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1. General 

1.1 Introduction 

Northrop Consulting Engineers Pty Ltd (Northrop) have been engaged to prepare the Civil 

Engineering design and documentation in support of a Development Application submission to 

Douglas Shire Council for the proposed Fairmont Hotels development at 71-85 Port Douglas Road, 

Port Douglas QLD 4877. 

This report covers the works shown as the Northrop Drawing Package required for the development 

of the site including: 

• Flooding Consideration/Building Levels; 

• Site Grading and Bulk Earthworks; 

• Roadworks and Pavements; and 

• Stormwater Management.  

1.2 Related Reports and Documents 

This report is to be read in conjunction with the following reports and documents: 

1. Development Application Civil Drawings prepared by Northrop: 

• 200372-DA-C01.01: Cover Sheet, Drawing List and Locality Plan 

• 200372-DA-C01.11: Civil Specification Notes 

• 200372-DA-C01.21: General Arrangement Plan 

• 200372-DA-C02.01: Concept Sediment and Erosion Management Control Plan 

• 200372-DA-C02.11: Sediment Erosion Management Control Details 

• 200372-DA-C03.01: Earthworks Cut Fill Plan 

• 200372-DA-C03.11: Earthworks Cut Fill Sections 

• 200372-DA-C04.01: Siteworks and Stormwater Management Plan Sheet 01 

• 200372-DA-C04.02: Siteworks and Stormwater Management Plan Sheet 02 

• 200372-DA-C04.03: Siteworks and Stormwater Management Plan Sheet 03 

• 200372-DA-C04.04: Siteworks and Stormwater Management Plan Sheet 04 

• 200372-DA-C04.11: Driveway Longitudinal Sections 

• 200372-DA-C05.01: Concept OSD Plan 

• 200372-DA-C05.11: Trunk Drainage Longitudinal Section 

• 200372-DA-C08.01: Concept Catchment Plan 

2. Development Application Architectural Documentation prepared by Buchan Group; 

3. Development Application Landscape Documentation prepared by Durie Design; 

4. Catchment Flooding and Storm Tide Study by BMT (ref: R.B24360.001); 

5. Douglas Shire Council’s Infrastructure Works Code; 

6. Far North Queensland Development Manual; and 

7. Queensland Urban Drainage Manual Version 4 
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1.3 The Development 

1.3.1 Existing Site 

The site is located within the town of Port Douglas in the Douglas Shire Council (Council) Local 

Government Area (LGA) approximately 2km south of the village centre.  

The proposed Fairmont Hotels and Resort Port Douglas is located at 71-85 Port Douglas Road, Port 

Douglas and is formally known as Lot 1 in SP 150468. The site is approximately 2.1 hectares, bound 

by Mirage Country Club to the west and north, the Bally Hooley Tramway and Port Douglas Road to 

the east, and Oaks Resort to the South (refer Figure 1). 

 

 

Figure 1 – Site location 
 
The existing site is elevated above the adjacent floodplain with most of the site at elevations above 

3.5 mAHD compared to floodplain levels of around 1.0 mAHD. The site generally grades to the west 

to a lagoon located within the adjacent golf course. An existing Ø600 pipe drains the external Port 

Douglas Road catchment though the site to the lagoon. The golf course is located within the Packers 

Creek floodplain, draining to the Coral Sea at Dickson Inlet located to the north of the site. 

 

Current site access is provided by an access road from Port Douglas Road. The basement of an 

abandoned building project occupies approximately one third of the existing site. 
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1.3.2 Proposed Development 

The proposed development is a multi-storey five-star resort with open space around the building 

incorporating active and passive leisure areas such as pools and a barbecue area. The building 

consists of a basement carpark, five storeys, and a rooftop leisure area. 

Site access is proposed via two access roads from Port Douglas Road, one to access the reception 

and basement carpark, and the other to access the proposed loading dock. The existing access from 

Port Douglas Road is not utilised by the development and is to be removed. 

A perspective view of the proposed development is shown in Figure 2. 

 

Figure 2 – Perspective of proposed development 
Source: Buchan Group 

Refer to the architectural drawings prepared by Buchan Group in support of the Development 

Application for full details of the development. 
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2. Flooding and Building Levels 

2.1 Flooding 

A catchment flooding and storm tide study was undertaken by BMT (ref: R.B24360.001) to establish 

the 1% Annual Exceedance Probability (AEP) Defined Flood Level (DFL) for the development site. 

From this study the 1% AEP DFL estimates are: 

• 2.70 mAHD for the 2100 storm tide combination; 

• 2.46 mAHD for the 2070 storm tide combination; and 

• 2.45 mAHD for the local flooding event. 

 

The flood extents for the 1% AEP regional (2100 storm tide combination) and local flooding events 

determined by BMT are presented in Figures 3 and 4. 

 

Figure 3 – 1% AEP regional (2100 storm tide combination) flood extents 
Source: BMT 
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Figure 4 – 1% AEP local flood extents 
Source: BMT 

2.2 Building Immunity Requirements 

In accordance with Council’s Flood and Storm Tide Overlay Code, the proposed floor level must 

provide immunity to the 1% AEP DFL plus 300mm freeboard. The adopted lower ground finished floor 

level of 3.01 mAHD provides 301mm freeboard to the 2100 storm tide combination. 
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3. Site Grading and Bulk Earthworks 

3.1 Site Grading 

The adopted lower ground floor level of 3.01 mAHD sits approximately 1-1.5m lower than the 

adjoining property to the south and generally 1-2m lower than the adjoining property to the north. 

Retaining walls, to be designed during the detailed design stage, are proposed along the boundary 

line to account for the level difference. During the detailed design phase, it is proposed to further 

investigate how the height of retaining walls may be reduced through landscaping treatments between 

the building and boundaries. 

Grading of the site generally directs runoff away from the building towards the stormwater network 

proposed along the northern and southern boundaries (refer Section 5). Refer civil engineering 

drawings C04.01-C04.04 for details of concept site grading. 

3.2 Bulk Earthworks 

With the lowering over most of the site and the excavation of the proposed basement there is an 

excess of material to be exported from site. Preliminary earthworks volumes are as follows: 

• Total Cut: 51,260 m3 

• Total Fill: 3,445 m3 

• Excess material (export): 47,815 m3 

The above indicative volumes are based on the following assumptions: 

• Existing surface stripped 150mm over whole site; and 

• Finished surface (including basement) set 300mm below finished surface level over whole site. 

 

Indicative areas of cut (red) and fill (green) are shown in Figure 5. Refer civil engineering drawings 

C03.01 and C03.11 for additional information. 
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Figure 5 – Indicative areas of cut (red) and fill (green) 

 

A more detailed assessment of the required earthworks volumes will be undertaken during the 

detailed design phase. 
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4. Roadworks 

Two new property accesses are proposed from Port Douglas Road into the development. The 

concept design of the new accesses is presented on the civil engineering drawings, with additional 

design to be undertaken in accordance with Department of Transport and Main Roads (TMR) 

requirements during the detailed design phase. 

The proposed roadworks generally consists of: 

• Provision of northbound left-in slip lane to the main site entry with shared bicycle lane; 

• Provision of southbound right turn lane into the main site entry; 

• Road widening to the western and eastern shoulders to facilitate the additional turn lanes; 

• Construction of two new property access roads;  

• Removal of the existing disused property access; and 

• Adjustment works to the existing shared path, tramway and table drain west of Port Douglas 

Road as required. 

Refer civil engineering drawings C04.02 and C04.04 for additional details of the proposed property 

accesses and road widening. 

4.1 Pavements 

Road pavement design will be undertaken during the detailed design phase in accordance with 

normal engineering practice and TMR requirements where applicable. 

4.2 Parking 

All onsite parking is located within the basement carpark and is outside the scope of the civil 

engineering works. 
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5. Stormwater Management 

5.1 Existing Drainage 

The site falls generally from east to west towards the golf course located to the rear of the 

development. A lagoon located within the golf course site immediately west of the property boundary 

is the receiving waters for the existing runoff and the proposed point of discharge for the 

development. 

An external catchment of approximately 1.72 hectares to the east of the site drains to an existing 

headwall in the road reserve near the south eastern corner of the site. A Ø600 pipe conveys the 

runoff from the external catchment through the site to the golf course. 

The existing drainage regime is illustrated in Figure 6. 

 

Figure 6 – Existing drainage regime 
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Under existing conditions runoff from the subject site is predominantly sheets flow crossing directly 

into the lagoon over the western boundary. The current site configuration is 25% impervious, resulting 

in the estimated peak site discharges to the golf course shown in Table 1. These figures include 

runoff generated from the upstream Port Douglas Road catchment. 

Table 1 – Pre-developed site discharge 

Event Peak Site Discharge (L/s) 

10% AEP 860 

1% AEP 1350 

 

5.2 Proposed Drainage  

The vertical and horizontal alignment of the existing Ø600 pipe running along the southern boundary 

is not compatible with the proposed site layout and levels. Furthermore, the pipe does not have 

capacity to convey 1% AEP flows to the lagoon. Under existing conditions, flows in excess of the 

Ø600 pipe’s capacity pond south along Port Douglas Road before making their way west to the golf 

course. It is proposed to provide capacity for the 1% AEP flows from Port Douglas Road in the piped 

drainage through the site to minimise the impacts of overland flow on this and adjoining 

developments. 

To convey external flows through the site to the golf course it is proposed to provide the following: 

• Local regrading of the table drain to a low point adjacent to the property boundary; 

• An 1800x900 grated inlet pit (subject to confirmation at detailed design stage) located in the 

low point of the table drain to capture 1% AEP flows; 

• A 1200x600 reinforced concrete box culvert (RCBC) along the southern boundary of the site to 

convey 1% AEP flows to the lagoon. 

There is no reasonable legal point of discharge for the development as the site drains to the west and 

the runoff from Port Douglas Road passes through the site. As the golf course lagoon is the logical 

point of discharge for the development, owner’s consent has been sought and obtained to discharge 

to this location.  

To gain owner’s consent it was required to demonstrate that the post-development discharge from the 

site does not meaningfully exceed pre-developed conditions. To achieve this, two on-site detention 

systems are proposed: one in the north-western corner of the site, and another in the south-eastern 

corner of the site. Each tank consists of a concrete tank below the lower ground level. Refer drawing 

C05.01 for the concept OSD arrangement. 

The site catchments is split between the two OSDs with approximately 50% of the roof area assumed 

to be directly connected to each OSD. These assumptions are to be confirmed at the detailed design 

stage. Discharge for the north-western OSD is directly to the golf course lagoon (within the 

development boundary) and the south-eastern OSD connects to the trunk RCBC which also 

discharges to the golf course lagoon. 

The indicative catchment plan is shown in Figure 7 – refer drawing C08.01 for more details. 
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Figure 7 – Indicative catchment plan 

The points of discharge to the golf course lagoon are generally matched to existing conditions, with 

connections at the north-western and south-western corners of the site. 

The performance of the on-site detention systems has been assessed for the 10% AEP minor event 

(recommended design AEP for commercial development in QUDM) and 1% AEP major event as 

summarised in Table 2. 

Table 2 – Pre- and Post-Development Site Discharge 

Event 
Pre-Development Peak Site 

Discharge (m3/s) 

Post-Development Peak 

Site Discharge (m3/s) 
% Increase 

10% AEP 0.86 0.83 Nil 

1% AEP 1.35 1.44 7% 

 

Energy dissipators consisting of dumped rock scour protection are proposed to sit wholly within the 

subject site to prevent adverse impacts on the receiving waters from the increased runoff. 

5.2.1 Drainage Design 

Preliminary drainage design has been undertaken in DRAINS software using ILSAX hydrology with 

ARR 2019 rainfall and procedures to size the RCBC and the inlet pit conveying external flows through 

the site, and to provide preliminary sizing of on-site detention. At the detailed design stage, the same 

methodology is proposed to design all internal site drainage and optimize the on-site detention. 
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The piped site drainage is proposed to be designed for the major (1% AEP) storm event due to limited 

space around the building to accommodate overland flow. In each case, the secondary flow paths are 

generally designed to carry excess flow overland to the outlets at the northwestern and southwestern 

corners of the site. Due to the limited fall from east to west, the overland flow paths have been 

designed as a series of sags and crests, with crest levels set sufficiently below the lower ground FFL 

to avoid inundation. It is anticipated that the site grading will be further optimized during the detailed 

design phase. 

The design methodology for overland is summarised in Figure 8. 

 

Figure 8 – Overland flow concept 

The trunk drainage along the southern boundary of the site has been designed to convey the 1% AEP 

flow below ground. As with site runoff, there is insufficient space external to the building to 

accommodate significant overland flows. It is noted that a piped system for the major design event 

without a secondary overland flow path is undesirable, however if the inlet in Port Douglas Road 

becomes blocked the inlet will spill to the south within the road reserve and not into the subject site. 

Not only is this consistent with the pre-developed flow characteristics, the proposed drainage system 

provides additional capacity over the existing Ø600 pipe. In accordance with QUDM the proposed 

inlet structure has been design with a blockage factor of 50%. If significant blockage of the inlet 



  

 

SY200372-CR01: Fairmont Hotels and Resort Port Douglas 
Civil Engineering Report: Civil Engineering Report | Rev 3 | 23.02.21 Page 15 of 17 

 

structure is a concern provision of an oversized inlet can be considered during the detailed design 

stage. 

5.2.1.1 Drainage Easements 

A three-metre-wide drainage easement is proposed over the trunk drainage along the southern 

boundary of the site which conveys runoff from the upstream Port Douglas Road catchment through 

the site. It is noted that the existing Ø600 pipe performing the same purpose does not appear to have 

an easement registered over it. 

5.2.1.2 Flood Storage 

Approximately 487 m3 of storage below the 1% AEP flood level (RL 2.7m) is contained within the site 

under pre-developed conditions. During detailed design, it is proposed to design the pool area located 

in the south western corner below the regional flood level to provide compensatory flood storage 

commensurate with the existing conditions. 

The area to be considered for compensatory flood storage is illustrated in Figure 9. 

 

Figure 9 – Approximate zone of for compensatory flood storage subject to detailed design 
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5.2.1.3 Severe Impact Assessment 

For blockage in excess of 50% in the major event, or events exceeding the major event, there is 

limited risk to the development. As outlined above flows bypassing the inlet structure in Port Douglas 

Road do not enter the site, instead ponding south within the table drain and draining west through the 

adjoining site.  

During detailed design the civil and landscaping designs will be optimized to minimise the impacts 

from site runoff in the event of blockages. It is anticipated that minor flooding of the lower ground floor 

may occur in such events. Also during detailed design the OSD designs will be finalised to ensure 

that, in the event of blockage, the tank are able to spill outside of and away from the proposed 

building. 

5.2.1.4 Detailed Design 

As with the preliminary design for development application, all detailed design of site and trunk 

drainage will be undertaken in accordance with the Far North Queensland Regional Development 

Manual, the Queensland Urban Drainage Manual, and Council’s requirements. 
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6. Conclusion 

The proposed development at 71-85 Port Douglas Road, Port Douglas consists of a multi-storey 

resort building with surrounding open space. The floor level for the lower ground floor has been set to 

3.01 mAHD, providing 301mm freeboard to the 1% AEP 2100 storm tide combination. 

The adopted floor level sits in the order of 1-2m below the adjoining properties to the north and south, 

with retaining walls proposed to facilitate the level difference. The walls will be designed at the 

detailed design stage with landscaping solutions to be investigated to reduce the height and extent of 

walls as much as possible. Bulk excavation of the site will require around 50,000 m3 of soil to be 

exported from the site, to be confirmed at the detailed design stage. 

Two new property accesses are proposed from Port Douglas Road, with the existing access to be 

removed. Widening of Port Douglas Road is required to provide left- and right-turn lanes into the main 

site access. 

A 1200x600 RCBC is proposed to replace the existing Ø600 pipe along the southern boundary of the 

site to convey 1% AEP flows from Port Douglas Road to the golf course lagoon, with a 3m wide 

easement to be registered over the culvert. Internal site drainage is proposed to connect to the 

culvert, up to the capacity of the system, with the remaining site area connecting to a second outlet 

located in the north eastern corner. Two on-site detention systems are proposed in the north-western 

and south-eastern corners of the site to ensure that the peak flows leaving the site do not 

meaningfully exceed pre-developed conditions. This has been provided to obtain owner’s consent to 

discharge into the adjoining lagoon and provides compensatory storage for regional flood events. 

The impacts of severe rainfall events are minimal given that the runoff arriving at the Port Douglas 

Road inlet structure do not overflow through the site in the event of blockage or exceedance of 

capacity. This is consistent with the existing flow regime. 

Design of the internal drainage system will be undertaken at the detailed design stage using ILSAX 

hydrology and ARR 2019 rainfall and procedures in the DRAINS software. The design will be 

undertaken in accordance with the Far North Queensland Regional Development Manual, the 

Queensland Urban Drainage Manual, and Council’s requirements. 

In summary, this report and the accompanying civil engineering drawings determine that: 

• Access to the site is available via two new property accesses constructed from Port Douglas 

Road; 

• The required flood immunity is provided to the lower ground floor through the provision of 

301mm freeboard to the 1% AEP flood level (2100 storm tide combinate); and 

• A drainage regime has been identified and can be further designed at the detailed design 

stage to meet the relevant requirements. 

We trust the information provided is sufficient to support the development application. If you have any 

queries, please feel free to contact the undersigned to discuss. 

 

Yours faithfully, 

 

 

 

Andrew Rivett 

Civil Engineer (BE Civil, Hons1) 

Northrop Consulting Engineers Pty Ltd 
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