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1 INTRODUCTION 

ADG Engineers (Aust.) Pty Ltd was engaged by DCOH Pty Ltd to prepare an Engineering Services Report to 

support the Development Application for the proposed Darwin Civic Centre located on Harry Chan Avenue, 

Darwin. The proposed development is for a 21-story building featuring City of Darwin (CoD) Council offices, 

Council chambers, public library, four (4) levels of above ground carparking and office spaces. The building falls 

within the Civic Park precinct and seeks to integrate with the Darwin Civic and State Square Master Plan. Refer 

to Figure 1 for the proposed development site.  

  

Figure 1 - Development Site  

1.1 Property Details  

The details of the property for the proposed development are provided in Table 1. 

Table 1 - Property Details 

  

Title Lot 3981, Town of Darwin 

Street Address 17 Harry Chan Avenue, Darwin City, NT 

Site Area  1.995 ha 

Development Site Area 0.486 ha 

 

Property Boundary 

N

Development Site 
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2 EXISTING SITE 

The property consists of an existing two storey building, carparking facilities and public open space. The 

property can be access from Harry Chan Avenue or Smith Street. The proposed new building is to be located 

on the existing carpark in the eastern corner of the site. The existing carpark will be demolished as part of the 

works. Further works are proposed to the remainder of the lot as part of the Masterplan however this will be 

covered in a separate development application.  

Vehicle access to the site is gained from two (2) existing crossovers on Harry Chan Avenue.  

The site is bound by: 

 Harry Chan Avenue to the north and west 

 Cavenagh Street to the west; 

 Harry Chan Avenue/Esplanade to the east; 

 Smith Street to the south 

The existing site condition is shown in Figure 1.   
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3 ACID SULPHATE SOILS  

Acid sulphate soils are soils which contain iron sulphides and are generally found in low-lying, coastal areas 

below 20m AHD. A review of the Northern Territory Government’s Natural Resources Maps (NR Maps) Acid 

Sulphate Soils Risk map overlay has indicated that the property is outside of an area that possesses a probability 

of acid sulphate soil occurrence. The NR maps overlay is shown in Figure 2 with the property identified.  

 

Figure 2 - Acid Sulphate Soils 

Property 
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4 STORM SURGE  

A review of NTG Storm Surge map dated September 2020 has identified that the property is not impacted from 

flooding during either a primary (1% AEP), secondary (0.1% AEP) or extreme (0.01% AEP) storm surge scenario. 

Refer to Figure 3 for the storm surge map and the property shown.  

 

Figure 3 - NTG Storm Surge 

Property  
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5 BULK EARTHWORKS 

A conceptual site grading and civil works plan has been developed for the Darwin Civic Centre and shall be 

refined during the detailed design of the stage. The earthworks strategy for the development was to follow the 

natural contours of the land and minimising the volume of cut and fill on site. The conceptual earthworks design 

has been developed in accordance with the NT Subdivision Guidelines. The design ensures all external 

pavement areas fall away from the building and overland flow is conveyed to the adjacent road reserve.  

A concept grading plan has been developed to nominate floor levels and proposed grading across the site for 

the proposed development. A single external retaining wall has been proposed along the southern boundary 

of the site at a maximum height of 1m high. The design of the retaining wall shall be completed by a qualified 

structural engineer. The details of the proposed retaining wall shall be completed during the detailed design 

phase. It is noted that during the detailed design it is intended that this retaining wall will be minimised and 

coordinated with the landscape architect and may change to a landscaped batter or terrace. Refer to Appendix 

B for the conceptual civil works plan.   
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6 ROADWORKS & ACCESS 

6.1 Existing Infrastructure 

The subject site is adjacent to the following roads: 

 Harry Chan Avenue – Local road with two (2) lanes of traffic in opposite directions. The street 

intersects with Cavenagh Street to the north-west of the development site and the Esplanade to 

the south-west. The road has two-way crossfall with a kerb and gutter drainage system and full 

width footpath on both sides of the road. 

 Smith Street – Local road with two (2) lanes of traffic in opposite directions. The street intersects 

with Bennett Street and the Esplande to the south of the development site. The road has two-way 

crossfall with a kerb and gutter drainage system and full width footpath on both sides of the road. 

 Cavenagh Street – Collector road with two (2) lanes of traffic in opposite directions. The street 

intersects with Harry Chan Avenue to the north-west of the development site. The road has two-

way crossfall with a kerb and gutter drainage system and full width footpath on both sides of the 

road. 

 Esplanade – Local road with two (2) lanes of traffic in opposite directions. The street intersects with 

Harry Chan Avenue to the south-west of the development site. The road has two-way crossfall with 

a kerb and gutter drainage system and full width footpath on both sides of the road. 

The existing carpark in the area of the proposed development is currently accessed via two (2) crossovers to 

Harry Chan Avenue. Once crossover in the norther corner of the carpark and the other in the southern end o 

the carpark. 

6.2 Proposed Infrastructure 

As part of the new development, the existing crossovers for the carpark will be demolished and replaced with 

two (2) new crossovers to suit the proposed development. The location of the new crossovers is generally in the 

same location as the existing crossovers. The design of the crossovers shall be completed during the detailed 

design phase in coordination with the traffic engineer to ensure the crossovers are suitable for the proposed 

vehicles and their turning movements. The crossovers will generally be in accordance with the Northern Territory 

Subdivision Development Guidelines standard drawing SS1006. Refer to the architectural drawings in Appendix 

A and the preliminary civil document in Appendix B for further information regarding the new proposed 

crossovers. 

There are no works or alterations proposed to the existing Council roads surrounding the development.  
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7 STORMWATER INFRASTRUCTURE AND ASSESSMENT 

7.1 Existing Infrastructure 

The Utility Mapping survey and the City of Darwin’s (CoD) online stormwater mapping have identified the 

following infrastructure in the vicinity of the development:  

 DN150 RCP main to the south-west of the development site. The main collects stormwater from 

the existing City of Darwin building. The main travels south-north before discharging into an 

existing manhole to the west of the development site.  

 DN375 RCP main to the west of the development site. The main collects stormwater from the 

existing City of Darwin building. The main travels south-north before discharging into an existing 

manhole in the north-west of the development site. 

 DN375 RCP main to the north-west of the development site. The main collects stormwater from 

the existing City of Darwin building. The main travels west-east before discharging into a large 

manhole on the northern side of the development site. 

 DN375 RCP which traverses through the development site. The main travels from the south-west 

to the north-east of the development site. The main discharges at a large manhole on the northern 

side of the development site. 

 DN225 RCP to the north-east of the site on Harry Chan Avenue. The main travels west-east along 

Harry Chan Avenue and terminates at a large manhole on the northern side of the development 

site. 

 DN300 RCP to the north-east of the site on Harry Chan Avenue. The main collects stormwater from 

the side entry pits on the northern side of the road and discharges at the large manhole on the 

southern side of Harry Chan Avenue and on the northern side of the development site. 

 An existing stormwater main north of the development site. The details of the main are unknown 

and its flow direction are to be confirmed.  

 DN300 RCP to the east of the development site. The main collects stormwater from the existing 

road network side entry pits and discharges to the downstream side entry pit on the northern side 

of the road.  

For further information, refer to the site survey and utilities mapping in Appendix D and City of Darwin’s online 

stormwater utilities map in Appendix E. 

7.2 Lawful Point of Discharge (LPD) 

7.2.1 Existing LPD 

Stormwater from the existing development site is currently collected in the internal pit and pipe infrastructure 

before being discharged into the Council stormwater network on Harry Chan Avenue which ultimately 

discharges to Darwin Harbour.  Refer to the City of Darwin’s online stormwater utilities map in Appendix E for 

further information.  
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7.2.2 Proposed LPD 

It is proposed to maintain the existing flow regime and LPD for the site, being the Council stormwater network 
on Harry Chan Avenue. The proposed drainage connections are shown in the civil concept plan in Appendix B.  

7.3 Stormwater Quantity Objective 

The aim of the stormwater quantity assessment is to ensure that the development shall impose no adverse 

effects on downstream properties or receiving water bodies and that the conveyance of flows will be in a safe 

manner with minimal risk of human endangerment as well as the following objectives: 

 Address the need for stormwater quantity control measures. 

 Ensure there is no increase in peak discharges from the subject site for events up to and including 

the 1% AEP event. 

It is essential that there are no increases in volume and flow rate of stormwater runoff, and that any increases 

are mitigated such that post-developed peak flows do not exceed those for the pre-developed case.  

7.4 Peak Flow Estimation 

7.4.1 Design Storm Events 

Based on recommendations within the Northern Territory Subdivision Development Guidelines and AS3500.3, 

the major and minor storm events were selected as follows: 

 Minor Event: 10% AEP 

• Surface drainage infrastructure sized for a 10% AEP storm through to point of discharge. 

 Major Event: 1% AEP 

• Surface drainage overflows in events up to and including the 1% AEP storm will not present a 

hazard to people or cause significant damage to property. 

7.4.2 Rational Method for Peak Flow Rate 

The peak flow rate for the site has been obtained using the Rational Method (Equation 1) in accordance the 

Queensland Urban Drainage Manual (QUDM). It is noted that QUDM, as the name implies, is a Queensland 

guideline, however, is considered by the industry as a national guideline for the estimation and control for 

stormwater runoff. Summaries of the hydrology calculations can be seen in Sections 7.4.3 and 7.4.4 for the pre- 

and post-development scenarios respectively. 

   Q = (2.78 x10-3) Cy Iy A Equation 1 

Q = Peak flow rate (m3/s) for average recurrence interval 

Cy = Co-efficient of runoff for ARI of y years (dimensionless) 

A = Catchment area (ha) 

Iy = Average rainfall intensity (mm/hr) for a design duration of t hours and an ARI of y years 



 

ABN 63 131 876 143 CERTIFIED | QUALITY ASSURANCE ISO 9001:2015 | WORK HEALTH SAFETY ISO 45001:2018 | 
ENVIRONMENTAL MANAGEMENT ISO 14001:2015 

7.4.3 Pre-Development Hydrology 

The hydrology of the pre-development catchment has been assessed using the Rational Method. The 

development site has been assessed as a single catchment. The existing development site comprises of an 

existing carpark, external pavement and landscaped areas.  

The percentage impervious for the existing development was measured using aerial imagery for the site. The 

Coefficient of discharge (CY) value for the catchment was derived from QUDM 2017 Table 4.5.3 and Table 4.5.4. 

Fy frequency factors were applied to determine runoff coefficients for various average recurrence interval (ARI) 

storm events in accordance with QUDM 2017 Table 4.5.2. QUDM 2017 Section 4.6 was applied to determine 

the minimum time of concentration to be 5 minutes. Rational Method calculations were performed, the results 

of which can be seen in Table 2. 

Table 2 - Pre-development Catchment Details 

Catchment 
Area 
(ha) 

% Impervious C10 C100 
Time of 

Concentration (tc) 
Q10 (m3/s) Q100 (m3/s) 

Development 

Site 
0.486 68% 0.84 1.00 5 0.242 0.369 

7.4.4 Post-Development Hydrology 

As part of the post development scenario, the site shall consist of a new building, landscaping and external 

paved areas. Similarly, the site has been assessed as a single catchment for the development site.  

The same process as the pre-development hydrology was applied to determine the coefficient of discharge, 

frequency factor, coefficients of runoff and minimum time of concentration to be 5 minutes. Rational Method 

calculations were performed, the results of which can be seen in Table 3. 

Table 3 - Post-development Catchment Details  

Catchment Area (ha) % Impervious C10 C100 
Time of 

Concentration (tc) 
Q10 (m3/s) 

Q100 
(m3/s) 

Development 

Site 
0.486 90% 0.88 1.00 5 0.253 0.369 

7.5 Detention Analysis 

Comparison of the estimated peak flows for the pre and post developed site for the proposed development 

site identifies an increase of 0.009m3/s in the minor event (10% AEP) peak discharge and no change for the 

major event (1% AEP) peak discharge. The changes in the pre and post development flows are considered 

negligible and therefore no stormwater detention is proposed.  

7.6 Stormwater Quality  

As part of the development a stormwater quality treatment device will be provided at each outlet into Council’s 

stormwater network in accordance with Section 7.10 of the NT Subdivision Development Guidelines. The details 

of the stormwater quality treatment device will be confirmed as part of the detailed design.  
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7.7 External Catchments 

There are two (2) external catchments which fall towards the development site. Both catchments are to the west, 

north-west of the development site and discharge sheets flows towards the site. The catchments are the existing 

church allotment and civic park. As part of the proposed development, the flows from these upstream 

catchments will be captured and collected within the development site and discharged to the site’s LPD. The 

details of this drainage arrangement shall be determined during the detailed design phase of the project. The 

site will be graded to ensure the upstream catchments do not convey water towards the entrances of the 

proposed building.  
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8 SEWER & WATER DEMANDS 

The number of equivalent persons (EP) was used to calculate high level demand rates of the proposed water 
and sewerage reticulation. The proposed EP for the development was calculated based on the proposed 
architectural layout and applying EP rates as outlined in the PWC NT Supplements to WSAA Codes (2002) to 
the Net Lettable Area Yield and occupancy based upon NCC assessments of 1person / 10m2 for offices and 
15400 m2 NLA for the development. Table 4 provides a summary of the EP calculations for the proposed 
development. 

Table 4 - Proposed EP 

Lot  Quantity Unit EP multiplier Total EP 

Business Office  1540 EP / employee 0.2 308 

Total EP 308 
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9 WATER  

9.1 Existing Infrastructure 

The Utility Mapping survey, PWC’s ArcGIS online mapping service and BYDA information have indicated that 

there is existing potable water infrastructure located within close proximity to the subject site, including: 

 A DN150 CICL water distribution main located on the southern side of Harry Chan Avenue to the 

north and east of the development site. The existing main contains several valves and hydrants in 

various locations. 

 A DN225 CICL water distribution main located on the northern side of Harry Chan Avenue to the 

north and east of the development site. The existing main contains several valves and hydrants in 

various locations and numerous property connections to the properties on the northern side of 

Harry Chan Avenue.  

 A DN100 existing property connection located to the north of the site off the existing DN150 DICL 

main on Harry Chan Avenue.  

For further information, refer to the site survey and utilities mapping in Appendix D. 

9.2 Point of Connection 

A new common water meter assembly is proposed, located adjacent the car park entry ramp point to the new 

development. The assembly will comprise a DN150 firefighting service and appropriately sized domestic 

metering service. Any sub metering will be achieved internally within the development. 

Power Water will not permit a same size connection to a water main and so the new connection will be derived 

from the DN225 distribution main to the North of Harry Chan Avenue.  

The hydraulic consultant will determine the extent of the upgrade and connection works that will be required 

for the proposed development during detailed design stage. 

Refer sketch plan “GROUND LEVEL SITE PLAN - PROPOSED INFRASTRUCTURE SERVICES” included in 

Appendix C of this report for further context 
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10 SEWER 

10.1 Existing Infrastructure 

The Utility Mapping survey, PWC’s ArcGIS online mapping service and BYDA information have indicated that 

there is existing sewer infrastructure located within close proximity to the subject site, including: 

 A DN150 PVC gravity main located to the west of the development site on Harry Chan Avenue.  

 A DN150 GEW gravity main located to the west of the development site on Harry Chan Avenue. 

 A DN150 GEW gravity main located on the southern side of Harry Chan Avenue to the north of the 

development site  

 A DN150 PVC gravity main located on the southern side of Harry Chan Avenue to the north of the 

development site. This main discharge into an existing DN300 PVC trunk main.  

 A DN300 VC main trunk sewer located on Harry Chan Avenue to the north of the development site. 

The main travels north along the Harry Chan Avenue/Esplanade prior to connection into the DN450 

GRP main on Frances Bay Drive.  

 An existing DN150 property connection located to the west of the site off the existing DN150 PVC 

gravity main on Harry Chan Avenue. The connection discharges directly into access chamber 1/11 

F/1.  

 An existing sewer main on the western boundary of the Development site. The details of this main 

are unknown.  

For further information, refer to the site survey and utilities mapping in Appendix D.  

10.2 Point of Connection 

As the development EP exceeds 80, the gravity sewer connection from the development to the authority main 

will be through a sewer chamber. The proposed point of connection will be the south of the building to the 

DN300 trunk sewer to the East of Harry Chan Avenue.  

Being a main trunk sewer connection, a gas trap will also be required adjacent the new sewer chamber.  

The hydraulic consultant will determine the extent of the upgrade and connection works that will be required 

for the proposed development during detailed design stage. 

Refer sketch plan “GROUND LEVEL SITE PLAN - PROPOSED INFRASTRUCTURE SERVICES” included in 

Appendix C of this report for further context.
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11 ELECTRICAL 

The Utility Mapping survey, PWC’s ArcGIS online mapping service and BYDA information have indicated the 

following electrical infrastructure located within close proximity to the subject site, including: 

 A series of underground High Voltage (HV) cables with a nominal 11kV voltage located to the 

northern, western and eastern side of the Development site on the northern side of Harry Chan 

Avenue.   

 A Ring Main Unit (RMU) located to the north-west of the Development site on the southern side 

of Harry Chan Avenue.  

 A Distribution Transformer located to the north-west of the Development site on the southern 

side of Harry Chan Avenue. 

 A Distribution Substation located to the north-west of the Development site on the southern side 

of Harry Chan Avenue. 

 Two (2) underground Low Voltage (LV) service connections with a nominal 240V voltage located 

internally to the site. One connection services the existing Darwin City Council building and one 

services the adjacent Lot 4.  

 One Low Voltage (LV) metered points with a nominal 240V voltage located internally to the site 

which services the existing Darwin Council building.  

For further information, refer to the site survey and utilities mapping in Appendix D.  

An electrical consultant will determine the extent of the upgrading and connection works that will be required 

to facilitate the required electrical reticulation for the proposed development at detailed design stage. 

11.1 Point of Connection 

A new Power Water Standard Indoor Substation, 2 transformer arrangement will be provided at ground level 

to the Northwest of the development, with external access and hardstand available immediately externally. 

A new easement (alignment TBA) will run to the allotment boundary.  

The electrical consultant will determine the extent of the upgrade and connection works that will be required 

for the proposed development during detailed design stage. 

Refer sketch plan “GROUND LEVEL SITE PLAN - PROPOSED INFRASTRUCTURE SERVICES” included in 

Appendix C of this report for further context 
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12 COMMUNICATIONS  

The Utility Mapping survey and BYDA information have indicated the following telecommunications 

infrastructure located within close proximity to the subject site, including: 

 Existing 2 x 100mm AC communications conduits containing optic fibre to the north and east of 

the Development site along Harry Chan Avenue. BYDA has identified this as being Telstra 

infrastructure  

 Existing 2 x 80mm AC communications conduit containing existing optic fibre connection to the 

site to service the existing Darwin City Council building.  

 Existing communications pits and chambers for optic fibre infrastructure to the north-east of the 

Development site on the northern side of Harry Chan Avenue. The pits vary in depth between 

0.5m to 1.1m. BYDA has identified these pits as being Telstra infrastructure with the pits being 

a combination of Type 8 and Type 6 communication pits and foot access chambers of varying 

size.  

 Optus have identified there being existing communications infrastructure to the north and east 

of the development site on Harry Chan Avenue. The details of this infrastructure is unknown.  

 Telstra have identified there being a Type 6 pit the east of the development site  

 TPG Telecom have identified there being existing communications pit in vicinity of the site. The 

details of this pit is unknown.   

 Vocus have identified there being pit and conduit to the north, on the northern side of Harry 

Chan Avenue, of the development site. Additionally, a pit and conduit runs to the south of the 

existing Council Building. The details of this infrastructure is unknown. 

For further information, refer to the site survey and utilities mapping in Appendix D.  

An electrical consultant will determine the extent of the upgrading and connection works that will be required 

to facilitate the required communications infrastructure for the proposed development at detailed design 

stage. 

12.1 Point of Connection 

It is anticipated that NBN, Telstra and Vocus services will be derived from the existing infrastructure to the 

North-east of the site. 

The electrical consultant will determine the extent of the upgrade and connection works that will be required 

for the proposed development during detailed design stage. 

Refer sketch plan “GROUND LEVEL SITE PLAN - PROPOSED INFRASTRUCTURE SERVICES” included in 

Appendix C of this report for further context 
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13 CONCLUSION 

ADG Engineers have undertaken an Engineering Services Assessment for the proposed development site for 

the Darwin Civic Centre at 17 Harry Chan Avenue, Darwin City. The site can be adequately serviced by all 

essential infrastructure through the installation of new and existing infrastructure and connection to existing 

infrastructure. The works discussed within this report are subject to detailed design and authority approval. 

The design of all infrastructure shall be completed in accordance with all relevant authority 

guidelines/standards. Detailed engineering documentation shall be submitted to and approved by all 

relevant authorities prior to commencement of works onsite. 
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Appendix A 
Architectural Drawings 
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Appendix B 
Civil Concept Plan  
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Appendix C 
Service Concept Plan 
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Appendix D 
Site Survey and Utilities Mapping 
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Appendix E 
City of Darwin Stormwater Utilities Map 
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Adelaide 

Level 6, 19 Grenfell Street  

Adelaide SA 5000  

Phone: 1300 657 402 

Email: info@adgce.com 

 Brisbane  

596 Milton Road 

Toowong, QLD  4066  

Postal: PO Box 1492 Toowong 

BC QLD 4066 

Phone: 1300 657 402 

Email: info@adgce.com 

Canberra  

Level 1, 68 Northbourne Avenue 

 Canberra, ACT, 2600, Australia 

Phone: 1300 657 402 

Email: info@adgce.com 

 Darwin  

Suite G01, Manunda Place 

38 Cavenagh Street 

Darwin, NT  0800 

Phone: 1300 657 402 

Email: info@adgce.com 

Gold Coast  

Suite 201, Level 1, 1 Short Street 

Southport, QLD 4215 

Postal: PO Box 208 

Southport, QLD 4215 

Phone: 1300 657 402 

Email: info@adgce.com 

 Hobart 

Tenancy 1B, Level 1,  

199 Collins Street 

Hobart TAS 7000 

Phone: 1300 657 402 

Email: info@adgce.com 

Melbourne  

321 / 838 Collins Street 

Docklands, VIC 3008 

Phone: 1300 657 402 

Email:  info@adgce.com 

 Perth  

Suite 9, Level 2, 23 Railway Road, 

Subiaco WA 6008 

Phone: 1300 657 402 

Email: info@adgce.com 

Sunshine Coast 

Level 3, 2 Emporio Place 

Maroochydore, QLD 4558 

Postal: PO Box 5014 

Maroochydore BC, 

QLD 4558 

Phone: 1300 657 402 

Email: info@adgce.com 

 Sydney 

Suite 22.02, Level 22,  

111 Pacific Highway,  

North Sydney, NSW, 2060 

Phone: 1300 657 402 

Email: info@adgce.com 

Toowoomba  

Tenancy 8, 158 Margaret Street  

Toowoomba QLD 4350 

Phone: 1300 657 402 

  

ADG Engineers 
www.adgce.com 

http://www.adgce.com/

