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1 Introduction 

1.1 Purpose of this Report 

This Civil and Stormwater report has been prepared for LCI Consultants (LCI) to describe the civil and 

stormwater engineering for a proposed data centre facility at 2 Glendenning Road, Glendenning NSW 

2761. 

1.2 Existing Site 

The subject site is located at 2 Glendenning Road, Glendenning and is legally described as Lot 2 DP 

1137162. It is zoned E4 General Industrial under the Blacktown Local Environmental Plan 2015. 

The subject site comprises a total area of 10.44ha and exhibits a primary frontage to Glendenning Road 

at the western boundary for approximately 295m. A secondary frontage to Woodstock Avenue is located 

along the southern boundary, for a length of approximately 335m.  

The subject site comprises three (3) existing warehouse buildings that undertake various operations, 

including storage and logistics and a transport vehicle centre. The buildings are positioned toward the 

Glendenning Road frontage and cover approximately one half of the subject site. The remainder of the 

subject site to the rear is vacant and contains a mix of grass, native vegetation and sporadic trees. A 

patch of mature native vegetation exists along the southern boundary, which is identified as outstanding 

biodiversity value. An established landscaping strip is located along the Glendenning Road frontage, 

providing some screening of the existing buildings.  

Vehicle access is obtained via four (4) vehicles crossings off Glendenning Road, which provide separate 

access for the two (2) large tenants. Vehicle access is also provided off Woodstock Avenue for the 

southern tenant.    

The subject site is traversed by overhead 132kV transmission lines and towers, managed by Endeavour 

Energy. A drainage reserve also exists directly north of the subject site, which is managed by Blacktown 

City Council.  

The subject site is surrounded by industrial land to the north, west and south (refer to the site context in 

Figure 2). Directly adjoining the subject site to the east is the Nurragingy Reserve, which falls under the 

jurisdiction of the Western Parklands. The Eastern Creek is located within the reserve and runs along 

the eastern boundary of the subject site. The closest residential area is located approximately 400m to 

the west of the subject site on the opposite side of the Westlink M7 Motorway.  

The subject site is depicted in Figure 1 below.  
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Figure 1. Aerial Map of Subject Site (Source: NearMap, 2024) 

 

Figure 2. Site Context and Zoning (Source: Blacktown Local Environmental Plan, 2024) 
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1.3 Proposed Development 

The proposal involves the staged construction and operation of a data centre development, 

comprising: 

 Site preparation and establishment works including: 

- Bulk earthworks to create proposed site levels;  

- In-ground building services and utility work;  

- Clearance of trees and vegetation within the proposed development extent;  

 Construction and operation of three data centre buildings, known as DC01, DC02 and DC03, 

comprising: 

- A total Gross Floor Area (GFA) of 50,233m2 (DC01 – 19,985m2, DC02 – 10,263m2 

and DC03 – 19,985m2); 

- A maximum building height of 45.3m, including five storeys for each building; 

- Three internal substations;  

- A total IT capacity of approximately 193.6MW (DC01 – 79.2MW, DC02 – 35.2MW 

and DC03 – 79.2MW); 

 Total diesel fuel storage of 2,736,030L within underground bulk fuel storage tanks and 

generator day tanks; 

 97 back-up generators across the full development;  

 External plant and equipment (including water tanks and pump rooms);  

 Installation of evaporative cooling units;  

 Three vehicle crossovers to Glendenning Road and internal access roads;  

 Security fencing surrounding the development, including a controlled entry and exit point;  

 165 on-site car parking spaces (including 6 accessible parking spaces and 12 Electric Vehicle 

(EV) parking spaces); 

 Landscaping across the subject site;  

 Hours of operation being on a 24 hours per day, seven days per week basis. 

 

The proposed works would be constructed in three stages, as follows: 

▪ Stage 1: The first stage would include the construction of DC01, located at the rear of the 

subject site. The three existing site buildings would be demolished.  

▪ Stage 2: The second stage would involve the construction of DC02. 

▪ Stage 3: The construction of DC03.  
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2 SEARS and SSDA Requirements 

This report provides a civil and stormwater assessment and responds to the Secretary’s Environmental 

Assessment Requirements (SEARs) issued by DPIE on 25 July 2024 An outline of the SEARs relevant 

to this civil and stormwater assessment, and how they have been responded to, is summarised in the 

table below. 

Table 1: SEARs Requirements 

Issue and Assessment Requirements  Where Addressed 

 Soils and Water 

 A topographic assessment and justification demonstrating the 

proposed earthworks are responsive and contextually appropriate;  

 A detailed site water balance including a description of the water 

demands and breakdown of water supplies, and any water 

licensing requirements; 

 Details of stormwater/wastewater management system including 

the capacity of water harvesting, onsite detention (OSD) 

system(s), water sensitive urban design (WSUD) and measures to 

treat, reuse and dispose of water; 

 Description of the proposed erosion and sediment controls during 

construction 

 

Section 3.2,  

Appendix A 

 

 

Section 8 

 

Sections 7-8 

 

 

Section 9 

 Traffic and Transport 

 Details and plans of the proposed internal road network, service 

bay turning and manoeuvring of the largest anticipated vehicle, on-

site parking generation and provisions, and sufficient pedestrian 

and cyclist end-of-trip facilities, in accordance with the relevant 

Australian Standards 

 Details of road upgrades, infrastructure works or new roads or 

access points required for the development if necessary 

 Details of the largest vehicle anticipated to access and move within 

the site, including swept path analysis 

 Swept path diagrams depicting vehicles entering, exiting and 

manoeuvring throughout the site. 

 

 

Section 4 

 

 

 

Section 4 

 

Section 4 

 

Section 4, Appendix B 
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2.1 Scope of Report 

The objective of this Civil and Stormwater Design Report is to identify the design criteria and underlying 

methodology for the proposed civil works and stormwater drainage system. 

For the purpose of this report, the civil works and stormwater drainage system encompasses the 

following elements: 

 Road geometrical design and site grading, including site carparking and access roads 

around the proposed buildings, 

 Pavement design, 

 Minor (piped) stormwater drainage system, 

 Major (overland flow) stormwater drainage system, 

 Stormwater quality treatment train, 

An assessment of mainstream (riverine) and overland flooding for the development is addressed by an 

accompanying report (ref: GRDC86-XX-XX-RP-C-0002). 

3 Basis of Design 

3.1 Design Standards and Guidelines 

This Civil and Stormwater Management Report was prepared in conjunction with relevant standards and 

guidelines. The documents used as part of the design control are as followed: 

 Australian Rainfall and Runoff (2019) 

 Blacktown City Council Guidelines: 

- Blacktown Development Control Plan: Part E Development in the Industrial Areas and 

Part J Water Sensitive Urban Design and Integrated Water Cycle Management (2015) 

- Engineering Guide for Development (July 2005) 

- Civil Works Specifications (2005) 

- WSUD Developer Handbook (2020) 

- WSUD Standard Drawings (2017) 

 Bureau of Meteorology IFD Data – sourced from www.bom.gov.au  

 Australian Rainfall and Runoff Data Hub – sourced from data.arr-software.org  

 Landcom Managing Urban Stormwater: Soils and Construction Volume 1 (2004) 

 Geotechnical Assessment Report prepared by Martens & Associates Pty Ltd (ref: 

P2310014JR01V03 dated 20 September 2024) 

 AS/NZS 3500.3-2021 

 AS/NZS 2890.1-2004 

 AS 2890.2-2018 

 AS/NZS 2890.6-2022 

http://www.bom.gov.au/
http://www.data.arr-software.org/
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3.2 Site Characteristics 

3.2.1 Topography 

The site generally falls from southwest to northeast, towards the eastern corner of the site. An existing 

drainage channel extends outside of the site boundary to the east, which directs overland flows into 

Eastern Creek. 

The elevation of the site ranges from 44.5 m AHD in the south-western corner of the site, to 30.5 m AHD 

in the north-eastern corner of the site. Elevation changes across the site are largely managed through 

existing retaining walls along the existing Endeavour Energy transmission easement within the southern 

portion of the site, and the existing stacked rock retaining wall along the northern site boundary. 

The area subject to re-development works is relatively flat, with an approximate gradient of between 

0.5% to 1.0% sloping from western boundary (Glendenning Road) to eastern boundary (Eastern Creek). 

Topographic survey plans prepared by LTS Surveyors have been enclosed as Appendix A to this 

Report. 

3.3 Geotechnical Investigation and Groundwater Assessment 

3.3.1 Historical Geotechnical Investigations 

The following available geotechnical investigations for the site have been used to inform the 

geotechnical properties in the below section of this report along with the geotechnical investigation 

undertaken by Martens & Associates for the project (ref: P2310014JR01V03 240920 dated 20 

September 2024). 

 Coffey Geotechnics – 2008 

- 36 test pits 

- 5 boreholes 

- Laboratory testing (5x shrink/swell index tests and 4x CBR tests) 

 Pells Sullivan Meynink (PSM) – 2015 

- 10 plate load tests 

- 3 test pits to a maximum depth of 1.5m 

 Martens & Associates (Martens) – 2024 

- 6 boreholes including NMLC rock coring within the vicinity of the DC01 building 

- 3 boreholes including NMLC rock coring within the vicinity of the DC02 building 

- 1 borehole including NMLC rock coring within the vicinity of the DC03 building 

- Standard Penetration Tests (SPT) within all boreholes 

- 1 Dynamic Cone Penetrometer Test carried out at BH105 within the centre of the site 

- Laboratory testing 

▪ 25 point load strength testing of rock core samples 

▪ 3 Atterberg limit and linear shrinkage tests on soil samples 

▪ 2 4-day soaked CBR strength tests on bulk soil samples 

▪ 6 aggressivity test on soil samples 
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3.3.2 Location of Tests 

The location of the test pits and boreholes by Coffey are shown in Figure 3  below. Whilst the testing 

locations are not shown on an aerial image background, it can be inferred that the test locations are 

located on the eastern half of the subject site. 

 

Figure 3 Geotechnical Testing Locations – Coffey, 2008 

 

The Martens geotechnical investigation locations are shown in Figure 4 below. 
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Figure 4 Geotechnical Testing Locations – Martens, 2024 

 

3.3.3 Subsurface Conditions 

The subsurface conditions encountered during geotechnical investigations is summarised within the 

Martens geotechnical investigation, shown in the below Table: 

Table 2: Geotechnical Subsurface Conditions 
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3.3.4 Geotechnical Parameters 

The following geotechnical design parameters relating to civil engineering design have been extracted 

from the Martens geotechnical investigation: 

 CBR Strength: 1.0% to 2.0% 

- A design CBR strength of 1.0% has been used in pavement calculations 

 Site Classification: Class “P” 

 Plasticity Classification: medium to high 

 Batter slope angles 

- Temporary batters: 2H:1V 

- Permanent Batters: 3H:1V 

 Excavation support 

- Cohesion: 

▪ Existing clay fill: 1 kPa 

▪ Alluvium / residual silty clay (stiff): 2 kPa 

▪ Alluvium / residual silty clay (very stiff): 5 kPa 

▪ Residual clay (hard): 6 kPa 

▪ Weathered Class V Shale: 30 kPa 
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▪ Weathered Class IV Shale: 75 kPa 

▪ Weathered Class III Shale: 150 kPa 

- Friction angle: 

▪ Existing clay fill: 25 degrees 

▪ Alluvium / residual silty clay (stiff): 25 degrees 

▪ Alluvium / residual silty clay (very stiff): 26 degrees 

▪ Residual clay (hard): 28 degrees 

▪ Weathered Class V Shale: 28 degrees 

▪ Weathered Class IV Shale: 30 degrees 

▪ Weathered Class III Shale: 32 degrees 

- Allowable bearing capacity for shallow footings: 

▪ Engineered fill over existing fill: 50-100kPa (Subject to at least 0.5 m 

of engineered fill beneath shallow footing to achieve 50 kPa. Soil 

replacement over full depth of existing uncontrolled fill with engineered 

fill is required to achieve 100 kPa; and adopted foundation 

arrangement) 

▪ Existing clay fill: 50kPa 

▪ Alluvium / residual silty clay (stiff): 100 kPa 

▪ Alluvium / residual silty clay (very stiff): 150 kPa 

▪ Residual clay (hard): 300 kPa 

▪ Weathered Class V Shale: 500 kPa 

▪ Weathered Class IV Shale: 1000 kPa 

▪ Weathered Class III Shale: 1500 kPa 

 Groundwater: 

- BH101: 7.7 mbgl (26.6m AHD) 

- BH102: 9.0 mbgl (24.8m AHD) 

4 Road Geometry & Site Grading 

4.1 Scope of Design  

The proposed development road network includes the following: 

 Main vehicle entry connection to Glendenning Road with separated entry and exit driveway 

crossings.  

 Secondary vehicle entry located in the north-western corner of the site, which will be 

constructed upon demolition works to the existing north-western warehouse building and 

construction of DC03. This secondary vehicle entry will be controlled by sliding gate access 

and will generally only be used for maintenance vehicle access for equipment replacement 

and during emergencies. 
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 New circulation roads linking the main vehicle entry to the proposed data centre parking, 

loading dock facilities and back of house area. The circulation roads have been designed to 

cater for the largest vehicle accessing the site, being a 19.0m articulated vehicle. 

 A secure main entry with double security gates and guard house for filtering and approval of 

vehicles entering and exiting the site.  

- The main entry intercom and boom gate position has been designed so that the 

largest design vehicle (19.0m AV) can be contained wholly within the site boundary to 

avoid obstruction of the Glendenning Road reserve and public footpath. 

- A vehicle refusal bay has been designed at the main entry to provide the largest 

design vehicle (19.0m AV) the required turning space to undertake a “U-turn” at the 

entry driveway to exit the site in a forward direction, should the vehicle be rejected 

from entering the security gates. 

 Recessed loading docks to each building for deliveries and general operations. 

4.2 Design Criteria and Methodology 

4.2.1 Design Vehicle 

A 19.0m Articulated Vehicle has been selected as the design vehicle for the proposed development. 

This will be the largest operational vehicle that is proposed to access the site.  

According to AS2890.2-2018 Table 2.1, the following vehicle dimensions have been utilised for the 

swept path analysis for the site: 

Table 3: Design Vehicle Dimensions, Articulated Vehicle 

PARAMETER VALUE 

Overall Length (m) 19.0 

Design Width (m) 2.50 

Wheelbase (m) 14.50 

Design Turning Radius (m) 12.5 

Swept Circle (m) 26.6 

Clearance Height (m) 4.5 

Source: Australian Standard 2890.2-2018 Table 2.1 

Vehicle swept path plans have been prepared to illustrate vehicle movements throughout the site. 

Refer to drawings GRDC86-ACR-00-XX-DR-C-2700, GRDC86-ACR-00-XX-DR-C-2701, GRDC86-

ACR-00-XX-DR-C-2702, GRDC86-ACR-00-XX-DR-C-2703, GRDC86-ACR-00-XX-DR-C-2704 and 

GRDC86-ACR-00-XX-DR-C-2705 enclosed as Appendix B to this report.  

4.2.2 Road Width and Horizontal Geometry 

According to Council’s DCP Part E Section 4.7, the minimum road width for 2-way circulation roads is 

7.0m 

AS2890.2 Table 3.1 outlines, for a 19m Articulated Vehicle, the minimum road width for large turning 

radii is 6.5m for a two-way road. As such the following minimum road widths have been adopted: 
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 One-Way Road: 6.5m 

 Two-Way Road: 7.0m 

The above minimum road widths are also in accordance with relevant emergency services vehicle 

circulation requirements, including Fire Resue NSW’s Fire Safety Guideline – Access for Fire Brigade 

Vehicles and Firefighters. 

Roadways have been increased in width in areas where the design vehicle swept paths require 

additional vehicle circulation space greater than the minimum roadway widths identified above. 

The design speed of the circulation road geometry is 30km/hr. The posted speed limit for the 

circulation road network will be 15km/hr. 

4.2.3 Maximum Road Grades 

In accordance with AS2890.2 Table 3.2 and 3.3, the maximum allowable grades and rates of grade 

change on circulation roadways, for a 19.0m Articulated Vehicle, are as follows: 

 Maximum Grade: 1:6.5 (15.4%) 

 Maximum Rate of Change of Grade: 1:16 (6.25%) in 10m of travel. 

4.2.4 Minimum Road Grades 

In accordance with Council’s Engineering Guide for Development Section 3.14, the preferred minimum 

road grade shall be 1.0%, with an absolute minimum of 0.7%.  

The following minimum grades for concrete and asphalt surface have been adopted for the site:  

 Roadways – Minimum Grade: 1.0% 

 Loading Dock – Minimum Grade: 0.7% 

5 Stormwater Drainage 

5.1 Design Criteria 

5.1.1 Pit and Pipe Design (Minor Storm) 

The minor drainage system comprises of the below ground pit and pipe network and is designed to 

safely collect and convey stormwater flows generated during minor storm events.  

Blacktown Council’s Engineering Guide for Development Appendix D Section 1.1 requires that the minor 

system be designed for the 20 Year ARI (5% AEP) Storm Event for industrial sites.  

Additionally, the in-ground stormwater system has been designed with additional capacity to cater for 

the following: 

 Allowance for climate change factors in the form of a rainfall intensity modifier (refer to Section 

5.2.1.4 of this report for further details). 

Rainfall data in Australia is supplied by the Bureau of Meteorology, which follows the AR&R standard 

design rainfall events.  

5.1.2 Overland Flow Path (Major Storm) 

The major drainage system incorporates overland flow routes through the circulation roadways for storm 

events up to and including the 100 Year ARI (1% AEP) storm event. The major system also allows safe 

conveyance of flows should failure of the minor system occur.  
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In accordance with Council’s requirements, the major drainage system is to be designed in a manner 

that ensures that personal safety is not compromised. As such, all overland flow routes for the site are 

to be designed so that the following criteria are satisfied: 

 The maximum velocity-depth product shall not exceed 0.4m2/s in accordance with Council’s 

Engineering Guide for Development Appendix D.  

 A minimum freeboard of 0.3m from the calculated top water level of the overland flow path 

to the adjacent building floor levels 

 Maximum 150mm depth of flow to contain flows within the roadway 

 

Figure 5 Drainage Catchment Plan with Overland Flow Path Routes 

5.2 Design Methodology and Modelling 

A hydrological model of the proposed site catchment was created using the DRAINS software package 

and was analysed to assess the performance of the site stormwater network. The initial losses / 

continuing losses (IL/CL) hydrological model has been used in DRAINS program to perform design and 

analysis calculations for urban stormwater systems. 

The user data inputs required by the DRAINS IL/CL model include catchment areas, flow path lengths, 

time of concentration, pervious and impervious areas, IFD rainfall intensities and flow path roughness. 

Modelling is performed through the development of a network of pipes, pits and nodes to represent both 

the proposed scenario on site. The ARR2019 design methodology has been adopted for this project, in 

accordance with industry best practice. 



 

 
 

GRDC86-XX-XX-RP-C-0001 - CIVIL AND STORMWATER SSDA DESIGN REPORT.docx Page 19 of 42 

 

5.2.1 Hydrological Modelling Parameters 

5.2.1.1 Impervious Percentages 

All catchments have been calculated based on an assumed 100% impervious area for flexibility in the 

drainage design. 

5.2.1.2 Time of Concentration (TOC) 

Generally, catchments larger than 1 ha will adopt a time of concentration based on kinematic wave 

calculations of the catchment characteristics, however all sub-catchments within the subject site are 

less than 1 ha. 

As such, a minimum Time of Concentration (TOC) of 5 minutes for impervious surfaces and 7 minutes 

for pervious surfaces have been applied for all catchments. 

5.2.1.3 Intensity Frequency Duration (IFD) and Temporal Patterns 

IFD information has been sourced from the Bureau of Meteorology (BoM) using the coordinates provided 

below. The 20%, 10%, 5%, 2% and 1% AEP storm events were used for storm durations including the 

5, 10, 15, 20, 25, 30, 45, 60, 90 and 120 minute storm events, with the rainfall depths in Table 4. 

 Site Coordinates: -33.76, 150.85 

ARR2019 analyses storm events against multiple temporal patterns to ensure the worst-case storm 

event is considered in designs. Temporal patterns have been provided from the ARR Data Hub website. 

Table 4: Rainfall Depth (mm) 

DURATION 20% AEP 10% AEP 5% AEP 2% AEP 1% AEP 

5 mins 10.7 12.6 14.6 17.2 19.2 

10 mins 17.3 20.6 23.8 28.2 31.5 

15 mins 21.7 25.8 29.8 35.2 39.4 

20 mins 24.8 29.4 34.0 40.2 44.9 

25 mins 27.1 32.2 37.2 43.9 49.1 

30 mins 29.0 34.4 39.8 46.9 52.5 

45 mins 33.1 39.2 45.3 53.4 59.8 

60 mins 36.1 42.7 49.2 58.1 65.1 

90 mins 40.7 47.9 55.2 65.3 73.3 

120 mins 44.3 52.2 60.2 71.3 80.2 

Source: Bureau of Meteorology (BoM) 2024 
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5.2.1.4 Climate Change Factor 

The design rainfall data adopted for the site stormwater model has incorporated a rainfall intensity 

modifier to account for climate change in accordance with ARR Chapter 6 Climate Change 

Considerations. 

A 12% increase in rainfall intensity has been applied to all storm events within the stormwater 

drainage design model. This is based on the following parameters: 

 East Coast Natural Resource Management (NRM) Cluster 

 Representative Concentration Pathway (RCP) of RCP4.5 

 End of planning horizon of 2060 

 Consequence risk rating of medium 

 Temperature midpoint of 2.25 degrees Celsius 

5.2.1.5 Loss Parameters 

The loss parameters utilised in the DRAINS model have been summarised in Table 5. 

Table 5: DRAINS Model Loss Parameters 

PARAMETER VALUE 

Impervious Area Initial Loss (mm) 0 

Impervious Area Continuing Loss (mm/hr) 0 

Pervious Area Initial Loss (mm) 42 

Pervious Area Continuing Loss (mm/hr) 1.04 

5.2.1.6 Blockage Factors 

Blockage factors have been applied to the on-grade and sag stormwater pit network to assess the effect 

of grates blocking with debris during a major storm event.  

Council’s Engineering Guide for Development, Appendix D Section 10.2 outlines the required 

parameters for hydrological models. The following blockage factors have been implemented when 

assessing the 1% AEP Storm Event: 

Table 6: DRAINS Model Blockage Factors 

PIT TYPE BLOCKAGE FACTOR 

On Grade Pit 0.2 

Sag Pit 0.5 

Source: Blacktown City Council’s Engineering Guide for Development (July 2005) 
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5.3 Design Results 

5.3.1 Proposed Scenario DRAINS Model 

A DRAINS model of the proposed site stormwater system has been developed using the parameters 

specified in Section 5.2.1 above and demonstrates that the stormwater design requirements can be met 

in accordance with Council’s requirements.  

The layout of the DRAINS model is shown in Figure 6 below: 

 

Figure 6 Proposed DRAINS Model 

5.3.2 Pit and Pipe Design (Minor Storm) 

All stormwater pits and pipes have been designed with sufficient capacity to collect and convey the 5% 

AEP storm event, including the nominated climate change factor for increase in rainfall intensity. 

The DRAINS model results for the 5% AEP storm event are shown in Figure 6 below: 
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Figure 7 DRAINS Results 5% AEP Storm Event 

5.3.3 Overland Flow Path (Major Storm) 

The major system for stormwater conveyance consists of overland flow paths for all flows in excess of 

the minor system capacity above the 5% AEP and up to 1% AEP storm events. 

The overland flow paths through the circulation roadways and open space areas have been designed 

to meet the following requirements: 

 safe velocity-depth product equal to or less than 0.4m2/s 

 minimum of 300mm freeboard to the floor levels 

 maximum 150mm depth of flow to contain flows within the roadway    
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Figure 8 DRAINS Results 1% AEP Storm Event 

6 Stormwater On-Site Detention 

An on-site detention (OSD) system has not been provided for the proposed development as the site is 

located in an OSD-exempt location as defined by Blacktown City Council’s OSD DCP Map, shown in 

the Figure below. 

 

Figure 9 OSD DCP Map. Source: Blacktown City Council 
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7 Stormwater Quality 

7.1 Water Sensitive Urban Design (WSUD) Design Criteria 

Blacktown City Council’s WSUD Developer Handbook requires stormwater quality control on-lot, which 

must comply with the target water quality pollutant removal rates which is summarised in Table 7 below: 

Table 7: Water Quality Objectives 

POLLUTANT REDUCTION OBJECTIVE 

Total Suspended Solids (TSS) 85% 

Total Phosphorus (TP) 65% 

Total Nitrogen (TN) 45% 

Gross Pollutants (GP) 90% 

Source: Blacktown City Council’s WSUD Developer Handbook (2020) 

Additionally, Council’s WSUD Developer Handbook Section 3.4 requires industrial sites to provide a 

rainwater reuse system to supply a minimum 80% of the non-potable reuse demand for the site. 

7.2 Design Methodology 

Treatment removal loads were analysed for the proposed development using MUSIC (Model for Urban 

Stormwater Improvement Conceptualisation) Version 6.3 Software. MUSIC is a water quality modelling 

tool which is utilised to simulate urban stormwater systems operating at a range of temporal and spatial 

scales.  

MUSIC models the total amounts of gross pollutants, phosphorus, nitrogen, and total suspended solids 

produced within various types of catchments. It allows the user to simulate the removal rates expected 

when implementing water quality treatment devices to decrease the increased pollutant levels created 

by the proposed development.  

ACOR has prepared three MUSIC models to demonstrate the stormwater quality results under different 

scenarios to support pollutant reduction targets and net benefits when comparing against the pre-

development (current site condition) scenario: 

 Post-development (No Bypass Catchment) MUSIC Model  

This model excludes the northern and southern bypass catchments due to the absence of 

existing in-ground stormwater infrastructure. It has been developed to demonstrate 

compliance with Council’s stormwater quality targets. 

 Pre-development Bypass MUSIC model 

This model includes the pre-development northern and southern bypass catchments to 

allow stormwater quality assessment of the site as a whole. The northern bypass catchment 

located in the northern strip vegetation area between the fence and the existing drainage 

channel, while the southern bypass catchment is located northern portion of the site where 

no existing in-ground stormwater exists. 

 Post-development Bypass MUSIC model 

This model includes the post-development bypass northern and southern catchments to 

provide a holistic assessment of total stormwater quality. The northern bypass catchment 
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remains unchanged from the pre-development scenario. Within the southern bypass 

catchments (revegetated and impervious), the post-development works include demolition 

of the existing building and hardstand area, re-vegetation of the demolished area with new 

landscape that integrates with the residual bushland, and incorporation of a diversion swale 

which acts as a buffer swale for polishing of stormwater runoff.  

7.2.1 MUSIC Model Parameters 

7.2.1.1 Water Quality Catchments 

Water quality catchments have been separated to provide accurate calculation of the pollutants in the 

proposed stormwater runoff. The catchments are separated into the following sub-catchment types: 

 Roof 

 Roads (sealed) 

 Hardstand – non-trafficable areas 

 Landscape 

 Driveway bypass 

 Re-vegetated land bypass 

- Southern Bypass 

- Northen Bypass 

Refer to the Stormwater Quality Catchment Plan GRDC86-ACR-00-XX-DR-C-1121 for catchment 

details. 

7.2.1.2 Rainfall and Evapotranspiration Data 

Rainfall and Evapotranspiration data has been provided by Blacktown City Council’s MUSIC Link. 

MUSIC Link is a pre-determined template prepared by e-Water and Blacktown City Council for use when 

using MUSIC Modelling within the LGA. 

7.2.1.3 Source Soil Parameters 

Source soil parameters have been adopted from Section 9 of Council’s WSUD Developer Handbook 

and outlined in Table 8 below: 

Table 8: MUSIC Source Node Soil Properties 

SOIL PARAMETER VALUE 

Rainfall Threshold (mm/day) 1.40 

Soil Storage Capacity (mm) 170 

Initial Storage (% of Capacity) 30 

Field Capacity 70 

Infiltration Capacity Coefficient – a 210 

Infiltration Capacity Coefficient – b 4.7 
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SOIL PARAMETER VALUE 

Groundwater Initial Depth (mm) 10 

Groundwater Daily Recharge Rate (%) 50 

Groundwater Daily Base Flow (%) 4 

Groundwater Daily Deep Seepage Rate (%) 0 

Source: Blacktown City Council’s WSUD Developer Handbook (2020) 

7.2.1.4 Catchments Pollutant Mean Concentrations 

Source node pollutants have been identified and separated as per the catchments outlined in Section 

7.2.1.1 of this report. In accordance with Council’s WSUD Developer Handbook Section 8, the 

recommended stormwater pollutant generation parameters for total suspended solids, total phosphorus 

and total nitrogen for the different land use categories are summarised in Table 9 below: 

Table 9: Base Flow and Storm Flow Pollutant Mean Concentration Values 

CATCHMENT TYPE TSS (log 10)  TP (log 10) TN (log 10) 

MEAN STD. 

DEV 

MEAN STD. 

DEV 

MEAN STD. 

DEV 

Roof Base Flow 1.20 0.17 -0.85 0.19 0.11 0.12 

Storm Flow 1.30 0.32 -0.89 0.25 0.30 0.19 

Roads and 

hardstand 

Base Flow 1.20 0.17 -0.85 0.19 0.11 0.12 

Storm Flow 2.43 0.32 -0.30 0.25 0.34 0.19 

Landscape Base Flow 1.20 0.17 -0.85 0.19 0.11 0.12 

Storm Flow 2.15 0.32 -0.60 0.25 0.30 0.19 
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7.3 MUSIC Models 

The post-development (no bypass catchment) MUSIC model created in consultation with the proposed 

stormwater treatment supplier (Ocean Protect), demonstrates that the stormwater quality targets can be 

achieved in accordance with Council’s requirements. 

However, a further stormwater quality challenge arises when considering the northern and southern 

bypass catchment. The northern vegetated strip located between the site boundary fence and the 

existing drainage channel, while the southern portion of the site, encompassing land within and beyond 

the Endeavour Energy easement, which lies outside the data centre boundary fence. 

These northern and southern bypass areas have no existing in-ground stormwater infrastructure and 

discharge directly without any practical opportunity for water treatment, particularly as they form part of 

the unchanged portions of land that are not subject to data centre proposed development and are 

encumbered by easements and are outside of the security fence line for the development.  

ACOR has prepared two additional MUSIC models—a pre-development bypass model and a post-

development bypass model. These models allow assessment of the site as a whole, clearly 

demonstrating that while no treatment is provided within the bypass catchments themselves, the 

proposed works will still result in a measurable net improvement in overall water quality outcomes in 

terms of pollutant load (kilograms per year of pollutants discharging from site rather than percentage 

reduction).  

This approach offers an evidence-based solution that demonstrates a net reduction in stormwater 

pollutant residual load, while also addressing Blacktown City Council’s requirement for a whole-of-site 

stormwater assessment. Refer to Section 7.3.4.2 for residual load results. 

7.3.1 Post-development (No Bypass Catchment) MUSIC Model 

A MUSIC model, excluding Northern and Southern bypass Catchments, of the proposed site has been 

developed using the parameters specified in Section 7.2.1 above and nominated treatment train outlined 

in this section to meet Council’s pollutant reduction objectives outlined in Section 7.3.4.1. 

 

Figure 10 Post-development (No Bypass Catchment) MUSIC Model 
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The stormwater treatment train has been divided into two different treatment train sub-catchments, 

outlined as follows: 

 WSUD Treatment Train 1: DC01, DC02 and DC03 roof, roads, hardstands and landscape 

areas draining to Eastern Creek including existing and re-vegetated areas which bypass 

the stormwater quality treatment train at low-lying areas of the site. 

 WSUD Treatment Train 2: main entry driveway draining to Glendenning Road due to site 

level constraints. WSUD treatment train 2 includes driveway and landscape areas which 

bypass the stormwater quality treatment train at low-lying areas along the Glendenning 

Road frontage.  

Each treatment train is to consist of: 

 WSUD Treatment Train 1 

- 3 x 100 kL effective capacity rainwater tanks (1x 100kL per building) 

▪ Each rainwater tank will have an additional 10% capacity to account for 

anaerobic zones and a tank air gap. 

- 70 x OceanGuards by Ocean Protect, located in grated stormwater pits 

- 140 x 690 ZPG StormFilters by Ocean Protect 

 WSUD Treatment Train 2 

- 5 x OceanGuards by Ocean Protect 

7.3.1.1 Rainwater Tanks 

The non-potable water demand is composed of three elements: 

1. Toilet flushing 

2. Landscape irrigation of landscape zones nominated by the landscape architect which require 

permanent, long-term irrigation. Areas nominated by the landscape architect as not requiring 

permanent irrigation due to the native species selection have been shown on the water quality 

catchment plan submitted as part of the SSDA civil drawing package. 

3. Mechanical water storage tank top-up to supplement potable water sources for the data centre 

mechanical cooling system 

The non-potable demand for toilet flushing has been set as 0.1kL/day per toilet or urinal on commercial/ 

industrial sites (7 days a week operation). Each building will have the following number of toilets and 

daily reuse demand: 

 DC01 

- 23 toilets 

- 2.3kL/day 

 DC02 

- 10 toilets 

- 1.0kL/day  

 DC03 

- 23 toilets 

- 2.3kL/day 
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The mechanical water cooling system water demand has been calculated by the project mechanical 

engineer based on Bureau of Meteorology temperature data for the regional to estimate monthly water 

demand. The calculated water demand for each building is as follows: 

 DC01 

- 4094 kL/year 

 DC02 

- 2047 kL/year 

 DC03 

- 4094kL/year 

As the mechanical cooling system will operate in hotter months only, the distribution of rainwater reuse 

in the MUSIC model has been defined as an annual demand (ML/yr) and scaled according to the daily 

PET value minus the daily rainfall data contained in the MUSIC-Link Meteorological Template (PET-

Rain function in MUSIC). 

Three 100kL rainwater tanks (one rainwater tank for each building) are proposed to collect all roof runoff 

from data centre buildings DC01, DC02 and DC03 respectively. Overflow from the rainwater tanks will 

also be able to be treated by StormFilters within the proposed Stormfilter chamber.  

7.3.1.2 OceanGuards 

The OceanGuard pit basket is designed to fit within the stormwater pits to remove pollution from 

stormwater runoff. It intercepts stormwater as it enters the pits throughout a site. The OceanGuard has 

diversion panels that are placed flush with the pit walls, which ensures that stormwater entering at the 

top of the pit is directed to the middle of the insert where the filtration bag is located.  

The removal rates used for the OceanGuard have been provided in Council’s WSUD Developer 

Handbook Section 12.2 and are outlined in Table 10 below. 

Table 10: OceanGuard Performance 

POLLUTANT REMOVAL 

Total Suspended Solids (TSS) 54% 

Total Phosphorus (TP) 30% 

Total Nitrogen (TN)  21% 

Gross Pollutants (GP) 95% 

Source: Blacktown City Council’s WSUD Developer Handbook (2020) 

WSUD Treatment Train 1 uses 70 OceanGuards to provide primary treatment to the roads and 

hardstand, and landscape area, before secondary treatment by filtration cartridges.  

WSUD Treatment Train 2 uses 5 OceanGuards to provide primary treatment to the driveway bypass 

areas. 
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7.3.1.3 StormFilter 

140 x 690 ZPG Ocean Protect StormFilter cartridges have been installed inside an underground tank 

with a minimum 84.5m2 surface area to treat stormwater. The Ocean Protect StormFilter cartridges are 

designed and sized to remove fine solids, soluble heavy metals, oil and soluble nutrients using a variety 

of media. 

The removal rates used for the Stormfilter have been provided in Council’s WSUD Developer Handbook 

Section 12.11 and are outlined in Table 11 below. 

Table 11: StormFilter Performance 

POLLUTANT REMOVAL 

Total Suspended Solids (TSS) 85% 

Total Phosphorus (TP) 59% 

Total Nitrogen (TN)  33% 

Gross Pollutants (GP) 95% 

Source: Blacktown City Council’s WSUD Developer Handbook (2020) 
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7.3.2 Pre-development Bypass MUSIC Model 

The pre-development bypass MUSIC model has been created based on the current site condition and 

pervious / impervious area break-up, with incorporation of the following northern and southern bypass 

catchments. 

Table 12: Pre-development Bypass Catchments 

CATCHMENT TREATMENT AREA (m2) PERCENTAGE 

IMPERVIOUS  

Bypass - Existing Northern Vegetation  Untreated 2930 0% 

Southern Bypass - Revegetated Untreated 22003 0% 

Southern Bypass - Impervious Untreated 7977 100% 

 

Figure 11: Pre-dev Bypass MUSIC Model 
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7.3.3 Post-development Bypass MUSIC Model 

The post-development bypass MUSIC model has been prepared using the same methodology as the 

pre-development bypass model, with updated pervious / impervious percentages based on the 

development specifics and inclusion of the northern and southern bypass catchments. 

The ‘bypass – existing northern vegetation’ comprising the vegetated strip between the site fence and 

the existing drainage channel, remains unchanged from the pre-development condition.  

The southern bypass catchment reflects post-development works, including demolition of the existing 

building and hardstand, re-vegetation of the demolished area with landscaping integrated with the into 

the surrounding bushland, and the incorporation of a diversion swale. 

Table 13: Post-development Bypass Catchments 

CATCHMENT TREATMENT AREA (m2) PERCENTAGE IMPERVIOUS  

Bypass - Existing Northern 
Vegetation  

Untreated 2930 0% 

Southern Bypass - 
Revegetated 

Untreated 25325 0% 

Southern Bypass - 
Impervious 

Untreated 4655 100% 

 

Figure 12: Post-dev Bypass MUSIC Model 
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Table 14: Diversion Swale Parameters 

Properties  

Length  148.00 

Bed Slope (%) 0.50 

Base Width (m) 1.00 

Top Width (m) 7.00 

Depth (m) 0.50 

Vegetation Height (m) 0.05 

Exfiltration Rate (mm/hr) 0.00 

7.3.4 MUSIC Model Results 

7.3.4.1 Post-development (No Bypass Catchment) MUSIC Model Results 

Results of the MUSIC analysis indicates that, by including the nominated treatment train as described 

in Section 7.3.1, the post-developed pollutant reductions meet Council’s objectives.  

The results are summarised in Table 15 below. 

Table 15: MUSIC Model Results 

 SOURCE 
LOAD 

RESIDUAL 
LOAD 

% ACHIEVED 
REDUCTION 

% REQUIRED 
REDUCTION 

TSS (kg/yr) 7,850 1,080 86.3% 85% 

TP (kg/yr) 15.3 5.35 65.0% 65% 

TN (kg/yr) 108 57.8 46.5% 45% 

Gross Pollutants (kg/yr) 1,210 5.79 99.5% 90% 

Source: MUSIC Model 
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7.3.4.2 Pre-development Bypass and Post-development Bypass MUSIC Model Results 

The post-development bypass MUSIC model demonstrates a net improvement in overall water quality 

compared with the pre-development bypass scenario. The results indicate a measurable reduction in 

residual pollutant loads across the entire site.  

It should be noted that no stormwater treatment is proposed for the northern and southern bypass 

catchments, as these areas lack existing in-ground stormwater infrastructure and are located outside 

the proposed development extent of the data centre. Despite the absence of direct treatment for the 

bypass catchments, the model demonstrates that the proposed development achieves a net 

environmental benefit in water quality in terms of pollutant loads. 

Table 16: MUSIC Model Results 

 PRE-

DEVELOPMENT 

BYPASS MUSIC 

MODEL  

Residual Load 

POST-

DEVELOPMENT 

BYPASS MUSIC 

MODEL  

Residual Load 

ACHIEVED 

REDUCTION 

(kg/yr) 

% ACHIEVED 

REDUCTION 

TSS (kg/yr) 3570.00 2270.00 1300.00 36.41 

TP (kg/yr) 9.90 8.14 1.76 17.78 

TN (kg/yr) 80.50 75.10 5.40 6.71 

Gross 

Pollutants 

(kg/yr) 

158.00 5.79 152.21 96.34 
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7.3.4.3 Stream Erosion Index (SEI) Analysis 

The Stream Erosion Index (SEI) is used to assess the impacts of proposed development on local creeks 

and streams, including increases in peak flows and runoff volume. 

An SEI analysis was conducted in accordance with the methodology outlined in Blacktown City Council’s 

WSUD Developer Handbook Section 13.4, using MUSIC software to evaluate the potential impacts of 

the proposed development. This analysis considers both pre- and post-development catchments as 

illustrated in Figure 13. 

The inputs and results of the SEI analysis are provided in Table 17, demonstrating the post-development 

output flow is no greater than 3.5 times the pre-development output flow. 

Table 17: SEI Inputs and Results 

Calculation  

Site Area (all bypass and non-bypass areas) 103,229 m2 

Time of Concentration  19 minutes 

Rainfall Intensity – 2-year, 19 mins 56.5 mm/hr 

Critical Flow (Q) 0.18 m3/s 

Pre-dev Mean Annual Load Outflow (ML/yr) 5.92 

Post-dev Mean Annual Load Outflow (ML/yr) 7.44 

SEI 1.257 

Target SEI (Blacktown Council Guidelines) 3.5 

 

Figure 13: SEI MUSIC Model 
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7.4 Hydrocarbon TreatmentTransformer Room Oil Spill Containment 

Each data centre building will include an internal substation, including a transformer room (with the 

exception of DC01 which will include two 132kV/22kV transformer rooms). Each transformer is located 

within a bund and separated by fire-rated walls within the building envelope and thus not exposed to 

any rainfall.  

Each transformer includes a fuel tank, and as such, an oil containment and separation system is 

required prior to connection to the downstream stormwater system in accordance with AS1940 – The 

storage and handling of flammable and combustible liquids.  

The proposed drainage configuration to each transformer room includes a sump with a flame trap that 

drains to a closed valve pit external to the building envelope. The bunded area in each transformer 

room is sized to contain the maximum possible oil spill volume including fire water runoff. The valves 

are set by default to the closed position such that, in the event of a spill, all oil is contained within the 

sump/bund. 

Oil spill containment tanks will also be provided for each data centre building, sized to contain the 

maximum possible oil spill volume including fire water runoff. During a spill event or complete failure of 

the transformer, oil and fire water will be contained within the transformer room bunding due to the 

valve pit being in the closed position. The bund can then be drained by opening the valve to allow 

oil/water to drain safely into the spill containment tank. The tank can then be drained by pumping into 

a waste disposal truck.  

As the transformer rooms and pipework reticulation to the spill containment tanks will not be exposed 

to rainfall, a containment tank is proposed in lieu of an oil/water separator. 

The proposed spill containment tank for each data centre building is a 45,000 litre Atlan Tankstor. The 

spill containment tank sizing is based on the below volumes for transformer lubricating oil and fire 

water: 

 Volume of transformer lubricating oil = 36,140 L 

 20-minute volume of fire sprinkler water within transformer room = 3,720 L 

 Total volume of oil and water = 39,860 L 

 Total minimum volume of spill containment tank (10% increase in volume for variance = 

43,846 L 
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Figure 14 Atlan Tankstor Spill Containment Tank Typical Detail 

7.4.1 Bulk Fuel Tank Fill Bays 

A designated parking bay indented into the circulation roadway is provided for each data centre 

building, adjacent to each underground bulk diesel storage tank array, for refuelling operations. 

Each refuelling bay will include an ESK-20-B-2250 oil/water separator by Ocean Protect with a 

maximum spill capacity at shut off of 5,500 litres. The fuel fill bays will be graded away from the 

circulation roadway to capture runoff and accidental spills within the oil/water separator. 
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Figure 15 Ocean Protect ESK-20-B-2250 Oil/Water Separator Typical Detail 
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8 Soil Erosion and Sedimentation Control 

8.1 General Principles 

The SEARs documentation requires a description of the proposed erosion and sediment control during 

construction in accordance with the Landcom Managing Urban Stormwater: Soils and Construction 

Volume 1 (2004). 

A Soil and Water Management Plan has been prepared for the proposed data centre works. The 

following general principles of soil and water management have been applied: 

 Minimise the area of soil disturbed and exposed to erosion 

 Conserve topsoil for later site rehabilitation/revegetation 

 Control water flows from the top of, and through the development area 

 Rehabilitate disturbed lands quickly 

 Maintain soil and water management measures appropriately during the construction phase 

8.2 Sources of Pollution 

Based on the proposed development activities, the following sources of pollution during construction 

that could lead to earthworks erosion, sediment and silt transportation and contamination of 

downstream stormwater systems have been considered: 

 Earthworks undertaken prior to rainfall events without sufficient auxiliary measures to manage 

runoff 

 Earthworks areas that have not been stabilised or are exposed prior to temporary or permanent 

ground cover 

 Establishment time for rehabilitation/revegetation of exposed earthworks 

 Localised groundwater dewatering activities during earthworks excavations 

 Construction works to existing stormwater pipelines and overland flow paths 

 Vehicle entry and exit to the construction site and associated tracking of debris out of the site 

 Clearing and grubbing of vegetation/organic matter and stripping of topsoil 

 Stockpiling of excavated materials or construction materials (e.g. road base, ordinary and select 

fill, etc) 

 Re-fuelling and general maintenance of construction plant and equipment 

 Storage of chemicals, fuel, and other hazardous materials 

 Ineffective/incorrect installation or maintenance of soil erosion and sedimentation control 

measures. 

8.3 Soil and Water Management Strategy 

The following construction management methodology has been developed for the proposed data 

centre works: 

 Establish sediment fencing to the downstream perimeter of the zone of disturbed works to protect 

downstream assets and properties 

 Installation of stabilised construction entry and exit grids to prevent construction vehicles tracking 

debris into adjacent Authority roadways and stormwater systems 
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 Construction of “clean water” diversion drains with rock check dams to divert unpolluted water to 

the existing stormwater system in a controlled manner 

 Construction of “dirty water” catch drains with rock check dams to divert sediment-laden and silt-

laden water to proposed sedimentation basins 

 Construction of appropriately sized and maintained sedimentation basins to promote settling of 

gross pollutants and suspended solids. Dosing and flocculation of fine suspended particulates will 

also be undertaken depending on tested water quality profiles within the sedimentation basin 

 Protection of materials stockpiles by suitable wind protection fencing and / or temporary covering 

of stockpiles 

 Protection of existing and recently constructed surface inlet pits with temporary sediment traps 

using geotextile filter fabric and sandbags 

 Protection of existing and recently constructed overland flow paths with vegetated ground cover 

 General expedited revegetation and stabilisation of exposed earthworks to prevent sedimentation 

of stormwater runoff 

9 Conclusion 

The proposed data centre development has been designed to meet the relevant Blacktown City Council 

and SEARs. 

The pit and pipe stormwater system has been designed to convey the 5% AEP storm event including 

climate change factors. The overland flow paths during 1% AEP storm event have been designed to 

convey flow safely to the roadway or open space areas within the subject site. 

On-site detention of stormwater is not required as the site is located in an OSD-exempt location as 

defined by Blacktown City Council’s OSD DCP Map. 

Stormwater quantity treatment has been provided for the development to satisfy Blacktown City Council 

pollution reduction targets. Rainwater reuse through 3x 100kL rainwater tanks (one per building) has 

been provided as part of the treatment train system to supply recycled water for toilet flushing and to 

supplement water use for the mechanical cooling system. 
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Appendix A - Topographic Survey Plans 
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INSET E - SWEPT PATHS CIRCULATION MOVEMENT BETWEEN DC02
AND DC03 - 19m ARTICULATED VEHICLE
SCALE 1:200

INSET H - SWEPT PATHS CIRCULATION MOVEMENT BETWEEN DC02 AND DC01 - 19m ARTICULATED VEHICLE
SCALE 1:200

INSET G - SWEPT PATHS CIRCULATION MOVEMENT BETWEEN DC02 AND DC01 - 19m ARTICULATED VEHICLE
SCALE 1:200

INSET F - SWEPT PATHS CIRCULATION MOVEMENT DC03 - 19m ARTICULATED VEHICLE
SCALE 1:200

INSET J - DC01 LOADING DOCK  REVERSE ENTRY- ENTRY FROM WEST - 19m ARTICULATED VEHICLE
SCALE 1:200

INSET K - DC01 LOADING DOCK  REVERSE ENTRY- ENTRY FROM EAST- 19m ARTICULATED VEHICLE
SCALE 1:200

DC03

DC02

DC03

DC01

DC01

DC01

0.5m VEHICLE SWEPT PATH
CLEARANCE ENVELOPE

VEHICLE BODY SWEPT PATH
ENVELOPE - REVERSE MOVEMENT

VEHICLE BODY SWEPT PATH
ENVELOPE - FORWARD MOVEMENT

0.5m VEHICLE SWEPT PATH
CLEARANCE ENVELOPE

2.5
0

1.40 1.40 1.40

19.00

1.605.40

0.40
9.50

2.90
1.30

13.70
8.20

AV - ARTICULATED  VEHICLE (AV 19.0m).
NTS

1.50

8.10 4.70

Metres
Overall Length 19.000m
Overall Width 2.500m
Overall Body Height 4.301m
Min Body Ground Clearance 0.418
Track Width 2.500m
Lock-to-lock time 6.00s
Kerb to Kerb Turning Radius 12.500m

Metres
Overall Length 12.500m
Overall Width 2.500m
Overall Body Height 4.300m
Min Body Ground Clearance 0.417m
Track Width 2.500m
Lock-to-lock time 6.00s
Kerb to Kerb Turning Radius 12.500m

vehicle:TRUCK12.5Mgroup:JOHNspeed:6:kphpathUnits:meterstime:2004-08-31-14-02-50display:1,1,1,1,1,1,1,0,1,0,0,0,0color:0,0,0,0,0,2,3,7,4,7,0,7,7style:0,0,0,0,0,0,0,2,0,0,2,0,0fill:0,0clearance:0.000,3.000,3.000spacing:0,2.500level:20,aircraft:N

6.63.5

2.
5

12.5

2.45.91.42.8

HRV - HEAVY RIGID VEHICLE (HRV 12.5m)

LEGEND

ISO A0

MECHANICAL/ ELECTRICAL ENGINEER: HYDRAULIC/ FIRE ENGINEER:

CIVIL ENGINEER: STRUCTURAL ENGINEER:

ARCHITECT: LANDSCAPE:

DRAWING:

TITLE:

PROJECT:

PAPER SIZE:

PRINT IN COLOUR

SCALE:

LCI CONSULTANTS
02 9157 0570
LEVEL 5, 73 MILLER STREET,
NORTH SYDNEY NSW 2060

ACOR CONSULTANTS PTY LTD
02 9438 5098
SUITE 2, LEVEL 1, 33 HERBERT STREET,
ST LEONARDS NSW 2065

VAN DER MEER CONSULTING
02 94360433
LEVEL 6, 39 CHANDOS ST,
ST LEONARDS NSW 2065

GREENBOX ARCHITECTURE PTY LTD
02 8069 8939
LEVEL 22, 68 PITT STREET,
SYDNEY NSW 2000

LCI CONSULTANTS
02 9157 0570
LEVEL 5, 73 MILLER STREET,
NORTH SYDNEY NSW 2060

GEOSCAPES
02 9411 1485
SUITE 3.03, 8 HELP STREET,
CHATSWOOD, NSW 2067

GLENDENNING ROAD DATA CENTRE

AGILE NO: REV:

REV DATE DESCRIPTION DRN ENG    CHK    APP

3.5mm MULTILINE TEXT

GRDC86-ACR-00-XX-DR-SSDA-

CIVIL SERVICES

A

VEHICLE SWEPT PATHS PLAN - SHEET 2
 

1:200  

A SSDA ISSUE20NOV2024 DW
P1 DRAFT SSDA ISSUE13NOV2024 DW JF

C-2702

MB
MB

MB
MBJF



B3

B3

Single Articulated (19 m)

Single Articulated (19 m)

Single Articulated (19 m)

B3

B3

Single Articulated (19 m)

Single Articulated (19 m)

Single Articulated (19 m)

Single Articulated (19 m)

Single Articulated (19 m)

Single Articulated
 (19 m)

B3

B3

Single 
Articula

ted (19
 m)

Single Articulated (19 m)

Single 
Articula

ted (19
 m)

Single 
Articula

ted (19
 m)

Single Articulated (19 m)

Single Articulated (19 m)

B3

B3

Single Articulated (19 m)

Single 
Articula

ted (19
 m)

Single Articulated (19 m)
Single Articulated (19 m)

Single 
Articula

ted (19
 m)

Single Articulated (19 m)

C-0000

20 8 20 metres4 12 16
SCALE 1:200 @ A0

INSET L - SWEPT PATHS CIRCULATION MOVEMENT BETWEEN DC02 AND DC01 - 19m ARTICULATED VEHICLE
SCALE 1:200

INSET M - SWEPT PATHS CIRCULATION MOVEMENT BETWEEN DC02 AND DC01 - 19m ARTICULATED VEHICLE
SCALE 1:200

INSET N - SWEPT PATHS CIRCULATION MOVEMENT BETWEEN DC02 AND DC03 - 19m ARTICULATED VEHICLE
SCALE 1:200

INSET P - SWEPT PATHS CIRCULATION MOVEMENT BETWEEN DC02 AND DC03 - 19m ARTICULATED VEHICLE
SCALE 1:200
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SCALE 1:200 @ A0

INSET Q - SWEPT PATHS ENTRY AND EXIT SECONDARY GATE  - 19m ARTICULATED VEHICLE
SCALE 1:200

INSET R - SWEPT PATHS ENTRY AND EXIT SECONDARY GATE  - 19m ARTICULATED VEHICLE
SCALE 1:200
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SCALE 1:200 @ A0

INSET R - SWEPT PATHS EXIT EXISTING DRIVEWAY  - ENDEAVOUR ENERGY VEHICLEINSET R - SWEPT PATHS ENTRY EXISTING DRIVEWAY  - ENDEAVOUR ENERGY VEHICLE
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