint is in the outlet pipe size as opposed 
to the inlet capacity of the system. 
 
The table below summarises the results of the simulations. In the “DRAINS” model, the same 
labelling of the Rushcutters Bay model is adopted. The overland flow at the intersection is labelled 
oP23P1 and the pipe under Brown Street is labelled pP23A2A (refer to Rushcutters Bay model). 
 
ARI (years) Pipe Flow (m

3
/s) Overland Flow 

(m
3
/s) 

Anticipated Water 
Depth (m) 

Freeboard 
Required (m) 

5 0.497 0.758 0.21 0.3 
100 0.498 1.25 0.24 0.3 
 
The results of the model indicate that the pipe capacity is less than the 5-year ARI. This result is 
consistent with the findings of the Rushcutters Bay Catchment Flood Study. The detailed results of 
the “DRAINS” model simulations for the 5-year ARI and the 100-year ARI are included in Appendix 4. 
 
It is proposed to construct a boundary wall on the southern side of The Scottish Hospital to prevent 
the flows from entering the site. The wall will have a minimum height of 540mm above the existing 
footpath levels. 

8.8 Stormwater Management 

8.8.1 General 

The stormwater management encompasses several aspects of the design. It is divided into the 
following sections:- 

• Site drainage design, including roof water collection and reuse; 

• Provision of OSD as required by the relevant authority; and 

• Water quality control. 

These components have been designed to address the requirements of the relevant authorities. 
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8.8.2 Site Characteristics 

The site is currently developed and occupied by the Scottish Hospital and the Presbyterian Aged 
Care. The heritage building along with the eastern extension is vacant. The building towards the mid 
western end of the site is currently occupied. 
 
The existing and the proposed site conditions are detailed as follows:- 
 
Description Existing Proposed 
Building Area (m

2
) 3160 6568 

Car Park Area (m
2
) 1857 460 

Total Impervious Area (m
2
) 5017 7028 

8.8.3 Site Drainage 

The roof drainage system will be designed to cater for 20-year ARI storm event in general and 100-
year ARI in the event of no overflow can be provided. 
 
The surface drainage system servicing the site will be designed to cater for 20-year ARI storm event 
with overland flow paths provided around the proposed buildings for storms in excess of the design 
storm. Five (5) minutes rainfall intensities have been adopted for the calculation of the flows through 
the system. Refer to the IFD table included in Appendix 1 for rainfall intensity values. 
 
The drainage system will be a combination of minor and major systems capable of conveying the 
flows to the discharge point. Council advised that On-Site Detention (OSD) will be required for the 
proposed development. 
 
It is proposed to connect to Council’s stormwater infrastructure in Brown Street to retain the existing 
site discharge point. Specifically, the connection will be made to the 600mm diameter trunk main in 
Brown Street. 
 
The proposed impervious areas cover approximately 50% of the total site area. An impervious 
fraction of 0.5 has been adopted. Refer to Appendix 2 for runoff coefficient graph extracted from 
Council’s draft guidelines. The following runoff coefficients are used:- 

• C20 = 0.79; and 

• C100 = 0.90. 

OSD will be designed using a Time-Area runoff routing model as opposed to Council’s pre-
determined catchment based values. This is to ensure that the discharge from the site matches the 
pre-development discharge for all storms up to and including the 100-year ARI storm event. This 
strategy ensures that the proposed development will not have an adverse impact on Council’s 
infrastructure and the downstream catchment. 
 
The following table outlined the site storage and discharge requirement if Council’s catchment based 
pre-determined values are used:- 
 
ARI (years) PSD (L/s/1000m

2
) SSR (m

3
/1000m

2
) PSD (L/s) SSR (m

3
) 

2 24 5 355.2 74 
100 34 29 503.2 429.2 
 
Council Engineer has advised that this method may not be appropriate for the purpose of controlling 
the runoff from the proposed site and it was agreed that the sizing and the design of the volume 
versus the discharge is carried out using a more developed method such as the Time-Area runoff 
routing method. 
 
A “DRAINS” model has been set up for the site to design and size a suitable OSD system. The model 
uses the site in its natural undeveloped state (100% pervious) as the pre-development condition to 
determine the maximum permissible site discharge. This approach is considered conservative as the 
site discharge will be less than the current discharge. However, because Council’s infrastructure is 
under capacity downstream of the site, this method is considered appropriate in this case. 
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For the proposed site conditions, the values noted in Section 8.8.2 are adopted. A summary of the 
“DRAINS” model results is tabulated below:- 
 
ARI (years) Pre-Developed 

Flows (L/s) 
Post-Developed 
Flows (L/s) 

OSD Volume (m
3
) Site Discharge 

(L/s) 
5 284 423 96.7 277 
20 439 593 167.2 374 
100 603 752 233.4 598 

The results included in the table above indicate that the site discharge is below the pre-developed 
natural state of the site for minor, intermediate and major storm events. The detailed results of the 
simulations are included in Appendix 5. 

It is proposed to install an OSD tank to be located under the driveway and away from tree root 
systems. The shape of the tank will be configured as required to have minimal impact on the 
significant trees on site. 

The tank will have a minimum volume of 233.4m
3
. The discharge from the tank will be configured to 

have a low level outlet to control the minor storms in the form of a 450mm pipe. A high level outlet will 
be provided in the shape of a 2m wide spillway weir inside the tank to discharge large storm event 
flows in conjunction with the piped outlet. 

The discharge from the site into the Brown Street trunk main will be a 600mm concrete pipe. The 
location and the depth of this pipe will be coordinated with existing utility infrastructure during detailed 
design stage. The discharge pipe will pass through a gross pollutant trap prior to connecting into the 
main (see Section 8.8.5 below). 

8.8.4 Rainwater Reuse 

Rainwater collection and reuse has been investigated within the overall stormwater management 
strategy. The rainwater reuse is also governed by BASIX requirements. 
 
Rainwater collection and reuse provides water quality and water quantity improvements to the overall 
integrated stormwater management strategy. 
 
The roof runoff is collected into rainwater tanks for reuse around the site as detailed in the BASIX 
certificate. 

8.8.5 Water Quality 

To address the water quality requirements of WMC, the site’s runoff will be treated prior to 
discharging into the receiving system. A treatment train approach will be used as follows:- 
 

• Roof runoff collection for reuse within the site. This will allow reduction of water quantity 
discharge from the site; 

• Minimising the use of conventional pipe/pit drainage system by sloping paved areas into 
landscaped and pervious areas; 

• Installation of rain gardens in private and common courtyards to collect runoff from paved 
surfaces where practical;  and  

• Installation of a silt/oil arrestor device prior to discharging into the Council’s trunk main. The 
device will capture sediment and hydrocarbons generated from the car park and external 
flows runoff.  

 
Further water quality improvements such as Water Sensitive Urban Design (WSUD) measures may 
be used (i.e. grassed swales and/or rain-gardens) subject to space availability and approval of 
Consulting Arborist. 
 
The extensive tree population covering the undeveloped portions of the site and the heritage listing 
on some of these trees renders these areas not suitable for WSUD features such as water quality 
ponds, open drains and bio-retention swales. The excavation of such measures would impact the 
tree root system, which would not be acceptable. 



                                                                                                                                             Cardno ITC 

 

Revision A3    Scottish Hospital     Page 38 
Utility Services Infrastructure Due Diligence 

���������	�


������������

9),>���		?�����	��� 5- 
����@�A
��	���	�

 



                                                                                                                                             Cardno ITC 

 

Revision A3    Scottish Hospital     Page 39 
Utility Services Infrastructure Due Diligence 

 
 



                                                                                                                                             Cardno ITC 

 

Revision A3    Scottish Hospital     Page 40 
Utility Services Infrastructure Due Diligence 

 
 



                                                                                                                                             Cardno ITC 

 

Revision A3    Scottish Hospital     Page 41 
Utility Services Infrastructure Due Diligence 

�����������


����������������������

:?�����	��� 5- 
����@�A
��	���	�







                                                                                                                                             Cardno ITC 

 

Revision A3    Scottish Hospital     Page 42 
Utility Services Infrastructure Due Diligence 

 
 



                                                                                                                                             Cardno ITC 

 

Revision A3    Scottish Hospital     Page 43 
Utility Services Infrastructure Due Diligence 

�����������

���������������������������

�� � �	�#��	#� �5���	�*����	5	���������	���	���-���� 9>-



Document Title: Document No: Revision: 

Legend, Abbreviations & Drawing Schedule N10926-PA-H00 A 

Lower Basement Level - Stormwater Layout N10926-PA-H01 A 

Upper Basement Level - Stormwater Layout N10926-PA-H02 A 

Level 1 - Stormwater Layout N10926-PA-H03 A 

Details N10926-PA-H04 A 

Sediment and Erosion Control Plan N10926-PA-H05 A 
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9 ENERGY EFFICIENCY 
 

The building services will incorporate energy efficiency initiatives as listed below. 
 
These building services energy efficiency initiatives for the project will mainly relate to: 
 

� Maximisation of Daylighting; 
 

� Energy Efficient Lighting;  
 

� Lighting Control; 
 

� Energy Monitoring and Reporting; 
 

� Mechanical Systems (Heating, Ventilation and Air Conditioning); 
 

� Natural Ventilation; 
 

� Water Efficiency; and 
 

� Stormwater Management and Reuse. 
 

These initiatives will be further developed in the design stage of the project.  

 

 
 
 
 
 
 
 


