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1.0   INTRODUCTION AND OVERVIEW 
 

The RIDBC is Australia’s largest non-government not-for-profit provider of therapy, education and cochlear implant services for 

children and adults with vision or hearing loss. Established in 1861 as a school with residential facilities, the RIDBC moved to North 

Rocks in 1961, where the main campus is still located. The RIDBC Mission is to provide quality and innovative services, to achieve 

the best outcomes for current and future generations of Australians with vision and/or hearing loss.  

 

RIDBC provides a broad range of specialist services which include :- 

 

 Early Intervention; 

 Allied Health & Therapy; 

 Cochlear Implant Program; 

 Schools (pre-school, primary to secondary programs); 

 Research & Professional Education; 

 School support; and 

 Paediatric Audiology 

The services provided are delivered by a broad group of professionals including: teachers, speech pathologists, occupational 

therapists, audiologists, orthoptists, psychologists, social workers, technology consultants, physiotherapists, Ear, Nose and 

Throat (ENT) surgeons and more. 

 

As part of the RIDBC’s 2016-2020 Strategic Intent it will relocate its school and clinical services activities from North Rocks to a 

purpose-built centre at Macquarie University (MQU). The new Centre of Excellence will further strengthen the relationship 

between MQU and the RIDBC, benefit the Australian Hearing Hub, and reinforce the cluster of research, audiology, and 

healthcare which already exists on the campus, which also includes the Cochlear Global headquarters. 

 

The Centre of Excellence will serve a diverse range of employees, students, users and visitors who will visit the centre for 

diagnostic services, therapy and rehabilitation, research, education, and co-related services. The centre will provide an intricate 

design response to the needs of the users, in particular children and adults with vision and hearing loss and other cognitive 

impairments. 

 

The proposed development generally seeks consent for the construction and operation of the new purpose-built 1-3 storey 

(including basement level) Centre of Excellence across two interconnected pavilions at the corner of Culloden and Gymnasium 

Road within the MQU Campus. The development includes :- 

 Pre-School and School accommodation for up to 80 pre-school children and up to 120 school children in a single 

storey pavilion addressing Culloden Road; and 

 The main RIDBC building (accommodating approximately 260 staff) of up to three storeys, including basement level :- 
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 Public areas for staff and visitors; 

 RIDBC Renwick Centre classrooms (doubling also as conferencing facilities) and a business hub; 

 Medical Facility for various clinical services; and 

 RIDBC Renwick Centre resource centre; use between RIDBC Renwick Centre staff, clinicians and pre-school / primary 

school teaching staff. 

In accordance with Schedule 1 (clause 15(1)) of State Environmental Planning Policy (State and Regional 

Development) 2011 (SRD SEPP), the development qualifies as State Significant Development (SSD) as it is a 

development for the purpose of a new school (regardless of the capital investment value). The Secretary's 

Environmental Assessment Requirements (SEARs) for the development were issued on 6 May 2020 setting out the 

documentary and reporting requirements for the preparation of the EIS / DA. 

 

This report discusses the treatment and location of internal site services for the proposed development and the 

management of external overland flows generated by land and roadways sloping towards the development from 

the west and northwest. 

The following engineering drawings have been prepared by LP Consulting Australia (LPCA) in support of the 

architectural drawings prepared by Architects, WMK Architecture : - 
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Figure 1  Drawing List 

This report addresses the following key areas:- 

 

1. Sears Conditions 14, 16, 17 and 20 

2. Flood effects and overland flow paths relevant to the development location that are to be considered. 

3. Controlled discharge of the developed site runoff is to be applied with a stormwater detention system in 

accordance with City of Ryde Council requirements. 

4. Runoff from ground surface areas of the development is to be collected by the site stormwater drainage 

and directed to the underground detention storage tank (and eventually into Mars Creek ) located to the 

east of the development 

5. The roof drainage system is to be reticulated separately to an underground retention storage tank to be 

utilised for landscape irrigation to Council requirements. 

6. Treatment of site stormwater and disposal point of stormwater volumes shall be connected to existing 

University Street system kerb inlet pit. 

7. During construction the control of soil movement and erosion is to be carried out by temporary measures 

such as sediment fencing and a gravel layer positioned at the vehicular access point to the site. 

8. External site infrastructure services shall be documented.  These services shall include Sydney Water, 

Jemena, Ausgrid and NBN. 

9. Site vehicular access and parking shall be documented to accommodate the required vehicle use for the 

facility and as required by Council. 

10. Wet fire services as highlighted as fire sprinklers, fire hydrants and fire hose reels. 

11. Internal building potable hot, warm and cold water services shall be connected to existing Authority 

infrastructure. 
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2.0   ENVIRONMENTAL ASSESSMENT REQUIREMENTS 
Reference is made the Planning Secretary’s Environmental Assessment Requirements, appended below :- 

 

 
Figure 2-Sear Conditions 
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3.0   THE RIDBC SITE LOCATION AND TOPOGRAPHY 
 

The RIDBC site is located within the Macquarie University campus generally as depicted in the image below. 

 
Figure 3-Site location 

 

The subject site is located south of Gymnasium Road, east of Culloden Road and west of West Precinct Road.  The 

proposed development is an educational building with an upper ground floor level of 78.50m AHD which front 

Culloden Road and consulting building fronting Gymnasium Road at FFL 76.50m AHD 

 

The survey of the existing site for the development is shown in the plan image below : - 
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Figure 4-Site survey of Proposed development site Location 

The existing topography in and around the property generally directs stormwater runoff in an easterly direction.  

The site falls to the east at a grade of approximately 4.50 %. 

 

The attached Survey plan outlines the location and type of existing Authority services in Culloden Road and 

Gymnasium Road. 
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Figure 5-Existing Survey & Location of existing Authority Services 
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4.0   ARCHITECURAL DA SCHEME 
 

 
Figure 6-Proposed Architectural design 

 
Figure 7-Site Plan 
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Figure 8-Upper and Lower Ground Floor 
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Figure 9-Basement Carpark 

The proposed development is an Educational Facility over three levels. 
 
The upper ground level contains Administration, and schooling for primary school aged students. 
 
Lower ground level contains Teacher Services and schooling for infants aged students. 
 
The Basement level contains vehicle parking for over forty cars. 
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5.0   FLOOD EFFECTS AND OVERLAND FLOW 
 
The Image below is an extract taken from the report by Bewsher Consulting Pty Ltd, dated February 2011. 
 
The subject site is located approximately 200m west of the Mars Creek catchment  and flood corridor. We 
understand from real survey that the 1% AEP flood level is approximately  
  

 
Figure 10-100 Year Flood Event from report edited by Bewsher Consulting Pty Ltd - February 2011 

 
The site is not flood affected and the flood planning level adjacent to the our site is not higher than FL 58.00m AHD  

SUBJECT SITE 
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6.0   ON-SITE DETENTION STORAGE - HYUDROLIC AND HYDRAULIC ANALSYS 
 
On Site Stormwater Detention is required to be provided in accordance with Ryde City Council, Water Sensitive Urban Design 
Guidelines, rainwater shall be collected from roof structures via downpipes and piped to a rainwater storage tank for reuse as 
site irrigation. 
 
In heavy rain events, overflows from the rainwater tank will be directed to on site detention tanks and ultimately to the existing 
Macquarie University stormwater infrastructure. 
 
Ground surface rainwater and stormwater will be collected by surface stormwater pits and piped to an underground detention 
tank. The stormwater detention tank will be sized in accordance with Ryde Council Detention Policy. 

 

 
Figure 11-Ryde Council On Site Detention General requirements 

CRITICAL OSD 
REQUIREMENT 
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As the site exceeds 3000m2 the Detailed method has been adopted and the  requirement for flow attenuation of peak discharges 

for all events upto the 1% AEP storm are limited to the 20% AEP for the development site with no OSD attenuation. 

 

For the  purposes of this analysis the applicable catchment area is presented below in Figure 11. 

 

 
Figure 12-Stormwater Quantity Catchment Plan 

 

A DRAINS model was created for the site catchment  based on real survey. The DRAINS model for the developed site condition 

was analysed for the 5,20 and 100 Year ARI Storm event. The following characteristic factor values were used in the model: :- 

 

 Paved area depression storage  1mm 

 Grassed area depression storage  5mm 

 Soil Type    3 

 Antecedent Moisture Content (AMC) 3 
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The times of concentration were calculated using the Kinematic Wave Equation by the DRAINS software. Flow length, slope of the 

catchment, impervious and pervious percentage and roughness were input into each catchment node to determine the time of 

concentration for each sub-catchment. The DRAINS model node diagram and results are shown in Appendix B  

Overflow and tank discharge will be directed and connected to the existing Macquarie University kerb inlet pit systems located 
on the western kerbline within West Precinct Road  which are located downhill of the Consulting building. 
 
The full results of the analysis are attached in Appendix 2 and the results are appended below:- 
 
The model was run to simulate the 20% AEP storm event across all durations. The resulting peak discharge is presented below in 
Figure 13 and equals 0.57 cumecs. 

 
Figure13-Results diagram for 20% AEP storm peak discharges (N0 OsD) 
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A post development model was setup to reticulate the 1% AEP development site flows and provide a compliant OSD system that 
was capable of attenuating peak discharges to the 20% AEP discharge with NO OSD. The resultant peak discharge is presented 
below in Figure 14 and equals 0.57 cumecs. 
 
 

 
Figure 14- Results diagram for 1% AEP storm peak discharges with OSD 
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As a result of the  detailed analysis the model has computed a storage volume of 380.42 m3. 
 

 
Figure 1511-OSD storage volume results and hydrograph 

 
The resultant peak HGL within the OSD tank are presented and are the peak HGL equals 75.37m AHD. Also refer to Drawing DA-
STW-301 for the elevation of the OSD tank structure. 
 

 
Figure 16- Resultant  peak HGl within the OSD tank 
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Figure 17- OSD Outflow pipe system HGL 

The resultant HGL within the OSD tank results in a  DN450mm outlet pipeline that does not appear to impact on the existing HGL 
and the water levels are contained within the pipe system. 
 
Council permits an offset to the volume of OSD for development greater than 3000m2 on the basis of the volume of  Rainwater 
storage provided. 
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7.0   RAINWATER STORAGE 
 
Rainwater reuse will be incorporated into the project in accordance with Ryde City Council, Water Sensitive Urban 
Design Guidelines. Rainwater shall be collected from roof structures via downpipes and piped directly to a 
rainwater storage tank for reuse as site irrigation. 
 

 

 
Figure 18-Ryde Council - WSUD Rainwater Tank Policy 

 
In heavy rain events, overflows from the rainwater tank will be directed to an onsite detention tank and ultimately 
to the existing Macquarie University  street stormwater infrastructure. 
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8.0   STORMWATER DISCHARGE OUTLET 
 

Typical building developments in an urban environment direct stormwater runoff into an adjacent Council street 

drainage system within a public road reserve.  The proposed stormwater pipe network associated with the new 

development works is intended to collect and convey runoff from the roof and ground surface catchments directly 

to the existing Macquarie University  kerb inlet pit located in East Precinct Road system.  This will involve a direct 

connection into the established University piping infrastructure. 

 

 
Figure 19-Ryde Council Connection Policy 
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9.0   STORMWATER TREATMENT MEASURES 
 
Ryde Council requires stormwater treatment to be provided in accordance with various priorities for particular types of 

development. Refer to the tabular requirements (Figure 15) below for applicable priorities. 

 

 

Figure 20-Ryde  Council WSUD requirements 

 
Stormwater quality improvement devices are typically selected to satisfy the relevant pollutant target performance criteria as 

required by Council. We have utilised the software package known as MUSIC (Model for Urban Stormwater Improvement 

Conceptualisation). Refer to the screenshot below (Figure 22) for MUSIC model performance characteristics. 
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Ground surface and roof rainwater shall be collected, detained and discharged eventually at a reduced flowrate to 

the Ryde Council infrastructure. The roof water will be filtered by a first flush device and gauze filters. There is no 

available landscaping that could be utilised to install a rain garden as the site is too steep. 

 
The following allowances are incorporated in the  treatment train  and Music Model to achieve the required targets 
 
 All landscape areas assumed to be 90% pervious and we have allowed for some footpaths etc. 

 Landscape area AL1 includes a driveway allowance of 100m2. 

 The driveway will drain to Ocean Guards and eventually to the Storm Filter within the OSD tank 

 The RWT is 10kL. Reuse applied to irrigation of AL1, AL2 and an assumed 100m2 of planters in courtyard areas. No toilet 

reuse included. Rainwater tank storage collecting roof water runoff for non-potable demand and  for the site  it will be 

applied to irrigation 

 Swales are as follows: 

o AL3 – 40m2 long 

o AL2 & AL1 – 8m2 long 

o 1% slope 

o 2m top width and 0.5m bottom width 

o 0.15m deep and 100mm vegetation height 

o Ocean Guard pit litter baskets collecting overflow-200 micron 

 The Storm Filter details are as follows: 

o Storm filter Chamber - 24m2 

o 42 x 690Psorb cartridges 

o Chamber area 8m x 4m 

o False floor thickness of 100mm (therefore all inlet pipes to be minimum 100mm above OSD floor level 

minimum) 

o Total weir height 870mm (inclusive of false floor thickness) 

 General MUSIC inputs for rainfall and source nodes are based on the Ryde Council MUSIC Guide. 
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The attached WSUD catchment  plan defines the  delineation of catchments as follows :- 
 

 
Figure 21- WSUD Catchment Plan 

 
 
The effectiveness of the proposed treatment measures is summarized below. 
 

 
Figure22- Music Model Treatment Effectiveness 

.  
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10.0   EROSION & SEDIMENT CONTROL 
 

Figure 23-Ryde Council Erosion and Sediment Control Policy 

During construction works, temporary measures are to be provided to protect roads and waterways from the 

adverse effects of undesirable soil deposits and the uncontrolled movement of sediment from the site.  This is 

anticipated to include:- 

• Sediment fencing on the low side of earthmoving operations; 

• A gravel layer at the construction vehicle access point into the area of works; 

• Regular monitoring of soil movement characteristics and cleaning of sediment deposits as required during 

construction; 

• Loading and unloading bays; 

• Management of the crane; 

• Sediment and settling basin 
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It is noted that soil and water management measures are typically utilised to protect adjacent roadways or public 

land from the undesirable transport or deposition of sediment, but for the situation where the intended works the 

distance between the earthworks and the downstream street and river system already offers a significant buffer 

area to arrest the motion of soil particles conveyed by the sheet flow of water across the land surface. 

 

For this site, a sediment basin is considered necessary, due to the steep sloping site and potential for erosion  and 

contamination of the roads and site down stream. 

 

The drawings present the  full solution of measures which are  in accordance with the Landcom publication Soils and 

Construction Volume 1 (4th Edition, March 2004) – Managing Urban Stormwater, also known as “the Blue Book.” 
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11.0   SYDNEY WATER INFASTRUCTURE 
 
Potable Cold Water Service 
 
The site is provided with a potable 250mm cast iron cement lined water main in Culloden Road. 
 
LP Consulting Australia is the appointed Water Servicing Coordinator and will make application to Sydney Water following 
development consent as is required by this Authority for a separate service to the RIDCB site. Servicability is not considered a risk 
item to the project. 
 
Potable cold water will supply hot water plant, fire hose reels and sanitary fixtures. 
 
 
House Sewer Drainage 
 
A DN300mm vitreous clay sewer main at various depths is located to the east of the property. 
 
Sanitary drainage piping will be connected to all sanitary fixtures. 
 
 
 

 
Figure 24-Sydney Water Sewer and Water Main Infrastructure 
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The image below present the proposed alignment for the proposed DN225mm house sewer drainage line. The 

discharge point is proposed adjacent to the Mars Creek carrier. 

 

 

Figure 25-Image that show the proposed House sewer drainage alignment and connection to the Existing Sydney 
Water DN300mm sewer in the vicinity of Mars Creek 
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Figure 26-Image above shows the House and Stormwater alignment for pipes leaving the site 
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12.0   NATURAL GAS - JEMENA 
 
The site is provided with a 210 kPa natural gas service in Culloden Road.  The main is approximately 1.30 metres 
off the property boundary. 
 
Natural gas will be supplied to the main  hot water plant for the Consulting building whilst the School building will 
be supplied by a combination of .instantaneous Zip heaters and underbench electric heaters   
 

 
Figure 27-Natural Gas Infrastructure 
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13.0   AUSGRID ELECTICITY SUPPLY 
 
The location of existing electrical infrastructure is presented in the image below. 
 
 

 
 

Figure 28-Ausgrid Electrical Infrastructure 
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Estimated Maximum Demand 
 
The estimated maximum demand for the site can be summarised as follows :- 
 

 Area (m²) Amps (Estimated) 
Basement – (Car Park, Storage, Plant – excluding Plant 
Equipment loading) 2,748  38.5 

Lower Ground (Conference Hall, Board/Meeting 
Rooms, Seating/Foyer Area, Consultation and Offices) 3,553 403.9 

Upper Ground (Education, Education/Office space, 
Hall) 3,083 410.2 

Level 1 (Office) 3,217 405.3 
Estimated Maximum Demand – Total  1,257.9 Amps (911kVA) 

 
Proposed Low Voltage Distribution 
 
Based on the estimated maximum demand, it is envisaged that :- 
 
 The site will require a substation due to magnitude of the service size and nil ability of the local network to service the 

proposed electrical demand. A 1MVA substation capacity being considered suitable for the site (max. rated load 
~1400Amps). 

 The site will be supplied into a common main switch board, where reticulation will supply two distinct areas of the site, 
Conference/Consultation/Office area (Gymnasium Rd), and the Education area (Culloden Rd). 

 The Conference building and the Education building will be individually metered 
 

Level 3 ASP Design 
 
The Level 3 ASP Design will be undertaken by Lehr Consultants International (Australia) Pty Ltd, inclusive of an application to the 
supply authority, to determine the electrical infrastructure and supply requirements, including the full documentation of the 
Ausgrid Substation. 
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Incoming Infrastructure Arrangement 
 
The proposed development site is bounded by Culloden and Gymnasium Road(s), Macquarie Park. Preliminary assessment of the 
Ausgrid database, confirms there is existing infrastructure by way of a  number of Ausgrid 11kV  High Voltage (HV) feeders that 
route along Waterloo Rd and Culloden Rd, to the north.  
Importantly, there are no HV cables immediately adjoining the development site along the Culloden Rd frontage. In addition, 
there are existing HV feeder cables that run along the Gymnasium Rd frontage, from Waterloo Rd to the substation in the 
adjacent Sport and Aquatic Centre.  

 
Figure 29 - Authority High Voltage & Indicative Infrastructure extension to service the site 

 
It is proposed that the kiosk substation providing the necessary capacity will be situated on the Culloden Road frontage.  
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14.0   PARKING AND DRIVEWAY ACCESS 
 
The proposed access to the Schools and Consulting Building are presented below in the attached Figures 30 and 31. 
The design of the driveways will provide compliant driveway gradient for Small rigid vehicles. 
 

 
Figure 30-Colluden Road Entry and Exit Driveways 

 
 

 
Figure 31-Gymnasium Road Entry and Exit Driveways 
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Figure 32-Parking and Driveway Access 

The proposed construction is of an underground 44 space carpark including disabled car spaces.  Access shall be 
from East Pricinct Road. 
 
The proposed basement and levels in the driveway and turning areas will be designed by a Traffic Engineer. 
 
As notated above the driveway stormwater catchment levels will be calculated for the 100 year flood event and 
pumped to the detention system. 
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15.0   NBN AND COMMUNICATIONS 
 
The location of existing infrasture is presented in the image below. 

 
Figure 33-NBN and Communication Infrastructure 
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Development Main Building Distributor 
 
 
The proposal for the facility is to locate a Main Building Distributor in the Consultation Building (Basement Level) of the facility, 
and reticulate throughout the site from this point. 
 
Reference should also be made to WMK Architecture report Section 5.0 that outlines the layout of development infrastructure in 
the basement. 
 

 
Figure 34. Site Main Distributor Location (Basement Plan) 
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Existing Authority Asset 
 
 
Based on preliminary inquiry, we can confirm the availability of existing Communications Asset along Gymnasium Rd. 
 

 
Figure35 - Existing telecommunications asset around adjoining lots 

Application for connection will be sought for incoming NBN and/or Telstra lead-in to be brought into site. 
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16.0   SITE WET FIRE SERVICES 
 
Wet fire services will be provided in compliance with the Building Code of Australia and shall include : - 
 
Reference should also be made to WMK Architecture report Section 5.0 that outlines the layout of development infrastructure in 
the basement. 
 
Fire Hydrants 
 
A 150mm fire main will connect to the Sydney Water, water main in Culloden Road and extend to the site where a hydrant 
suction feed and booster valve will be provided for Fire NSW connection.   
 
Internal fire hydrants will be provided to protect the building.  Thirty metre fire hoses shall connect to the internal fire hydrant 
valves which will extend to all parts of the building floor levels. 
 
Fire Sprinklers 
 
The above mentioned suction valve will supply the basement carpark sprinkler service. 
 
A sprinkler alarm valve will be provided in an alarm valve room.  Fire alarms will be relayed to the fire indicator panel. 
 
Fire Hose Reels 
 
Administration, staff areas and car park will be protected by fire hose reels connected to the potable cold water supply. 
 

 
Figure 34-Space allocation for Fire Hydrant and Sprinkler booster sets  
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17.0   SITE POTABLE ; COLD AND HOT WATER  and NATURAL GAS SERVICES 
 
Reference should be made to WMK Architecture report Section 5.0 that outlines the layout of development infrastructure in the 
basement. 
 
Potable Cold Water 
 
The site is provided with a potable 250mm cast iron cement lined water main in Culloden Road. 
 
LP Consulting Australia is the appointed Water Servicing Coordinator and will make application to Sydney Water following 
development consent as is required by this Authority for a separate service to the RIDCB site. Servicability is not considered a risk 
item to the project. 
 
A site water meter will be provided at the Culloden Road boundary for connection to the main and extension to the 
development. Refer to the Figure below for the typical general arrangement of the metering set. 
 
Potable cold water will supply hot water plant, fire hose reels and sanitary fixtures. 
 

 
Figure 35-Cold Water Service Meter Assembly Arrangement 
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Potable Hot Water 
 
A site cold water meter will be provided at the Culloden Road boundary for connection to the main and extension to the 
development and the hot water plant. 
 
The hot water plant will be located in the hot water plant room.  Natural gas will be provided to heat the hot water. 
 
Potable hot water will supply all sanitary fixtures at a temperature of 50OC. 
 
All sanitary fixtures that are accessible by students will be provided with thermostatic mixing valves (TMV) which reduce hot 
water temperature to 45OC.  The TMV’s will be located in stainless steel recessed wall boxes in close proximity to the basins. 
 
Reference should also be made to WMK Architecture report Section 5.0 that outlines the layout of development infrastructure in 
the basement. 
 

 
Figure 36-Hot Water Heater Assembly General Arrangement 
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Natural Gas Service 
 
Natural gas will be supplied to the site. The service will be connected to the natural gas service in Colluden Road. 
 
The application will be made to Jemena following development consent, 
 
The typical meter assembly general assembly is presented below in Figure 37. Natural gas will be available to service the 
proposed Hot Water plant for the Consulting building and the Café. 
 
Reference should also be made to WMK Architecture report Section 5.0 that outlines the layout of development infrastructure in 
the basement. 
 

 
Figure 37-Natural Gas Meter Assembly General Arrangement 
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18.0   CONCLUSIONS 
 
This Infrastructure Management Plan for the proposed building development identifies and addresses the following 

items for development assessment : - 

1. The subject site fronts Culloden Road and Gymnasium Road Marsfield 

2. The site is not flood affected 

3. On site detention is required and is presented on the Drawings 

4. Rainwater storage is required and is to be used for site irrigation and the tank storage is presented on the 

Drawings 

5. Stormwater detention / rainwater overflow is to discharge to the existing Macquarie University 

stormwater Infrastructure located in East Precinct Road 

6. Stormwater discharges will be treated to acceptable limits prior to discharge 

7. Erosion and sediment control measures will be implemented on site to eliminate off site contamination 

8. Existing Authority infrastructure is available for connection and extension to site. 

9. On site parking is to be provided  and appropriate driveway analysis is has been undertaken and is 

presented in the report 

10. Wet fire services is to be provided for protection of students, staff and buildings. 
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APPENDIX A LP - CONSULTING AUSTRALIA DRAWINGS 

 
 

 

 

Figure 26-LPCA Stormwater and Driveway Levels drawings 
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APPENDIX B LP - CONSULTING AUSTRALIA DRAINS MODEL DATA AND RESULTS 

 
 DRAINS 1 Node Diagram – 20% AEP Developed Model Peak Discharges (NO OSD) 
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 DRAINS 2 Node Diagram - 1% AEP Storm – Post Developed Site Condition Model Discharges with OSD 
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 DRAINS 3 Results Data Sheet 
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