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1 Introduction 

Cardno was commissioned by Port Douglas Land Developments to undertake a Flood Impact Assessment 
(FIA) of the proposed Port Douglas Estate residential development located on Lot 2 of Plan SR431 off the 
Captain Cook Highway, Craiglie, QLD. Figure 1-1 below displays the locality of the proposed development.  

Figure 1-1 Site Locality – Port Douglas Estate 

The aim of this FIA is to support a Development Application (DA) for Lot 2 on SR431 in regards to the 
reconfiguration of the lot into 32 lots plus a new road, balance lot, drainage lot and park. This DA will facilitate 
the first stage of the residential development, defined as Stage 1A and 1B, (Stage 1).  Figure 1-2 displays the 
Proposed Plan of Reconfiguration.      
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Figure 1-2 Proposed Plan of Reconfiguration 

Stage 1 is located outside of the Storm Tide, 100 Year AEP flood extent and the Floodplain Assessment 
Overlay as prescribed in Councils Flood and Storm Tide Inundation Overlay Map (ref. Sheet – FST-020). 
However, as the future development area falls within all of these overlay areas, the following document has 
been completed to demonstrate the proposed Stage 1A and 1B are in compliance with the Douglas Shire 
Planning Scheme - Flood and Storm Tide Hazard Overlay Code. 

The design allotment levels in Stage 1 of the Port Douglas Estate development will be designed to account for 
the impacts of Climate Change on the Craiglie Creek flood levels.  Due consideration will be provided in regards 
to increases in rainfall intensities and increases in tidal tail water levels.  

Access to Stage 1 is to be provided via Wabul Street across a multi-culvert bridge spanning the overland 
drainage reserve to the north.  Additional future access to Stage 1 is to be provided with a connection through 
to Andreassen Road to the south.  The site as a whole, is generally bounded by the Captain Cook Highway to 
the west, Port Pacific Estate to the north and farming land to the south.  

Existing ground levels onsite range from approximately 8.2 mAHD in the south west corner grading down to 
2.2 mAHD in the north east corner.  There is a drainage gully traversing north across the site in which a majority 
of the onsite runoff is discharged north into the drainage corridor through the Port Pacific Estate.  The site is 
currently utilised as crop farming land. 

The Wabul Street crossing requires widening of the existing drainage reserve at the crossing location to 
accommodate the proposed culvert structures and ensure the smooth transition of flow into the culverts. 
Reference Drawing Q184103-CI-1262 (Appendix D), provides an indication of the channel widening required 
and details the proposed culvert structures. 

The park area, identified in Figure 1-2 above, is to be used as flood storage to mitigate any volume lost through 
the development of Stage 1.  For the purpose of this assessment, all residential lots and roads are to be filled 
above the 1% AEP flood level and the park area at the 20% AEP flood level in accordance with the Douglas 
Shire Planning Scheme - Flood and Storm Tide Hazard Overlay Code.    
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It is noted that development has occurred within the Port Pacific Estate site to the north on Lot 120 of Plan 
SP276038 of the drainage reserve and as such, it is vital that the proposed Port Douglas Estate does not 
adversely impact on the set freeboards of the southernmost lots.  It was deemed necessary that all future 
development areas discharging into the northern drainage reserve be adequately represented within the Stage 
1A and 1B hydraulic modelling to ensure appropriate freeboard for neighbouring lots could be maintained.   
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2 Decision Notice 

2.1 Background 
On the 28th May 2019, Douglas Shire Council issued a decision notice of approval subject to conditions being 
met. These conditions are detailed below, along with responses to each item.  

2.2 Information Required 
Further Drainage Study 
13. The applicant is to update the stormwater modelling and reporting in accordance with the following

requirements:

a. Provide further information on the model input parameters for review by its external stormwater
reviewers;

b. Provide a further assessment of the check flow assessed using the rational method based on
alternative time of concentration methods and provide commentary on any variance between the
methods;

c. Undertake a sensitivity analysis for the peak flows in the model based on the upper bound assessment
from the above check (or 15% increase in peak flows whichever is the greater). Note the assessment
of peak flow rates is to enable assessment of the implications for the drain and culvert (and the flood
level relative to existing housing);

d. It is unclear how the ground levels for the existing lots have been entered into the flood model and
whether the current model set up excludes flow from entering existing lots. In order to properly
understand the proposed drain and culverts operation and impacts, cross sections of the drain profile
at regular intervals upstream and downstream from the culverts are required. The sections should
show:

i. the proposed drain profile, including the need for a finish to stabilise the drain banks,
such as rock lining;

ii. existing lot levels on the north side and proposed development levels on the south;

iii. the modelled peak flood level for the 5, 10- and 100-year AEP events, and

iv. the resulting freeboard;

e. In addition to the colour coding of the flood modelling outputs, flood levels are to be reported with
100mm contours or spot levels at maximum 50m intervals.  This requirement is only for the 1% AEP
model outputs but applies to both the existing and developed cases; and

f. The proposed culvert design concept is not supported as there is no capacity for overtopping within
the drainage corridor. The flood modelling is to be revised for a culvert concept that has a road surface
level a minimum of 250mm below the existing road level on the northern side.

Any ramping of the road levels is to occur outside the alignment of the drainage corridor. Modelling of
the blockage scenarios is to be confirmed.

Because the culvert will not be able to achieve significant overtopping capacity, the modelling and
reporting needs to clearly address blockage scenarios, sensitivity analysis and assessments of the
severe storm impact as set out in QUDM Sections 7.23, &.24 and &.25.

The updated flood model and report together with an amended culvert design must be endorsed by
the Chief Executive Officer prior to the issue of a Development Permit for Operational Works. All works
must be carried out in accordance with the approved plan prior to the lodgement of the Survey Plan
with Council for endorsement.
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Response 
Section 5 of the Flood Impact Assessment has been updated to provide further information on the hydraulic 
model input parameters.  

Alternative methods of assessing time of concentration have been assessed. Section 4.1 details the 
methodology and results of assessment.  

A climate change scenario has been assessed which accounts for a 20% increase in peak flows. This scenario 
was used as the sensitivity analysis to assess the impacts to existing houses and the proposed drain and 
culvert configuration.  

Cross sections of the proposed drain detailing relevant information have been provided and are shown in 
Appendix D, drawing no. Q184103-CI-1262. 

Contours of the peak flood levels within the 1% AEP event at 100mm intervals have been added to the output 
mapping shown in Appendices A and B for both the existing and developed cases.  

As part of the new road design no ramping occurs inside the alignment of the drainage corridor. As part of the 
flood modelling, several blockage scenarios have been modelled. On the 22nd August 2019, Council accepted 
that the proposed configuration using 900mm high box culverts was an acceptable solution based on the 
proposed 20% blockage factor subject to a final review of this flood impact assessment (Appendix F). Refer to 
Section 5.5 for further details regarding the proposed culvert configuration.  

Drainage Construction 
14. The applicant / owner must undertake the development of the land in accordance with the findings of

the updated Drainage Study.

Associated earthworks and landscaping must be completed in accordance with the approved plans
prior to the lodgement of the Survey Plan with Council for endorsement.

Response  
The earthworks design has been undertaken in accordance with the findings of this Flood Impact Assessment. 

Reserves Over Drain 

15. A Drainage Reserve containing all land below the top of the high bank and the area of additional
drainage reserve (as outlined in Condition 3 above) adjacent to the top of the bank or the limit of the
Q100 AEP event, whichever is the greater must be transferred to the Crown for Drainage Purposes.
The land (reserve) must be transferred in conjunction with registration of the Plan of Survey for any lot
release under Stage 1B. The existing drainage easement, over the part of the stormwater drain that is
to be within the new Drainage Reserve, is to be rescinded at no cost to Council.

Response  
See civil plans for proposed reserves (Appendix D). 

Southern Diversion Drain 
16. Where drainage channel improvements are identified in the flood study and or as a result of

performance issues identified with the current drain, these works are to be identified on engineering
drawings and included in the application for Operational Works.

Existing scouring\ring of the drain batters and banks is to be investigated and advice is to be provided
on the soil type, lining and upgrades necessary to address the long-term stability of the channel. It is
expected that a revised flatter batter profile will need to be considered. Information on the selected
batter profile, lining type or vegetation stabilisation and soil types together with advice on the stream
flow velocities will be required to support the proposed drain design.

Access ramps suitable for maintenance plant and equipment are to be provided on each side of the
culvert structure to enable maintenance access the drain and culverts.

A plan of the drain improvement works must be endorsed by the Chief Executive Officer prior to the
issue of a Development Permit for Operational Works.

All works must be carried out in accordance with the approved plans, to the requirements and
satisfaction of the Chief Executive Officer, prior to the lodgement of the Survey Plan with Council for
endorsement.
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Response 
Drainage channel improvements as a result of performance issues within the existing drain areas are shown 
on engineering drawings.  

Stream flow velocities within the southern diversion drain have been provided within the report to assist in 
addressing the long term stability of the channel. Consideration will be given to these velocities during detailed 
design. 
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3 Background 

3.1 Existing Modelling 
Cardno has previously undertaken a flood study with regards to the Port Pacific Estate, located to the north of 
the proposed Port Douglas Estate.  The purpose of this flood study was to investigate hydraulic conditions 
within the Port Pacific site and recommend mitigation options to alleviate adverse flooding within the 
surrounding catchment.  The assessment was detailed within the report “Port Pacific Estate, Port Douglas – 
Flood Study (dated 11 August 2009)”.  The construction of Port Pacific Estate was divided into five 
development stages and to date, only stages one to four have been constructed.  

The flood study consisted of a detailed hydrological Watershed Bounded Network Model (WBNM) that 
assessed peak design flows from the local upstream catchment.  A two-dimensional hydraulic TULOW model 
was also created to assess flooding conditions within the Port Pacific Estate and surrounding catchment.  

Due to the close proximity of the Port Douglas Estate development, it is proposed to adopt the modelling 
created within the Port Pacific Estate flood study to assess flooding conditions within the subject site and 
determine flooding impacts resulting from the proposed development. 

3.2 Limitations of Existing Modelling 
A review of the existing modelling data identified a number of key limitations that needed to be addressed 
before assessing flooding conditions within the Port Douglas Estate site.  The identified limitations are as 
follows: 

Catchment Delineation;  The upstream local catchments assessed within the existing WBNM modelling were 
delineated based on rough contour data.  Since this time, newer, 2010 LiDAR data has become available and 
thus the catchment boundaries were redrawn based on the more recent dataset.   

Model Extent: It was identified that the existing hydrologic and hydraulic models did not extend far enough 
to the south to fully capture the Port Douglas Estate development and its associated catchment.  As such, both 
the hydrologic and hydraulic model were extended to fully encapsulate this area. 
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4 Hydrologic Analysis 

4.1 Time of Concentration 
The time of concentration for the two main catchments was calculated using two different methodologies, as 
described in the Queensland Urban Drainage Manual (QUDM), Section 4.06.11: the Bransby-Williams’ 
Equation and the Modified Friend’s Equation. 

The formula for the Bransby-Williams’ Equation is: 

2.01.0

58
SA
Ltc =

where: tc = time of concentration of the catchment (min) 
L = length of flowpath from the outlet to the catchment divide (km) 
A = catchment area (ha) 
S = equal area slope (%) 

The formula for the Modified Friend’s Equation is: 

4.01.0

800
SChA
Ltc =

where: tc = time of concentration of the catchment (min) 
L = length of flowpath from the outlet to the catchment divide (km) 
Ch = Chezy’s coefficient at the site = R1/6/n 
R = hydraulic radius = 0.65Rs (where the slope varies along the stream) 
Rs = hydraulic radius at the site (m) 
n = average Manning’s n roughness along the stream 
A = catchment area (ha) 
S = equal area slope (%) 

Using these equations, the time of concentration for two selected catchments were compared, as shown in 
Table 4-1. The peak flows generated using the different time of concentration values were calculated using 
the rational method and are shown in Table 4-2.  As shown there is no major difference between the two 
methods.  

Table 4-1 Time of Concentration 

Parameter Catchment Y Catchment Q 

Stream Length (m) 1800 2060 

Catchment Area (ha) 107 121.3 

Equal Area Slope (%) 2.3 4.9 

Hydraulic Radius at Outlet (m) 1 0.75 

Average Manning’s n 0.08 0.08 

Time of Concentration – Bransby Williams (min) 55.6 54.2 

Time of Concentration – Modified Friends (min) 55.8 49.1 
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Table 4-2 Time of Concentration Peak Discharge Comparison 

Time of Concentration Method Catchment Y- Rational Method 
Peak Discharge (m3/s) 

Catchment Q- Rational Method 
Peak Discharge (m3/s) 

Bransby Williams 29.8 34.2 

Modified Friends 29.8 35.9 

Difference (m3/s) 0.0 1.8 

4.2 Coefficient of Runoff 
The coefficient of runoff for the catchment was determined in accordance with the FNQROC Development 
Manual (Version No. 03/17) and the Queensland Urban Drainage Manual (2013. 

The catchments are generally undeveloped, thus a 10 year coefficient of runoff of 0.70 was adopted with the 
coefficient of runoff for the 100 year AEP event 0.84. 

4.3 WBNM Model 
A WBNM hydrologic model of the catchments was established.  The layout of the model is shown in Figure 4-
1. 

In accordance with the existing flood study for the area, design rainfall data for the catchment was determined 
in accordance with Australian Rainfall & Runoff (ARR1987). The information used is as follows: 

• 2 Year AEP, 1-hour Intensity 60 mm/h

• 2 Year AEP, 12-hour Intensity 13 mm/h

• 2 Year AEP, 72-hour Intensity 5.0 mm/h

• 50 Year AEP, 1-hour Intensity 100 mm/h

• 50 Year AEP, 12-hour Intensity 27.5 mm/h

• 50 Year AEP, 72-hour Intensity 9.5 mm/h

• Regional Skewness 0.15

• Geographical Factor F2 3.86

• Geographical Factor F50 17.1

The design rainfall losses adopted for the analysis were: 

Pervious Area   Initial Loss = 0 mm 

Continuing Loss = 2.5 mm/h 

Impervious Area Initial Loss = 0 mm 

Continuing Loss = 0 mm/h 

A Lag Parameter of 1.50 was used in the WBNM model. Studies carried out using WBNM have found that the 
average value of the Lag Parameter across a wide range of catchments is between 1.30 and 1.80 (ref. WBNM 
User Manual). Thus, the adopted value of 1.50 is within the accepted bounds.  A non-linearity exponent of 
0.77 was also used and each catchment was assumed completely pervious. 

The WBNM model was run for a range of storm durations, from 25 minutes to 3 hours, with the 1.5 hour event 
producing the peak discharge from each catchment. The peak 100 year discharges calculated by the WBNM 
model are: 

Catchment Y - 29.7 m3/s Catchment Q - 38.6 m3/s 

Catchment X - 29.6 m3/s Catchment V -  14.9 m3/s 
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This result shows that the peak flows calculated by the WBNM model agree well with those from the Rational 
Method (refer Section 3).  As discussed above, the existing Cardno WBNM model for the area was adopted 
to assess peak design discharges from the local upstream catchment. Figure 4-1 summarises the revised 
catchment delineation and WBNM model layout.  Catchment X discharges directly into the drainage reserve 
to the north of the Stage 1 and Catchment V discharges to the south of the site boundary.   

Figure 4-1 WBNM Model Layout 
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Table 4-3 below summarises the catchment areas adopted within the WBNM model. 

Table 4-3 WBNM Catchment Areas 

Catchment ID Area (ha) Catchment ID Area (ha) 

A 27.80 N 13.21 

B 15.72 O 12.44 

E 20.35 P 16.87 

C 13.36 Q 10.91 

D 5.99 R 19.25 

F 7.30 AA 11.83 

AF 4.46 AB 6.16 

Y 16.38 AC 3.59 

G 10.36 S 22.83 

I 3.38 T 10.89 

H 10.76 U 4.49 

AE 4.25 W 8.74 

J 4.56 X 12.60 

K 10.00 AD 22.34 

L 11.11 V 29.33 

M 8.56 

4.4 Verification 
A Rational Method calculation was completed to verify that the WBNM peak discharges were of the correct 
order of magnitude. The time of concentration was calculated and verified using two different methodologies, 
as described in the Queensland Urban Drainage Manual (QUDM). Table 4-4 below summarises the Rational 
Method parameters adopted in the calculation. A C10 value of 0.7 was adopted in accordance with Section 4 
of QUDM. Design rainfall intensities for Port Douglas were obtained using the Intensity-Frequency-Duration 
data contained in FNQROC Development Manual (Version No. 03/17). 

Table 4-4 Rational Method Parameters 

Catchment  ID Area (ha) Reach Length (m) Equal Area Slope 
(%) 

Time of 
Concentration (min) 

Catchment Y 107.30 1800 2.34 56 

Catchment Q 121.30 2060 4.92 50 

Catchment X 100.70 2810 9.97 57 

Catchment V 52.17 1630 5.76 45 

Table 4-5 summarises the peak 1% AEP rational discharges and the peak 1% AEP WBNM discharges at each 
of the catchments outlets. 
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Table 4-5 Peak Discharge Comparison 

Catchment ID Rational Method Peak 
Discharge (m3/s) 

WBNM Peak 
Discharge (m3/s) 

Difference (m3/s) 

Catchment Y 29.8 29.72 -0.08

Catchment Q 35.9 38.59 2.69 

Catchment X 28.34 29.55 1.22 

Catchment V 16.92 14.95 -1.97

The results show that the peak flows calculated by the WBNM model agree well with those from the Rational 
Method (Refer Section 3.4). Thus, it was considered that the WBNM model could be used to calculate the 
discharge hydrographs from the upstream catchments. 
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5 Hydraulics 

As previously discussed, the existing Cardno two dimensional TUFLOW hydraulic model for the areas was 
adapted to model flooding conditions within the Port Douglas Estate development.  It was identified that the 
existing hydraulic model did not extend far enough to the south to fully capture the site and as such, the 
hydraulic model was extended to fully encapsulate this area.  Figure 5-1 displays the TUFLOW model extent 
and setup. The following section discusses the TUFLOW model setup. 
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Figure 5-1 TUFLOW Model Layout 
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5.2 Model Extent 
The hydraulic model extent was setup to represent the local catchment flooding from the upstream catchment 
system. Model inflows and boundaries were set a sufficient distance from the development extent to allow for 
the accurate representation of flow paths and to avoid instabilities. Figure 5-1 displays the TUFLOW model 
extent. 

5.3 Topographic Data, Grid Cell Size and Time Step 
A digital terrain model (DTM) of the study area was set up based on the following data: 

• 2010 LiDAR survey (acquired from the Department of Natural Resources and Mines (DNRM))

• 2019 Detailed Survey

• Port Pacific Stage 4 and Stage 5

To provide an appropriate level of detail and achieve reasonable run times, the study area was represented 
by a 5 metre grid. A time step of 2.5 seconds was adopted to maintain stability and appropriate run times. 
Figure 5-1 displays the topography surface utilised in the TUFLOW model.   

5.4 Model Inflows 
Inflow into the hydraulic TUFLOW model was achieved using a split of design storm hydrographs from the 
WBNM model and rainfall on grid.  The upstream inflows were represented as point inflows, inserted to the 
west of the Captain Cook Highway an appropriate distance upstream of the site.  Inflows within and 
downstream of the site were represented using a rainfall on grid modelling approach.  Refer to Figure 5-1 for 
detail regarding the location of the upstream WBNM inflows and the area represented using rainfall on grid 
techniques.     

In the developed scenario, inflows within the site were concentrated as SA_RF polygons, discharging the 
rainfall volume directly to the respective discharge locations of the development.  Figure 5-2 highlights the 
discharge locations and concentrated areas.  
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Figure 5-2 TUFLOW Model Detail 
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5.5 1D Links 
Culverts were input into the TUFLOW model as 1-dimensional flow links. Inlet and outlet loss coefficients of 
0.5 and 1.0 respectively were used for all structures. The TUFLOW model checks the operation of culverts 
under both inlet and outlet flow control, for Class 1 (free water surface) and Class 2 (submerged entrance) 
conditions. Figure 5-2 displays the culverts adopted within the TUFLOW modelling.  

Of particular interest is the culvert being used underneath the extension to Wabul Drive. Table 5-1 shows the 
details of the proposed culvert configuration. Several sizes and blockage factors were tested to assess the 
impacts to existing lots and the trafficability of the road for various recurrence intervals. The likelihood of the 
culverts being blocked beyond 20% was deemed unlikely due to the upstream culverts (Captain Cook 
Highway) having a less overall aperture area of 7.5m2 when compared to the proposed 17m2 culvert 
configuration. As such the 20% blockage was considered adequate. 0.9 m high RCBC’s were used due to 
smaller size RCBC’s causing impacts to surrounding areas as well as the inability to maintain smaller culverts. 

Table 5-1 Wabul Extension Proposed Culvert Configuration 

TUFLOW 
ID 

Type  Manning’s 
Number 

Upstream Invert 
(mAHD) 

Downstream Invert 
(mAHD) 

Number 
of 

Size 
(m) 

Blockage 
Factor 

Mit_K RCBC 0.014 1.8 1.75 7 2.7 X 
0.9 

20% 

Details of the proposed drain including culvert details, relevant lot levels and relevant flood levels are shown 
in Appendix D (Civil Drawings Q184103-CI-1263 and Q184103-CI-1264. 

5.6 Floodplain Roughness 
The Manning’s n roughness values applicable to the study area were determined from site inspections and 
aerial photography. The values used are summarised in Table 5-2. 

Table 5-2 Manning’s n Values 

Location Manning’s n 

Road Reserves 0.02 

Golf Course 0.035 

Heavily Grassed or Vegetated Areas 0.08 

Densely Treed/Mangrove Areas 0.15 

Commercial Precincts 0.20 

5.7 Downstream Boundary Condition 
The downstream boundary of the TUFLOW model is located at the outfall of Craiglie Creek to the Pacific 
Ocean, near Port Douglas. Relevant ocean levels are as follows. 

• The Highest Astronomical Tide (HAT) level at Port Douglas is 1.78 mAHD (ref. Queensland Tide
Tables 2012, Queensland Government).

• The 100 year storm tide level in the vicinity of Port Douglas (i.e. at Oak Beach) is 1.9 mAHD (ref.
Queensland Climate Change and Community Vulnerability to Tropical Cyclones – Ocean Hazards
Assessment Stage 3, Queensland Government, July 2004). An allowance of 300 mm was added to
this level to account for wave setup at the coastline.

Based on these levels, a 100 year storm tide level of 2.2 mAHD was adopted for the existing 100 year event, 
and a Highest Astronomical Tide level of 1.78 mAHD was adopted for the smaller events. 
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5.8 Climate Change 
The allotment fill levels in the Port Douglas Estate development will be designed to account for the impacts of 
Climate Change on the Craiglie Creek flood levels. 

Recent climate change investigations (ref. Increasing Queensland’s resilience to inland flooding in a changing 
climate: Final Scientific Advisory Group report – Derivation of a rainfall intensity figure to inform an effective 
interim policy approach to managing inland flooding risks in a changing climate, Department of Environment 
and Resource Management, 2010) recommend that an allowance for a 20% increase in design rainfall 
intensities should be adopted for climate change. 

The current projection for sea level rise by the International Panel on Climate Change (IPCC, 2007) is 800 mm 
by the Year 2100. 

An analysis was therefore carried out for the 100 year AEP event, incorporating the following elements of 
climate change: 

• increase in rainfall intensity of 20%; and

• sea level rise of 800 mm (i.e. giving a tailwater level = 3.0 mAHD).

5.9 Modelling Scenarios
To assess flooding impacts resulting from the proposed Stage 1A and 1B (Stage 1) of the Port Douglas Estate, 
the following modelling scenarios were assessed: 

Existing Case -  An existing case model simulation representing current hydraulic conditions.  This scenario 
adopts the existing modelling created for the neighbouring Port Pacific development with minor revisions to 
the model extent and hydrologic inflows. Existing lots to the north of the proposed development were modelled 
using survey provided.  

Developed Case - A developed case model simulation representing the development of Stage 1 of the Port 
Douglas Estate.  For the purpose of this assessment, the Stage 1 area was modelled using a design surface 
DEM.   

The proposed bridge crossing on Wabul Street, providing access to Stage 1 was also detailed within the 
hydraulic model.  The crossing was represented with seven 2700 x 900 mm Reinforced Concrete Box Culverts 
(RCBC’s).  Refer to Appendix D Reference Drawing Q184103-CI-1262 (attached to this document) for design 
detail regarding the culvert sizing and layout.    Earthworks to widen the drainage channel both upstream and 
downstream of the crossing structure to accommodate the proposed culverts and allow for the smooth 
transition of flow was required.  The road level across the structure was set to approximately 3.28 mAHD as 
shown in Q184103-CI-1263.  

Stage 1 was represented in the model with a design DEM surface. Rough fill was included for the future 
development areas that will likely drain to the north of the site.  It was deemed necessary to represent all future 
runoff into the drainage reserve when assessing Stage 1A and 1B development to ensure adequate freeboard 
of the adjacent residential properties was maintained.  

It was noted that the drainage channel profile immediately upstream of the site was not adequately represented 
in the LiDAR surface.  This was likely due to the heavy vegetation in the drainage reserve at this location.  As 
such, the channel was modified in this area (refer Figure 5-2) to ensure adequate conveyance into the northern 
drainage channel. This drainage detail was included in the Stage 1 design DEM. 

Earthworks within the drainage gully/reserve immediately east of Wabul Street were required to allow for the 
free drainage and attenuation of the future development areas.  The base of the gully was set to an elevation 
of 2.4 mAHD for the purposes of this assessment however it is noted that optimization of the earthworks 
required will be undertaken during the design of the future development areas (refer Figure 5-2)  

The hydraulic model was then simulated for the 2 year to 100 year event for the 60, 90 and 120 minute critical 
storm durations. The 100 year + climate change event was assessed.  

A 100yr + climate change extreme event was also modelled to identify possible impacts. During this event the 
proposed culverts on Wabul Street were modelled with 100% blockage with results shown in Appendix E. 
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6 Model Results  

Detailed mapping of peak flood level, depth and velocity has been provided for both existing and developed 
scenarios in Appendix A and B of this report. Detailed impact mapping has been provided in Appendix C.  

6.1 Existing Scenario – Model Results 
The existing modelling results show minor inundation of the Stage 1A and 1B development area in the design 
1% AEP flood event.  A majority of the inundation observed can be attributed to pockets present in the 
topographic surface due the existing cropping land use.  The deeper body of flooding present in the north west 
corner of the Stage 1B area has been identified as storage offset from the adjacent drainage reserve.  It is 
acknowledged that additional flood storage will need to be provided elsewhere within the Stage 1B area to 
offset any losses resulting from the filling of this storage volume.   

The area of proposed fill within Stage 1A and 1B do not coincide with any existing overland conveyance paths 
through the site.  The existing modelling shows all conveyance flows to be contained within the drainage 
reserve to the north and as such, the filling of the Stage 1A and 1B area should result in minimal impact to 
existing flooding conditions within the drainage reserve. 

Peak velocities within the drainage reserve varying from 2 m/s at the north west corner of the site down to 1 
m/s at the proposed Wabul Street bridge crossing were evident in the 1% AEP event.   

Vehicle access into Wabul Street “stub” road is restricted as water depth is up to 300 mm deep during the 1% 
AEP flood event, this reduces in the developed scenario.  

6.2 Developed Scenario – Model Results 
The flood impact mapping provided in Appendix C demonstrates the proposed Stage 1 works do not result in 
actionable nuisance flooding external to the site.  The design achieves flood level reductions within the 
drainage channel to the north west of Stage 1 maintaining the freeboard of adjacent properties.  Slight 
increases in flood levels can be seen within the drainage reserve to the north east of the site however this are 
minor in nature and are contained within the existing channel.   

Minor increases in flood level (11-15 mm) are apparent on Lot 119 on SP276040 and Lot 20 on SP 144728 to 
the north east during the 1%CC AEP event.  Impacts are also noted to the East on Lot 5, AP13754. It must be 
noted that these impacts are likely resulting from the concentration of post development flow from the future 
development areas.  The concentration of discharge from the future development areas was incorporated into 
the Stage 1 modelling to represent a realistic tail water level in the northern drainage reserve, ensuring the 
Wabul Street culverts were adequately sized. The flooding afflux observed occurs in currently undeveloped 
areas or is designated reserve.  These impacts are minor in nature, occur in areas where the existing flood 
levels are up to 2 metres deep and future stages of development will ensure these impacts are minimised. 
Further, the majority of impacts noted are on reserve or state land. 

Peak velocities less than 1.5 m/s are indicated within the drainage reserve during the 1% AEP design event. 
A velocity of approximately 1.3 m/s can be seen at the downstream face of the Wabul Street culvert structures. 
Minor increases in channel velocity are apparent within the drainage reserve at the north east corner of the 
site and it is recommended that scour protection be assessed at this location during the detailed design stage 
of this assessment.  

Vehicle access across the Wabul Street crossing is limited in the 1% AEP flood event (flooding depth up to 
400mm).  Flood level reductions of up to 40 mm can be observed on Milman Drive to the north of the Wabul 
Street crossing.  As such, Milman Drive is not impacted by the proposed Port Douglas Estate design.  
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7 Conclusion 

Cardno was commissioned by Port Douglas Land Developments to undertake a Flood Impact Assessment 
(FIA) of the proposed Stage 1A and 1B of the Port Douglas Estate residential development located on Lot 2 
of Plan SR431 off the Captain Cook Highway, Craiglie, QLD.  

Cardno has undertaken detailed flood modelling of the catchment during the design of the neighbouring Port 
Pacific Estate and it was proposed to adopt the existing modelling for use in the Port Douglas Estate 
assessment.   A review of the existing modelling identified a number of key limitations that needed to be 
addressed before assessing flooding conditions within the Port Douglas Estate including the delineation of 
upstream catchments and the model extent.  The limitations were addressed and the model was simulated for 
a range of design storm events up to and including the 1% AEP + Climate Change. 

The modelling results demonstrate the proposed Stage 1A and 1B (Stage 1) development, designed as 
discussed in the above report, do not result in any actionable nuisance flooding external to the site and are in 
accordance with the Douglas Shire Planning Scheme - Flood and Storm Tide Hazard Overlay Code. 

Minor increases in flood level (11-15 mm) are also apparent on Lot 119 on SP276040 and Lot 20 on SP 144728 
to the north east during the 1%CC AEP event.  It must be noted that these impacts are likely resulting from the 
concentration of post development flow from the future development areas.  The concentration of discharge 
from the future development areas was incorporated into the Stage 1 modelling to represent a realistic tail 
water level in the northern drainage reserve, ensuring the Wabul Street culverts were adequately sized. 
Further, the flooding afflux observed occurs in currently undeveloped.  The impacts are minor in nature, occur 
in areas where the existing flood levels are up to 2 metres deep and the majority of the impacts shown are 
located on reserve or state land. 

There is a localised area of impact at the north west of the development that is contained within the road 
reserve. This increase in water level is offset by reductions in water levels directly upstream, suggesting that 
it is a result of channel improvements at this location.   

Vehicle access across the Wabul Street crossing is limited in the 1% AEP flood event (flooding depth up to 
400mm).  Flood level reductions of up to 30 mm can be observed on Milman Drive to the north of the Wabul 
Street crossing.  As such, Milman Drive is not impacted by the proposed Port Douglas Estate design. 

Detailed mapping of peak flood level, depth and velocity has been provided for both existing and developed 
scenarios in Appendix A and B of this report. Detailed impact mapping has been provided in Appendix C. 
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Where the intersection analysis demonstrates there is a component of existing use that
contributes to an unacceptable standard of senvice, then the applicant must obtain an
agreement in writing from the Department of Main Roads and Council regarding the fiming,
costs and responsibiity for the necessary works. All works are to be at no cost to Counci
‘The agreement must be to the satisfaction of the Chief Executive Officer and achieved prior
to the lodgement of the application for operational work for the subdivision.
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1 Introduction 


The Cardno Road Safety Auditing team has been commissioned by Port Douglas Land Developments Pty Ltd 
to undertake a Road Safety Audit (RSA) for the existing roads between Captain Cook Highway and Milman 
Drive and Wabul Drive, comprising the intersection of Captain Cook Highway and Beor Street and the road 
links and intersections on Beor St east of Captain Cook Highway, Downing Street, Milman Drive and Wabul 
Drive connection to the proposed development (Lot 2 Captain Cook Highway).  


This report identifies possible safety issues and these are noted by the audit team using a combination of 
onsite investigations and a review of background material. Recommendations for potential remedial treatments 
will be made in response to each safety issue that is raised as part of this audit process. 
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2 About the Road Safety Audit 


A Road Safety Audit (RSA) is a formal, systematic assessment of the potential road safety risks associated 
with, in this case, existing roads, conducted by an independent qualified audit team. The assessment considers 
all road users and suggests measures to eliminate or mitigate any risks identified by the audit. 


The Road Safety Audit has been undertaken in accordance with the requirements of Austroads’ Guide to Road 
Safety Part 6: Managing Road Safety Audits – Edition 1.2 (February 2019) and Guide to Road Safety Part 6A: 
Implementing Road Safety Audits – Edition 1.2 (February 2019). The following sections identify the audit 
findings and recommendations.  


All the findings described in Section 4 of this report are considered by the audit team to require action in order 
to improve the safety of the proposed project and to minimise the risk of crash occurrence and reduce potential 
crash severity. 


2.1 Safe system findings 
The aim of ‘safe system findings’ is to focus the RSA process on considering safe speeds and by providing 
forgiving roads and roadsides. This is to be delivered through the Road Safety Audit process by accepting that 
people will always make mistakes and by considering the known limits to crash forces the human body can 
tolerate. This is to be achieved by focusing the Road Safety Audit on particular crash types that are known to 
result in higher severity outcomes at relatively lower speed environments to reduce the risk of fatal and serious 
injury crashes. 


The additional annotation “IMPORTANT” is used to provide emphasis to the road safety audit finding that has 
the potential to result in fatal or serious injury or findings that are likely to result in the following crash types 
above the related speed environment: 


> head on (>70km/h);


> right angle (>50km/h);


> run off road impact object (>40km/h); and


> crashes involving vulnerable users (>30km/h)


As these crash types are known to result in higher severity outcomes at relatively lower speed environments.


The exposure and likelihood of crash occurrence shall then be considered for all findings deemed 
“IMPORTANT” and evaluated based on the auditor’s professional judgement. Auditors should consider factors 
as traffic volumes and movements, speed environment, crash history and the road environment and apply 
road safety engineering and crash investigation experience to determine the likelihood of crash occurrence. 
The likelihood of crash occurrence shall be considered either VERY HIGH, HIGH, MODERATE or LOW and 
this additional annotation shall be displayed following the IMPORTANT annotation on applicable findings.  


2.2 The audit team 
The RSA team comprises the following members: 


> John Peace  Senior Road Safety Auditor (Qld) – CARDNO – Audit Team Leader 
> Dana Geaboc  Senior Road Safety Auditor (Qld), RPEQ – CARDNO – Audit Team Member 
This Road Safety Audit has been carried out by the audit team based in Brisbane.  Whilst both the audit team 
and the traffic engineering team are parts of Cardno, the team members responsible for the RSA will have no 
involvement with the traffic impact assessment, therefore impartiality (integrity) of the audit will be maintained. 


2.3 Responding to the audit report 
As set out in the road safety audit guidelines, responsibility for the road design always rests with the client, 
and not with the auditing team. A client is under no obligation to accept all the audit recommendations. Also, 
it is not the role of the auditor to agree or approve of the client’s response to the audit. Rather, the audit 
provides the opportunity to highlight potential problems and have them formally considered by the client, in 
conjunction with all the other project considerations. 
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This formal road safety audit report should be responded in writing, giving reasons for each rejection of an 
audit finding or recommendation. Acceptance of a recommendation may require no further comment, but 
explanation of how or when the action will be taken may be useful. 


2.4 Disclaimer 
The RSA carried out for the existing roads has adhered to the procedures set out in Austroads Guide to Road 
Safety Part 6A: Implementing Road Safety Audit (2019). The audit covers physical features of the project which 
may affect road user safety and it has sought to identify potential safety hazards. However, the auditors point 
out that no guarantee is made that every deficiency has been identified. Further, if all the recommendations in 
this report were to be followed, this would not guarantee that the site is safe; rather, adoption of the 
recommendations should improve the level of safety. 
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3 Audit background 


3.1 The project 
Douglas Shire Council issued a decision notice for the development application ROL 2966/2018 for stages 1A 
and 1B for the development on Lot 2 SR431 in Craiglie. One of the conditions for the development approval 
related to traffic and transport engineering, which has reproduced below for reference.  


Road Safety Assessment 


6. Provide a Road Safety Assessment by an accredited Road Safety Auditor for the Milman Drive and Wabul
Drive road link extending from the proposed new southern drain crossing through to, and including, the
intersection with the Captain Cook Highway.


The proposed masterplanned development is located on Lot 2 SR431 in Craiglie, Port Douglas. The site is 
bound by medium density residential to the north, Captain Cook Highway to the west and open land to the 
east and south. The site location is illustrated on Figure 3-1.  


Figure 3-1 Site Location 


Source: Nearmap 


This RSA focuses on the existing road condition but taking into account the possibility of the Stage 1A and 
1B and of the proposed development having an impact on the existing roads, in response to the Council 
condition.  


Stage 1A and 1B comprise 32 lots, a drainage reserve and park area. 


In the ultimate form, the subdivision proposes to comprise 282 lots with various parks featured around the 
development.  


The proposed development layout, with Stage 1A and 1B highlighted is included in Figure 3-2. 
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Figure 3-2 Proposed development 


Source: Nearmap, Cardno drawing Q184109-MP01C 
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3.2 RSA study extent 
The location of the Port Douglas Estate Craiglie is off Captain Cook Highway, south west of Port Douglas, 
North Queensland. The RSA extent is highlighted in Figure 3-3. 


Figure 3-3 RSA study extent 


Source: Nearmap 


3.2.1 Captain Cook Highway 
Captain Cook Highway is a state-controlled road (SCR) under the jurisdiction of Department of Transport and 
Main Roads (TMR), which connects Cairns to Mossman in North Queensland. Captain Cook Highway is a B- 
doubles 23 and 25 metre approved route.  


The highway is frequently trafficked by general public for tourism purpose. Other road users are local residents, 
tourism operators, commercial operators, buses, pedestrians, cyclists, motorcyclists, agricultural machinery, 
emergency services, etc. 


Speed limit on Captain Cook Highway on both approaches to Beor Street intersection is 70km/h. 


3.2.2 Beor Street 
Beor Street is a local road under the Douglas Shire jurisdiction. It is a two-lane two-way road connecting to a 
few residential and commercial properties with no through route to the west and providing a connection to the 
Craiglie development through Downing Street/Milman Drive. There is no through fare or further links on the 
eastern side of Beor Street. Speed limit on Beor Street is 50km/h.  


3.2.3 Downing Street and Milman Drive 
Downing Street and Milman Drive are local residential roads with a speed limit of 50km/h. The geometry and 
layout of the roads are appropriate for this type of road and have been designed to discourage driving at higher 
speeds. Width of the road is minimum 7.0m and footpath is provided on one side of the road throughout the 
audit area.  


3.2.4 Captain Cook Highway/Beor Street intersection 
At Captain Cook Highway/Beor Street intersection (the study intersection), the Captain Cook Highway has one 
lane in each direction on both approaches to the intersection. The speed limit on the northbound direction is 
generally 80km/h but decreases to 70km/h approximately 300m south of the intersection. In southbound 
direction, the speed limit on the Captain Cook Highway the intersection approach is 70km/h.  


Beor Street approaches to the intersection are two-way, two lanes at 50km/h. 


Basic left turns treatments (BAL) are provided at Beor Street left turns into Captain Cook Highway and at 
Captain Cook Highway turn into Beor Street. An auxiliary left turn treatment (AUL) is provided at Captain Cook 
Highway southbound approach.  


Road Safety Audit 
extent 


Captain Cook 
Highway/Beor Street 


intersection 
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The right turns at the intersection are allocated on shared right turn/through lanes on Captain Cook Highway 
and all movements on Beor Street. 


Figure 3-4 Captain Cook Highway/Beor Street intersection layout 


Source: Nearmap 


3.2.5 Adjoining land uses 
Within the RSA study area, prevalent land uses are commercial and a BP petrol station at the north-eastern 
side of Captain Cook Highway/Beor Street intersection, a resort hotel at the south-eastern side, a local park 
at the south-western corner and a commercial development at the north-west. 


The BP petrol station has been recently built (late 2018). In order to provide access to the petrol station, a right 
turn auxiliary lane and widening of the pavement to accommodate an additional lane for left turning into the 
petrol station have been included on Captain Cook Highway southbound, north of the study intersection.  


3.3 Previous Road Safety Audits 
None available. 


3.4 Crash history 
A study of the recent crash history has been conducted in the vicinity of the proposed project for the five-year 
period to June 2018 (from Webcrash database). The results off the investigation showed that there was one 
reported crash within the study area data. The crash was ‘Intersection from adjacent approaches’ type (DCA 
101), which required medical treatment. 


3.5 Traffic volume data 
Traffic data collected by TMR in 2018 shows that the Annual Average Daily Traffic (AADT) on Captain Cook 
Highway at a location 500m north of Port Douglas is approximately 6,500 vehicles per day, with the percentage 
of heavy vehicles being 9.1%. 


Cardno obtained traffic counts at the Captain Cook Highway intersection undertaken on 18 June 2019. The 
results for AM peak hour total volumes (Figure 3-5), AM peak hour Heavy Vehicles volumes and percentage 
of total volumes (Figure 3-6), PM peak hour total volumes (Figure 3-7) and PM peak hour Heavy Vehicles 
volumes and percentage of total volumes (Figure 3-8) are shown below. 
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Figure 3-5 Captain Cook Highway/Beor Street AM peak total traffic volumes 


Figure 3-6 Captain Cook Highway/Beor Street AM peak heavy vehicles traffic volumes and percentage of total volumes 
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Figure 3-7 Captain Cook Highway/Beor Street PM peak total traffic volumes 


Figure 3-8 Captain Cook Highway/Beor Street PM peak heavy vehicles traffic volumes and percentage of total volumes 


The analysis of the traffic counts confirmed the observations made on site, in terms of major movements and 
the traffic mix through the intersection.  
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4 Audit findings 


4.1 Site visit 
Several site inspections of the audit area were conducted on 11 and 12 June 2019, as follows: 


> 11 June 2019 – daytime (including PM peak) and night inspections. Weather condition during the
inspection was dry but cloudy and the road surface wet in places.


> 12 June 2019 – daytime (including AM peak) inspection. Weather condition was rainy and the road wet.


The inspections were carried out on foot and vehicle. Video recording and photographs of the site highlights 
were taken during day and night inspections. 


4.2 Audit criteria 
A ranking system for each of the issues has been adopted using the following priority rating (Table 4-1). 


Table 4-1 RSA – priority ranking 


Priority Suggested treatment approach 


High Highest priority for action from a safety view point 


Medium Action needs to be taken from safety view point 


Low Action is desirable from a safety view point 


Comment An observation which may improve overall performance or safety, be of wider significance and 
possibly outside the scope of this RSA, but where action should be considered 


It is noted that the priority ranking is based on the subjective assessment of the audit team. 


4.3 Specific issues and recommendations 
Audit findings were established and comments are provided based on a desktop review of the design plans, 
and the information gathered during the site visit. The findings focus on road safety for all road users, from a 
road use and network issues perspective, auditing the road safety elements as set out in the Austroads Guide 
to Road Safety Part 6A: Implementing Road Safety Audits (2019). 


The findings are presented by general location; hence the findings are not presented in order of relative safety 
importance or priority for treatment. The Road Safety Audit has documented its findings by numbered issues 
referenced to locations within the study area. Recommendations for potential remedial treatments have been 
identified and each issue is allocated with a priority.  


Locations of the issues identified have been referenced in the relevant maps included in Appendix A. 
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Table 4-2 Specific issues and recommendations 


Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


1 Captain Cook 
Highway 


Northbound 


Approximately 400m north of 
Captain Cook Highway/Beor 
Street intersection  


Bicycle path terminates abruptly, 
with no advance signage  


Install bicycle path signage 
according to current standards 


MEDIUM 


2 Captain Cook 
Highway 


Southbound 


Approximately 300m north of 
Captain Cook Highway/Beor 
Street intersection, left side of 
the road 


Unprotected creek/big tree/non-
frangible power pole with no slip 
base, culvert head wall within clear 
zone 


Install protection barriers HIGH 


IMPORTANT 


3 Captain Cook 
Highway 


Southbound 


Approximately 200m north of 
Captain Cook Highway/Beor 
Street intersection, left side of 
the road 


Unprotected creek – approximately 
1.0 -1.5m depth 


Install protection barriers HIGH 


IMPORTANT 
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Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


4 Captain Cook 
Highway 


Southbound 


Approximately 200m north of 
Captain Cook Highway/Beor 
Street intersection, left side of 
the road 


Mature tree (non-frangible 
vegetation) within clear zone and 
reduced shoulder width. 


The tree is located at the beginning 
of the left turn lane from Captain 
Cook Highway into Beor Street. The 
area is dark during night time and 
the tree is barely visible to the 
drivers 


Install warning devices as a 
minimum short-term solution but 
install protection barriers as long-
term solution. 


HIGH 


IMPORTANT 
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Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


5 Captain Cook 
Highway 


Southbound 


Extending 300m from the 
Captain Cook Highway/Beor 
Street intersection on the left 
side of the road 


Mature trees (non-frangible 
vegetation) and non-frangible power 
poles within the clear zone 


Install protection barriers HIGH 


IMPORTANT 


6 Captain Cook 
Highway 


Southbound 


BP petrol station Entry and exit movements into/from 
the petrol station are segregated by 
the provision of two driveways but 
there is not sign within the petrol 
station to restrict exit through the 
entry driveway 


Install ‘no exit’ sign within the petrol 
station, at the entry driveway 


LOW 


7 Captain Cook 
Highway 
Northbound 
and 
Southbound 


Several locations along Captain 
Cook Highway within the audit 
area 


Blocked drainages/culverts Clean drainages during 
maintenance and replaced 
damaged areas/equipment 


MEDIUM 
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Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


8 Captain Cook 
Highway/Beor 
Street 
intersection 


At Beor Street crossing east side 
of the intersection 


Footpath leads pedestrians to 
crossing the Beor Street but no 
pedestrian connection is provided on 
the other side 


Redesign footpath end at Beor 
Street crossing in order to 
discourage pedestrians to cross 
the street at this location 


LOW 


9 Captain Cook 
Highway/Beor 
Street 
intersection 


At Beor Street westbound 
approach to the intersection 


Give Way sign obstructed by 
vegetation 


Cut back vegetation during routine 
maintenance  


MEDIUM 


10 Captain Cook 
Highway/Beor 
Street 
intersection 


Throughout the intersection Pavement linemarking worn out and 
missing RRPMs 


Reinstate pavement linemarking 
and install missing RRPMs 


MEDIUM 
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Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


11 Captain Cook 
Highway 


Captain Cook Highway 
northbound approach to the 
intersection 


No advance signs on Captain Cook 
Highway to advise on approaching 
the intersection. The intersection can 
be easily missed, particularly during 
night time, considering that the 
approach speed is 70km/h (or higher) 


Install ‘intersection ahead’ signage MEDIUM 


12 Captain Cook 
Highway/Beor 
Street 
intersection 


Captain Cook Highway 
northbound departure from the 
intersection  


Provisions for a bike path have been 
included sparsely within the study 
area, on Captain Cook Highway and 
through Captain Cook Highway/Beor 
Street intersection but signage and 
linemarking for bicycle paths have 
not included as required by current 
standards 


Install bicycle path signage and 
linemarking in accordance to 
current standards and 
specifications, including painted 
bicycle lanes 


MEDIUM 


IMPORTANT 
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Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


13 Captain Cook 
Highway 
Northbound 


Approximately 100m south of the 
Captain Cook Highway/Beor 
Street intersection, at the rest 
area entry driveway 


Unprotected culvert at the rest area 
entrance driveway within the clear 
zone 


Install protection barriers or install 
trafficable headwall 


HGH 


IMPORTANT 


14 Captain Cook 
Highway 
Northbound 


Approximately 100m south of the 
Captain Cook Highway/Beor 
Street intersection, at the rest 
area entry  


Rest area identification sign is 
located very close to the rest area 
entry. Sudden breaking can occur 
when drivers observe the sign and 
decide to access the area. 


Relocate the existing rest area sign 
at a distance which allow drivers to 
indicate the intention and turn into 
the rest area  


MEDIUM 
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Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


15 Captain Cook 
Highway 
Northbound 


Approximately 50m south of the 
Captain Cook Highway/Beor 
Street intersection  


Unprotected water meter located 
within the clear zone 


Install protection barriers or 
relocate the water meter outside 
the clear zone 


HGH 


IMPORTANT 


16 Captain Cook 
Highway/Beor 
Street 
intersection 


Left and right side of Beor Street, 
at the eastbound approach to the 
intersection 


Unprotected non-frangible power 
poles within the clear zone 


Replace existing power poles with 
frangible poles or provide 
protection barrier for the existing  


HIGH 


IMPORTANT 
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Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


17 Beor Street, 
Downing 
Street and 
Milman Drive 


Beor Street, Downing Street and 
Milman Drive 


No linemarking provided beyond 
intersection (e.g. dividing line).  


Install dividing line, particularly on 
Beor Street on both approaches to 
the Captain Cook Highway/Beor 
Street intersection 


MEDIUM 


18 Captain Cook 
Highway/Beor 
Street 
intersection 


Turning facilities Right turn from Captain Cook 
Highway into Beor Street on both 
approaches to Captain Cook 
Highway/Beor Street intersection are 
performed from a shared 
through/right turn shared lane. It’s 
been observed during the site 
inspections that some queuing 
occurs on this lane and occasional 
sudden breakings occur in order to 
avoid the end of queue crashes. 
Left turn and right into Captain Cook 
Highway northbound from Beor 
Street are the main movements for 
both AM and PM peak. Queuing on 
Beor Street have been observed on 
both approaches to the intersection. 


It is recommended to undertake 
turn warrant and intersection 
assessment (using current and 
future demands) to determine 
appropriate safe intersection form.  


HIGH 
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Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


19 Captain Cook 
Highway 


Southbound 


At Port Irrigation driveway Unprotected culvert headwall Consider protecting the headwall 
or install trafficable headwall 


MEDIUM 


20 Captain Cook 
Highway 


Northbound 


Approximately 200m north of 
Captain Cook Highway/Beor 
Street intersection, left side of 
the road 


Unprotected culvert >1m depth Consider installing protection 
barriers 


HIGH 


IMPORTANT 
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Item/ 


Reference 
Approximate Location Description of the identified 


issue Photo Recommendations Priority 


21 Captain Cook 
Highway/Beor 
Street 
intersection 


Beor Street approaches to the 
intersection 


Beor Street is not sufficiently 
illuminated at both approaches to the 
intersection. The westbound to 
approach to Captain Cook 
Highway/Beor Street intersection 
seems particularly dark  


Consider improving illumination at 
Beor Street, at the approaches to 
Captain Cook Highway/Beor 
Street intersection in particular. 
Investigate the illumination 
provided to Captain Cook 
Highway/Beor Street intersection 
and ensure it is according to 
current requirements 


MEDIUM 


22 Beor Street Eastbound and westbound 
approach to the right angle curve 


No indication of the bent approach, 
no linemarking and no hazard 
markers. Dark in the night 


Install appropriate signage to 
indicate the presence of the curve 


COMMENT – 
outside the 
study area 
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5 Audit team statement 


I hereby certify that the audit team have examined the documents provided to us by Port Douglas Land 
Development Pty Ltd (the Client) and undertaken a site investigation for the purpose of this RSA. I also confirm 
that the audit has been carried out independently of the design team following the general principles detailed 
in Austroads ‘Guide to Road Safety Part 6A: Implementing Road Safety Audits’ (AGRS06A-19 Published: 20 
February 2019). 


The audit has been carried out for the sole purpose of identifying any features of the existing roads which could 
be altered or removed to improve the safety of the proposal. The identified issues have been noted in the 
report. The accompanying findings and recommendations are put forward for consideration by the Client.  


Dana Geaboc 
Senior Traffic Engineer  


CARDNO 


dana.geaboc@cardno.com.au 


Phone +61 7 3100 2201   


Direct +61 7 3369 9822 


Mobile +61 400 100 126 


Disclaimer 


This report contains findings and recommendations based on examination of the site and/or relevant documentation. The report is based 
on the drawings provided to Cardno and is relevant at the time of production of the report. Information and data contained within this report 
is prepared with due care by the Road Safety Team. While the Road Safety Audit Team seeks to ensure accuracy of the data, it cannot 
guarantee its accuracy. 


Readers should not solely rely on the contents of this report or draw inferences to other sites. Users must seek appropriate expert advice 
in relation to their own particular circumstances. 


The Road Safety Team does not warrant, guarantee or represent that this report is free from errors or omissions or that the information is 
exhaustive. Information contained within may become inaccurate without notice and may be wholly or partially incomplete or incorrect. 
Before relying on the information in this report, users should carefully evaluate the accuracy, completeness and relevance of the data for 
their purpose.  


Subject to any responsibilities implied in law which cannot be excluded, the Road Safety Audit Team is not liable to any party for any 
losses, expenses, damages, liabilities or claims whatsoever, whether direct in contract, tort, statute or otherwise. 


Signature/Date 



mailto:John.peace@cardno.com.au
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1 Introduction 


 Overview 
Cardno Qld Pty Ltd (Cardno) has been engaged by Port Douglas Land Development Pty Ltd to provide traffic 
and transport engineering advice in relation to the proposed masterplanned residential development located 
in Craiglie, Port Douglas.  


The purpose of this report is to assess the traffic and transport components of the proposed developments 
against the requirements of the Douglas Shire Council (Council) Planning Scheme. Therefore, the report 
addresses the following: 


> External traffic impacts 


> External and internal road design  


 Background 
Douglas Shire Council issued a decision notice for the development application ROL 2966/2018 for stages 
1A and 1B for the development on Lot 2 SR431 in Craiglie. One of the conditions for the development 
approval related to traffic and transport engineering, which has reproduced below for reference.  


Road Safety Assessment 


6. Provide a Road Safety Assessment by an accredited Road Safety Auditor for the Milman Drive and 
Wabul Drive road link extending from the proposed new southern drain crossing through to, and 
including, the intersection with the Captain Cook Highway. 


The intersection analysis for the Captain Cook Highway/Milman Drive intersection is to be undertaken in 
an approved modelling package (SIDRA or equivalent). All upgrades identified in the Road Safety Audit 
or the intersection analysis will need to be identified in engineering design plans and associated reports. 


a. Where the intersection analysis demonstrates that the additional Stage 1 lots create an 
unacceptable level of service for the intersection operation, the applicant must identify and 
provide the upgrades necessary to ensure the intersection operates with an acceptable level of 
service. 


The plan of the works must be endorsed by the Chief Executive Officer prior to the issue of a 
Development Permit for Operational Works. The agreed traffic improvement works must be 
carried out in accordance with the approved plans, to the requirements and satisfaction of the 
Chief Executive Officer, prior to the lodgement of the Survey Plan with Council for endorsement. 


There is to be no cost to Council for these associated works. 


And 


b. Where the intersection analysis demonstrates there is a component of existing use that 
contributes to an unacceptable standard of service, then the applicant must obtain an agreement 
in writing from the Department of Main Roads and Council regarding the timing, costs and 
responsibility for the necessary works. All works are to be at no cost to Council. The agreement 
must be to the satisfaction of the Chief Executive Officer and achieved prior to the lodgement of 
the application for operational work for the subdivision. 
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 Scope of Work 
Cardno has undertaken the following tasks to complete this traffic report: 


> Commission traffic surveys for the Captain Cook Highway / Milman Drive intersection  


> Estimate the traffic generation and timing associated with the proposed development  


> Develop a desktop model to estimate the distribution of the development traffic on the local network 


> Undertake an assessment of the study intersection using SIDRA Intersection for the baseline and with 
development scenarios 


> Investigate mitigation measures in the event that the operation of the existing intersection forms will be 
compromised 


> Undertake a review of the existing and proposed road cross sections including Milman Drive leading to 
the start of the development as well as internal site road layout 


 References 
The following resources were referred to in the preparation of the report: 


> Australian Standards, AS2890.1:2004 Parking Facilities Part 1: Off-street Car Parking, 2004 


> Roads and Maritime Services (RMS), NSW Government, Guide to Traffic Generating Developments: 
Updated Traffic Surveys, August 2013 


> Douglas Shire Council (DSC), Douglas Shire Council Planning Scheme 2018 


> Queensland Department of Transport and Main Roads (TMR), Guide to Traffic Impact Assessments 
(GTIA), 2017 


 Limitations 
Cardno has completed this traffic report in accordance with the usual care and thoroughness of the 
consulting profession.  The assessment is based on accepted traffic engineering practises and standards 
applicable at the time of undertaking the assessment.  The assessment was completed in July 2019, and is 
based upon the conditions encountered and project information available at the time.  Cardno disclaims 
responsibility for any changes to project planning or road conditions that may occur after completion of the 
assessment.  
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2 Site Context 


 Site Location 
The proposed masterplanned development is located on Lot 2 SR431 in Craiglie, Port Douglas. The site is 
bound by medium density residential to the north, Captain Cook Highway to the west and open land to the 
east and south. The site location is illustrated on Figure 2-1.  


Figure 2-1 Site Location 


 
Source: Nearmap 
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 Local Road Network 
The site has frontage along Captain Cook Highway to the west and connections to Wabul Street to the north. 
The key roads related to the development are illustrated on Figure 2-2, with the key characteristics of these 
roads summarised in Table 2-1. 


Figure 2-2 Existing Road Network 


Source: Nearmap 


Table 2-1 Local Road Network 


Road Authority Classification Posted Speed Typical Form 


Captain Cook Highway TMR Arterial Road 70km/h Two lane two way, undivided, sealed 


Milman Drive Council Access Road 50km/h Two lane two way, undivided, sealed 
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 Proposed Development 
This report focuses on Stage 1A and 1B of the proposed development in response to the Council condition. 
However, the ultimate form of the master planned site will also be analysed for completeness, and to inform 
of the traffic engineering aspects associated with the ultimate development yield.  


Stage 1A and 1B comprise 32 lots, a drainage reserve and park area.  


In the ultimate form, the subdivision proposes to comprise 282 lots with various parks featured around the 
development.  


The proposed development layout, with Stage 1A and 1B highlighted is included in Figure 2-3.  


Figure 2-3 Proposed Development 


 
Source: Nearmap, Cardno drawing Q184109-MP01C 


 Development Staging 
The staging for the full development has not been indicated by the client. Therefore, it has been assumed 
that Stage 1 will be complete by 2021 and that the ultimate development will be fully built out by 2031. These 
years have been included into the operational assessment.   
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3 Traffic Assumptions and Characteristics 


 Study Intersection 
As per Condition 6 of the Council decision notice, the traffic impact analysis has been conducted on the 
Captain Cook Highway / Milman Drive intersection. The study intersection is indicated on Figure 3-1.  


Figure 3-1 Study intersection 


 
Source: Nearmap 


 Background Traffic Volumes 
To understand the existing traffic conditions, traffic surveys were undertaken by Austraffic during the 3-hour 
AM and PM peak periods on Tuesday, 18 June 2019 for the Captain Cook Highway / Milman Drive 
intersection.  


A review of the surveys indicated that the AM peak period was between 8:00-9:00am and the PM peak 
period was between 3:00-4:00pm. 


 Traffic Growth 
Cardno has adopted a linear growth of 2% p.a to forecast potential future traffic demands at the key study 
intersection, in accordance with previous assessments.  Based on previous experience in similar projects, 
Cardno believes this is an appropriate growth rate to adopt. 
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 Traffic Distribution 
The traffic network assignment has been based on the local traffic patterns observed from the traffic surveys. 
Figure 3-2 and Figure 3-3 illustrate the ‘in’ movement distribution and the ‘out’ movement distributions, 
respectively, which have been assigned to the development traffic. 


 In Movement Traffic Distribution 


 
Source: Nearmap 


 Out Movement Traffic Distribution 


 
Source: Nearmap 







Traffic Impact Assessment 
Craiglie Subdivision, Port Douglas 


Q184103 | 3 July 2019 | Commercial in Confidence 8 


In summary the proportion of vehicles travelling north towards Port Douglas is 80% and south towards 
Cairns is 20%.  


 Traffic Generation 
The peak generation rates for the land uses have referenced the NSW Roads and Maritime Services (RMS) 
Guide to Traffic Generating Developments (August 2013 technical direction), as well as the background 
traffic surveys.  


The traffic analysis will consist of two scenarios, the stage 1 of development and the ultimate development. A 
summary of the peak trip generation has been summarised in Table 3-1.  


 Adopted Trip Generation Rates  


Scenario Land Use Development 
Yield 


Trip Generation Rate Trip Generation 
Source 


AM PM AM PM 


Stage 1 Low Density 
Residential 32 dwellings 0.85 trips per 


dwelling 
0.85 trips per 


dwelling 27 vph 27 vph RMS 


Ultimate Low Density 
Residential 282 dwellings 0.85 trips per 


dwelling 
0.85 trips per 


dwelling 240 vph 240 vph RMS 


As outlined in Table 3-1, it is estimated that stage 1 of development will generate 27 vph during the peak 
periods and the ultimate development generating 240 vph in the peak, a net increase of 213 vph in the peak 
hour. Stage 1 generates 11% of the estimated traffic for the ultimate development. 


 Development Directional Distribution 
The directional distribution has been estimated based on industry standards for residential land uses. This 
typically follows the pattern of people leaving for work in the morning and arriving home from work in the 
evening. The distribution has been summarised in Table 3-2.  


 Directional Distribution 


Land Use 
AM Peak PM Peak 


In Out In Out 


Low Density Residential 30% 70% 60% 40% 


 Development Volumes 
Based the above, the peak hour development generated traffic volumes are summarised in Table 3-3. 


Table 3-3 Development Volumes 


Scenario Land Use Yield 
AM Peak PM Peak 


IN OUT IN OUT 


Stage 1 Low Density Residential 32 dwellings 8 vph 19 vph 16 vph 11 vph 


Ultimate Low Density Residential 282 dwellings 72 vph 168 vph 144 vph 96 vph 
  







Traffic Impact Assessment 
Craiglie Subdivision, Port Douglas 


Q184103 | 3 July 2019 | Commercial in Confidence 9 


4 Operational Assessment  


 Assessment Scenarios  
As per Council’s request, the study intersection has been assessed for the Stage 1 year of opening and 
design horizon. Additionally, analysis has been undertaken for the ultimate development yield, to understand 
how the study intersection will operate once the full build out is complete.  


 Assessment Criteria 
The performance of the study intersections have been analysed using SIDRA Intersection 8.0 (SIDRA). 
SIDRA is an industry recognised analysis tool that estimates the capacity and performance of intersections 
based on input parameters, including geometry and traffic volumes, and provides estimates of an 
intersection’s Degree of Saturation (DOS), queues and delays. 


4.2.1 Intersection Delay  
The TMR Guide to Traffic Impact Assessments (GTIA) recognises the intersection delay as a greater 
indicator of intersection performance in comparison to the previous TMR Guidelines for Assessment of Road 
Impacts of Development (GARID) significance on the degree of saturation (DOS).  


The desired outcome outlined by the GTIA is to ensure that the sum of all intersection delays on the base 
traffic within the study area does not significantly worsen (i.e. does not increase average delays by more 
than 5% in aggregate) as a result of the development.  The proposed development should seek to achieve 
no net worsening to efficiency across the impact assessment area. 


Intersection mitigation measures (avoid, manage or mitigate) must be considered where the sum of all 
intersection delays on the base traffic is greater than 5% in aggregate.  Furthermore, for priority controlled 
intersections, where the average peak hour delays for any movement exceeds 42 seconds, the intersection 
should be upgraded for safety reasons. 


4.2.2 Intersection Degree of Saturation 
While the movement delay is considered to provide a better indication of intersection performance and safety 
for priority-controlled intersections and roundabouts, the DOS should still be considered when assessing the 
performance of the intersection. 


Table 4-1 provides the DOS thresholds adopted for the assessment. 


 Adopted Intersection Performance Threshold – Degree of Saturation 


Intersection Treatment DOS Threshold 


Signalised Intersections Less than or equal to 0.90 


Roundabouts Less than or equal to 0.85 


Priority controlled intersections Less than or equal to 0.80 
Source: TMR Guidelines for Assessment of Road Impacts Development 
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 Captain Cook Highway / Milman Drive Intersection  
The current configuration of this intersection is a four-way priority controlled arrangement. The aerial and 
adopted SIDRA layout are illustrated in Figure 4-1.  


Figure 4-1 Current and SIDRA assessed layout - Captain Cook Highway / Milman Drive Intersection 


  
Source: Nearmap, SIDRA 8.0 


The results of the SIDRA assessment, for all assessed scenarios, are summarised in Table 4-2. 


 SIDRA Results – Captain Cook Highway / Milman Drive Intersection 


Scenarios 
AM Peak PM Peak 


DOS Critical 
Mvmt Delay 


95th %ile 
Queue DOS Critical 


Mvmt Delay 
95th %ile 
Queue 


2019 BG 0.198 14 sec 5m 0.192 15 sec 4m 


2021 BG 0.204 15 sec 5m 0.199 16 sec 5m 


2031 BG 0.234 18 sec 6m 0.230 19 sec 5m 


2021 BG + Stage 1 0.224 15 sec 6m 0.203 16 sec 5m 


2031 BG + Stage 1 0.273 19 sec 8m 0.243 21 sec 6m 


2031 BG + Ultimate 0.829 43 sec 52m 0.657 36 sec 25m  


The results of the analysis indicate that the four-way priority-controlled arrangement operates within the 
typical performance thresholds (DOS ≤ 0.80 for priority controlled, and delay <42 seconds), for the assessed 
Stage 1 scenarios. When the ultimate development yield is included in the intersection volumes, the 2031 
BG + Ultimate scenario exceeds a DOS of 0.80, and delay <42 seconds in the AM peak period. 
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4.3.2 Trigger Analysis 
At the construction of 238 lots in the ultimate development, the road capacity limits set out by Far North 
Queensland Regional Organisation of Council (FNQROC) require Milman Drive to be upgraded to meet 
FNQROC standards, therefore it is recommended that the southern Andreassen Drive access is constructed 
prior (refer Section 5.2).  


Therefore, a preliminary trigger assessment was undertaken to determine at what development yield of the 
ultimate development the Captain Cook Highway / Milman Drive intersection capacity is triggered to require 
upgrade.  


Table 4-3 summarises the SIDRA results for the trigger analysis to determine at what development yield the 
intersection will require upgrade.   


 SIDRA Results – Trigger Assessment - Captain Cook Highway / Milman Drive Intersection 


Scenarios 
AM Peak PM Peak 


DOS Critical 
Mvmt Delay 


95th %ile 
Queue DOS Critical 


Mvmt Delay 
95th %ile 
Queue 


2031 BG + 270 lots 0.803 40 sec 47m 0.631 35 sec 24m 


The results of the SIDRA analysis indicate that when 270 lots are constructed, the four-way priority 
controlled intersection operates above the typical performance thresholds (DOS ≤ 0.80 for priority controlled, 
and delay <42 seconds), in the AM peak period.  


Therefore, based on this assessment, the construction of the Andreassen Drive access will be required 
based on the trigger of the road capacity of Milman Drive (238 lots), rather than the intersection capacity of 
the Captain Cook Highway / Milman Drive intersection (270 lots). 


4.3.3  Captain Cook Highway / Milman Drive Intersection Reconfiguration 
Item 18 of the Cardno’s Road Safety Audit Report dated 1 July 2019 indicates that there is an existing safety 
concern relating to the shared lane use for turning movements leading to queuing with potential risk for rear 
end crashes.  Therefore, potential intersection improvements have been investigated to determine an 
intersection layout to improve safety and operation.  


This safety concern was observed during the site visit in the intersections existing shape and form, therefore 
it is recommended that this intersection reconfiguration should occur regardless of whether the development 
of the Craiglie Estate were to be constructed. While the reconfigured form improves the operation of the 
intersection as summarised in Table 4-4, the timing of this reconfiguration is not dependent on the quantity of 
lots constructed within the development.  


Cardno has investigated the potential form for the reconfigured intersection based on relevant standards. 
Austroads Guide to Road Design Part 4: Intersections and Crossings indicates that lane widths are desirable 
to be 3.5m wide. The design requirements of the intersection approaches with proposed changes are 
discussed below.  


Due to the wide lane widths present at the Captain Cook Highway / Milman Drive intersection, the 
configuration was able to be amended to add a short left/through lane on the eastern approach and western 
approach and a right turn pocket on the southern approach to improve safety and operation. The northern 
approach is proposed to remain as existing.  


Eastern Approach 


The carriageway of the eastern approach to the intersection measures approximately 21m at the intersection 
and narrows down to a uniform width of 7.0m. Therefore, while the carriageway width is tapering down, it is 
proposed to include a consistent 3.5m exiting lane and major right turning lane with approximately a 15-20m 
left/through short lane utilising the extra width at the intersection approach.  


Western Approach 


Based on aerial imagery, the carriageway width of the western approach to the intersection measures 
approximately 13m. For the major left turn lane, short through/right lane and the exiting lane, a total desirable 
width of 10.5m is required, which can be accommodated by the existing carriageway. As this approach is 
trafficked by heavy vehicles (up to 11% recorded during peak periods in the traffic surveys), it is 
recommended that the additional carriageway width (2.5m) is allocated to the turning lanes to provide heavy 
vehicles with extra lane width to perform the turning movements.  
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Southern Approach 


The southern leg of the intersection measures approximately 15m across the carriageway. It is noted that the 
western side of Captain Cook Highway does not appear to have a sealed kerb. It is proposed to have a 
continuous left/through lane and a short lane dedicated for right turning traffic. Additionally, there is one 
exiting lane on this leg. This requires 10.5m carriageway width to accommodate three traffic lanes which can 
be accommodated with the existing carriageway width. The additional carriageway width may be allocated to 
cycle provision or shoulders.  


The exact functional layout of the intersection should be determined through site survey and detailed design 
phase to ensure that the intersection is designed according to appropriate standards. 


It is recommended to include guidelines for the traffic lanes that do not directly line up as a result of the 
reconfiguration.  


The reconfigured layout, as assessed in SIDRA is shown on Figure 4-2. 


Figure 4-2 SIDRA assessed layout - Captain Cook Highway / Milman Drive Intersection – reconfigured 


 
Source: SIDRA 8.0 


The results of the SIDRA assessment, for assessed scenario are summarised in Table 4-4. 


 SIDRA Results – Captain Cook Highway / Milman Drive Intersection - reconfigured 


Scenarios 
AM Peak PM Peak 


DOS Critical 
Mvmt Delay 


95th %ile 
Queue DOS Critical 


Mvmt Delay 
95th %ile 
Queue 


2031 BG + Ultimate 0.778 38 sec 39m 0.622 35 sec 22m 


The results of the analysis indicate that the four-way priority-controlled arrangement operates within the 
typical performance thresholds (DOS ≤ 0.80 for priority controlled, and delay <42 seconds), for the assessed 
2031 background with ultimate development traffic scenario utilising a reconfigured layout.  


Alternatively, if the southern Andreassen Drive access is constructed prior to the construction of the ultimate 
yield, it is anticipated that the demand on the Captain Cook Highway / Milman Drive intersection will be 
reduced, thus improving the operational performance of the intersection in 2031.  


It is recommended that the turn treatments indicated in the reconfigured intersection form (Figure 4-2) are 
incorporated into the layout regardless of the intersection operation, to improve the overall safety at this 
location.   
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5 Design Considerations  


 Internal Road Network 
The proposed internal road design follows a modified grid structure and is accessible via Wabul Street which 
is expected to be built as part of Stage 1 of the overall development. Wabul Street is the only ingress/egress 
option residents of Stage 1 have available. Figure 5-1 outlines the proposed internal road network for Stage 
1 of development.  


The requirements of The Douglas Shire Council indicates road design is compliant to the relevant standards 
in accordance with FNQROC’s Development Manual.  


Figure 5-1 Stage 1 Internal Road Network  


Source: Nearmap, Cardno drawing Q184109-MP01C 


The proposed internal road network has been reviewed against the requirements set out in Table D1.1 of 
FNQROC’s development manual (Design Manual D1 Road Geometry).  


Table 5-1 provides a summary of the road characteristics. 


Table 5-1 Internal Road Characteristics 


Road 
Proposed 


Typical Cross 
Section 


Catchments 
Gaining Access 


FNQROC Road 
Hierarchy 


Classification 
FNQROC Requirement FNQROC 


Compliant 


Road 1 14.5m 19 lots Access Place 14.5m (5.5m sealed) cross 
section for 0-26 lots  


Road 2 15.5m 32 lots Access Street 15.5m (6.5m sealed) cross 
section for 26-90 lots  


Wabul 
Street 20.0m 


32 lots (stage 1) 
282 lots (ultimate) 


Major Collector 20.0m (11m sealed) cross 
section for 301-600 lots  
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As indicated in Table 5-1, the traffic carrying capacity and proposed typical cross section of the internal 
roads is considered generally in accordance with the requirements set out in FNQROC’s development 
manual. 


 External Road Network Layout 
The external roads which provide access to the development are outlined in Figure 5-2 with their respective 
characteristics summarised in Table 5-2.  


Figure 5-2 Stage 1 External Road Network  


 
Source: Nearmap  


Table 5-2 External Road Characteristics 


Road 
Existing 


Typical Cross 
Section 


Catchment Lots Gaining 
Access from Road 


FNQROC Road 
Hierarchy 


Classification 
FNQROC 


Requirement 
FNQROC 


Compliant 


Stage 1  Existing Proposed  


Milman 
Drive 16.5m 62 lots 32 lots Minor Collector 


16.5m (7.5m sealed) 
cross section for  


91-300 lots 
 


(94 lots) 


Ultimate  Existing Proposed  


Milman 
Drive 16.5m 62 lots 282 lots Minor Collector 


16.5m (7.5m sealed) 
cross section for  


91-300 lots 


 
(344 lots) 


The proposed external road network has been reviewed against the requirements set out in Table D1.1 of 
FNQROC’s development manual (Design Manual D1 Road Geometry. As indicated in Table 5-2, the traffic 
carrying capacity and typical cross section of the external roads is considered generally in accordance with 
the requirements set out in FNQROC’s development manual for Stage 1, however in the ultimate form, the 
catchment size exceeds the road hierarchy classification requirement. 


It is noted that Milman Drive exceeds the FNQROC requirement of 91-300 lots for the minor collector when 
238 out of the total 282 lots are built for the ultimate staging of the development. Therefore, as it is not likely 
that the existing carriageway of Milman Drive can be upgraded, it is recommended to have the southern 
Andreassen Drive access constructed prior to the construction of 238 lots. 
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5.3 Servicing Facility Design Review 
According to the Access, parking and servicing code in the Douglas Shire Planning Scheme (2018), Table 
9.4.1.3.b Access, parking and servicing requirements indicates a dwelling house has no service vehicle 
requirement. 


However, swept path assessment for a Refuse Collection Vehicle (RCV) has been undertaken for 
manoeuvres within the Stage 1 area. The swept path assessment reveals all internal roads are successfully 
serviced by an RCV. It is noted that a reversing movement will be required for Lot 26 in the interim until 
future internal roads are constructed. This has been shown on Figure 5-3.  


Figure 5-3 Lot 26 Interim RCV Swept Path 


 
Source: Cardno drawing Q184109-MP01C   
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Additionally, a reversing manoeuvre is required for Lot 20 as this is a stub road arrangement. This has been 
shown on Figure 5-4. 


Figure 5-4 Lot 20 Stub Road RCV Swept Path 


 
Source: Cardno drawing Q184109-MP01C 


The detailed swept path drawings are attached in Appendix B. 
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6 Recommendations and Conclusion 


Cardno (Qld) Pty Ltd (Cardno) has been commissioned by Port Douglas Land Development Pty Ltd to 
prepare a traffic engineering assessment for a proposed master planned residential development located in 
Craiglie, Port Douglas.  


The proposal focuses on Stage 1 of the masterplan and consists of 32 residential dwellings. 


This traffic engineering assessment has identified the following: 


Traffic Assessment 


> Stage 1 (32 lots) of the development generates a total of 27 vph in the peak period (3.7% proportional 
impact on the Captain Cook Highway intersection), which is considered to be quite low, therefore the 
impact on the external network is deemed to be negligible 


> The ultimate development of 282 lots generates a total of 240 vph in the peak period. 
> SIDRA analysis of the Captain Cook Highway / Milman Drive intersection indicated that the year of 


opening and design horizon scenarios for Stage 1 development traffic operated within the typical 
performance thresholds for a priority controlled intersection with a maximum DOS of 0.273 in the 2031 
AM peak period 


> For the ultimate development yield, the assessment of the Captain Cook Highway / Milman Drive 
intersection revealed the intersection is anticipated above typical thresholds for a priority controlled 
intersection at the ultimate opening year (2031) in the AM peak period (DOS of 0.829)  


> Based on this, potential reconfiguration forms of the intersection were investigated to improve the 
intersection operation and safety as informed from the Road Safety Audit as an existing safety concern 
was observed during the site visit 


> It is recommended to reconfigure the Captain Cook Highway / Milman Drive intersection to include the 
following, regardless of the development yield:  
- Major right turn lane and minor left/through short lane on the eastern approach 
- Major left/through lane and minor short right turn lane on the southern approach 
- Major left turn and minor short through/right lane on the western approach 
- Northern approach unchanged 


> The SIDRA analysis undertaken on the reconfigured intersection form indicates that the 2031 
Background with ultimate development traffic operates with the typical performance thresholds for a 
priority controlled intersection with a maximum DOS of 0.778 in the 2031 AM peak period 


> Trigger analysis for the ultimate development indicates that at the construction of 270 lots, the Captain 
Cook Highway / Milman Drive intersection exceeds the typical performance threshold of DOS < 0.80 in 
the AM peak period 


 
Road Network Assessment 


> The proposed internal road network for Stage 1 meets the requirements of the FNQROC for the 
catchment sizes and road hierarchy classification  


> The external road network utilised by the development (Milman Drive) is classified as a minor collector 
with a maximum catchment size of 300 lots as outlined in the FNQROC. When the Stage 1 development 
is constructed, Milman Drive will provide access for 94 lots which is within the maximum catchment size. 


> However, when the ultimate development of 282 lots is developed, Milman Drive will provide access to 
344 lots which exceeds the maximum catchment size for a Minor Collector 


> As it is unlikely that Milman Drive can be upgraded to a higher order road, it is recommended that the 
southern Andreassen Drive access is constructed to alleviate the demand on Milman Drive and 
subsequently the Captain Cook Highway / Milman Drive intersection. These works are recommended to 
be taken out prior to the construction of 238 lots in the ultimate design. 


Based on the traffic and road network assessment of the Stage 1 development, the impact to the Captain 
Cook Highway / Milman Drive intersection and internal and external road network is considered to be 
appropriate for the development. Following the recommendations outlined in this report, the development is 
considered to be adequate from a traffic engineering perspective. 
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Where the intersection analysis demonstrates there is a component of existing use that
contributes to an unacceptable standard of senvice, then the applicant must obtain an
agreement in writing from the Department of Main Roads and Council regarding the fiming,
costs and responsibiity for the necessary works. All works are to be at no cost to Counci
‘The agreement must be to the satisfaction of the Chief Executive Officer and achieved prior
to the lodgement of the application for operational work for the subdivision.

































































