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Figure 1: Aerial View of Site Identification
Source: DA Mapping System

Figure 2: Satellite View of Site Identification
Source: QLD Globe
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2.2 SURROUNDING LAND USES

Table 2: Surrounding land uses

Surrounding land uses

North Existing vegetated area

South Future development/cleared land

East Existing vegetated area

West Existing development/drainage
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3 STORMWATER MANAGEMENT PLAN

3.1 DESIGN METHOD

The stormwater design has been carried out using the Rational Method, in accordance with
the Queensland Urban Drainage Manual (QUDM). Rainfall values from FNQROC
Development Manual D4 (05/23) have been utilised. The majority of the hydrological and
hydraulic computations undertaken during the development of the stormwater drainage system
have been performed utilising the stormwater design module of Version 14 of 12d Model.

In accordance with the QUDM recommendations, the major system design has been
calculated based on a 50-year recurrence interval, using overland flow. Minor flows in rural
residential streets and overland flow have been designed to a 5-year recurrence interval for
rural areas in accordance with QUDM and FNQROC.

Runoff has been calculated using Rainfall intensities that have been obtained from FNQROC
Development Manual - D4 Stormwater Drainage - Chart 18 and checked against the
Australian Government’s - Bureau of Meteorology - Design Rainfall Data System (2016) for the
area.

Overland road flow will be controlled by breaks in the kerb and channel and diverted to
concrete table drains, which will lie at the bottom of the embankment batters and directed to
the creek. Water to flow at -4% crossfall from road and then at -3% cross over the verge
overtopping into waterway.

Gully pit capacities have been estimated using FNQROC Section D4 Appendix B “Kerb Inlet
Capacity Charts”. Roadway flow widths have been calculated using Manning’s equation for
both major and minor flows.

As a rural residential subdivision, pits have been spaced at intervals to ensure road flows do
not exceed the reserve, typical of the adjacent development.

3.2 CATCHMENT AREAS

The catchment area contributing to the culverts is directed from the overland flow of the lots
within Stage 3 and 4 and also the upstream catchment surrounding the waterway. (Refer
Appendix B – Figure 1 – Catchment Plan).
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Figure 1 - Catchment Area for Country Road Stage 3-5 Culvert

3.3 MINOR DRAINAGE

3.3.1 Hydrological Design Philosophy

The minor drainage system consists of a combination of overland flow through the culvert
system and roads, and the kerb inlet pit has a capacity of Q5 plus 300mm freeboard.

The major drainage system involves overland flow on both the street surfaces and through the
culvert. The major drainage system has a capacity of Q50 plus 300mm freeboard, as required
by QUDM and confirmed with MSC.
3.4 MAJOR DRAINAGE

3.4.1 Overland Flow

In accordance with the requirements of QUDM, the major drainage system, which incorporates
overland flow along the street network, has been designed for a recurrence interval of 50
years. Similarly to the minor drainage, major overland bypass flow will be directed to tip out
over the batters to the lawful point of discharge.

Depth by velocity calculations for half the road flow have been undertaken and all pits produce
satisfactory results regarding pedestrian safety (dv < 0.6m2/s).
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3.5 HYDROLOGICAL ANALYSIS

12d Model requires various data to be input by the operator for it to perform hydrological
computations as detailed below.

Coefficients of Runoff have been determined in accordance with Section 5.04 of QUDM
assuming an Urban Residential Development Category. Rainfall intensities have been
obtained from the Australian Government’s - Bureau of Meteorology - Design Rainfall Data
System (2016) for the area.

Times of Concentration have been determined in accordance with Section 4.6.11 of QUDM,
specifically the Recommended Standard Inlet Times detailed in Table 4.6.2.  Larger catchment
Tc has been calculated on an average slope calculation using the Bransby- Williams’ equation
in accordance with QUDM.

The Hydrological Analysis for a Q5 and Q50 event have been undertaken including pit flow,
catchment, bypass and flow widths for the pit layout are shown in the calculation tables
contained in Appendix C. Stormwater longitudinal sections are referred to in Appendix A.

Results of the Hydraulic Analysis showing proposed culvert sizes and invert levels have been
determined through the utilisation of 12d Model. Calculations and tables are contained in
Appendix D.

Stream velocities and volumes were calculated for the catchment for AEP values of 63%,
39%, 18%, 10%, 5%, 2%, 1% and 0.5%. Accumulated values were then determined when flow
paths converged as they descended through the catchment.

The Catchment flow volumes were determined as 10.12m³/s and a velocity of 2.60m/s for the
18% AEP / Q5 event. (Refer Appendix D - Hydrological Analysis).

The Catchment flow volumes were determined as 18.32m³/s and a velocity of 3.29m/s for the
2% AEP / Q50. (Refer Appendix D - Hydrological Analysis).

3.6 STORMWATER OUTLETS

Stormwater outlets have been designed to be in council owned land (drainage easements).
Outlets have been designed to have outlet scour protection and energy dissipation through
rock outlet pads. The flow from the upstream creek will be conveyed under Country Road
using culverts. The outflow from Country Road will be directed towards the north-west
overtopping into the creek.

Upstream flows have been calculated for the existing channels and crossroad drainage
culverts to minimise the risk of disturbance to property.
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Chart 18 Mareeba       
  Annual Exceedance Probability (AEP)    

Duration Duration  
(mins) 63.20% 50% 20% 10% 5% 2% 1% 

1 min 1 135 152 204 237 267 305 333 
2 min 2 117 132 175 202 227 258 281 
3 min 3 110 124 164 190 214 244 265 
4 min 4 105 118 157 182 205 234 255 
5 min 5 100 113 151 175 198 225 246 
10 min 10 84.3 95.3 128 149 168 192 209 
15 min 15 73.5 83 111 130 146 167 182 
20 min 20 65.4 73.9 99 115 130 149 162 
25 min 25 59.1 66.7 89.4 104 117 134 146 
30 min 30 54.1 61 81.6 94.7 107 122 133 
45 min 45 43.4 48.9 65.2 75.6 85.3 97.4 106 
1 hour 60 36.6 41.2 54.8 63.5 71.6 81.7 89.1 
1.5 hour 90 28.2 31.7 42.1 48.8 55.1 62.9 68.6 
2 hour 120 23.1 26 34.7 40.2 45.4 51.9 56.7 
3 hour 180 17.3 19.5 26.1 30.4 34.4 39.5 43.2 
4.5 hour 270 12.9 14.5 19.6 22.9 26.1 30.1 33.1 
6 hour 360 10.4 11.8 16 18.8 21.5 25 27.6 
9 hour 540 7.75 8.82 12.1 14.4 16.6 19.5 21.7 
12 hour 720 6.31 7.2 10 12 13.9 16.5 18.5 
18 hour 1080 4.75 5.45 7.73 9.34 11 13.2 14.9 
24 hour 1440 3.91 4.5 6.47 7.88 9.34 11.4 13 
30 hour 1800 3.37 3.89 5.64 6.92 8.26 10.1 11.6 
36 hour 2160 2.99 3.46 5.05 6.23 7.48 9.22 10.7 
48 hour 2880 2.48 2.88 4.24 5.27 6.37 7.94 9.26 
72 hour 4320 1.9 2.21 3.28 4.11 5.01 6.31 7.42 
96 hour 5760 1.56 1.81 2.7 3.39 4.14 5.23 6.17 
120 hour 7200 1.32 1.54 2.29 2.87 3.5 4.42 5.22 
144 hour 8640 1.15 1.33 1.98 2.47 3.01 3.79 4.46 
168 hour 10080 1.01 1.17 1.73 2.15 2.61 3.27 3.84 
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APPENDIX C
   Hydrological Analysis



JOB NO: 160-005
JOB: Country Road Estate - between Stage 3 and 5

TITLE :
DATE: 20/01/2025

Time of concentration Calculation
(Using Bransby-Williams' Equation)

Proportionality Factor P= 58 (for Ha)

Length of Flow Path L= 2.450 km
Top of Catchment (RL) RL = 428.35 m
Area of Catchment A = 140.53 Ha

Catchment Profile 399

Chainage RL RL Average Slope Calculation
0 399.495 0.495 Outlet Chainage 0
30 399.732 0.732 Catchment length 2450
40 400.3 1.3 Outlet RL 0

642 402.8 3.8 Top RL (Av Slope) 20.8
1588 411.35 12.35
2021 417.35 18.35 Tc =
2239 421.85 22.85
2370 427.1 28.1
2433 428.097 29.097 Tc = 90.0 min
2453 428.35 29.35

Adopted Tc 90.0 min
Total area under graph m2

Area below outlet level m2

Area above outlet m2

Height for average slope 20.26 m

Average Slope S = 0.8 %

Average Slope

x y

x y

#REF! 0.495
#REF! #REF!

Flow Calculation for Upstream Catchment
Catchment 1

Fraction Impervious = fi = 0.2 Table Below (QUDM Table 4.5.1)

1 hour @ 10 year ARI = 1I10 = 63.5 mm/hr (IFD CHARTS)
C10 = 0.65 (QUDM Table 4.5.3)

AEP 63% 39% 18% 10% 5% 2% 1%
Design ARI 1 2 5 10 20 50 100
Frequency Factor FY 0.8 0.85 0.95 1 1.05 1.15 1.2 (QUDM Table 4.5.2)
Coefficient of Discharge CY 0.52 0.5525 0.6175 0.65 0.6825 0.7475 0.78 (QUDM Equation 4.3)
Time of Concentration TC 90 90 90 90 90 90 90 min
Rainfall Intensity 90minI10 28.0 31.5 42.0 48.7 54.9 62.8 68.5 mm/hr (IFD CHARTS)
Area A 140.53 140.53 140.53 140.53 140.53 140.53 141 Ha

Path A Flow 5.68 6.79 10.12 12.36 14.63 18.32 20.86 m3/s

Velocity 2.061 2.213 2.596 2.812 3.009 3.292 3.467 m/s

Height 0.510 0.568 0.722 0.814 0.900 1.031 1.114 m

12d Long Section - In-Situ Culvert Design -
Country Road Estate -

Taken from ERSCON
Super Drain Table

1802
584

26063
1214
24849

7639
6647 P x L
4491 (A ^ 0.1) x (S ^ 0.2)
3337

[to utilise graph area better]

Area under Graph  (m²)
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#VALUE!

Hw=H+ho-LSo

where Hw = 2.8 2.8
ho = 1.8 1.8
L = 30m 30
So = 0.8% 0.008

H= Hw - (ho+Lso)

H 0.76 m

K = V2/1296a

Where K= Length of VC
a= 0.05 g (vertical accelration)
V= 40 km/h

K= 24.7 m

Q10
Given Q10 discharge 12.36 m³/s

Head (H) 0.2 m
Length 30 m

Where Ke = 0.2 0.5 Entry Loss co-efficent (assume 0.5 if unknown) (see 10.8 QUDM)
No. of Cells 2 No
Q10/ Cell 6.18 m³/s/cell

Cell 1 Area of RCBC = 4.10 m² (from 9A-5 on graph)
Where Height = 1.50 m (Given - road height above invert less min. pavement and roof slab)

Width = 2.73 m²

Therefore use 2 No 2700 x 1500

Q50
Given Q100 discharge 18.32 m³/s

Head (H) 0.3 m
Length 30 m

Where Ke = 0.2 0.5 Entry Loss co-efficent (assume 0.5 if unknown) (see 10.8 QUDM)
No. of Cells 2 No
Q50/ Cell 9.2 m³/s/cell

Cell 1 Area of RCBC = 4.90 m² (from 9A-5 on graph)
Where Height = 1.80 m (Given - road height above invert less min. pavement and roof slab)

Width = 2.72 m

Therefore use 2 No 2700 x 1800

Q100
Given Q100 discharge 20.86 m³/s

Head (H) 0.3 m
Length 30 m

Where Ke = 0.2 0.5 Entry Loss co-efficent (assume 0.5 if unknown) (see 10.8 QUDM)
No. of Cells 3 No
Q100/ Cell 7.0 m³/s/cell

Cell 1 Area of RCBC = 3.80 m² (from 9A-5 on graph)
Where Height = 1.80 m (Given - road height above invert less min. pavement and roof slab)

Width = 2.11 m

Therefore use 3 No 2100 x 1800
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min mm/hr ha ha m3/s m3/s % % m m m/s m2/s m3/s m3/s min mm/hr ha m3/s m3/s m3/s m3/s m % mm m/s m/s m m m % m m m/s m m m m m m m
 2/11 HW OUT 400.613 401.085  2/11
 1/11  1/11 to 2/11 15 115 0.677 140.000 94.799 30.230 30.230 HW IN 30.23 15 115 94.799 30.230 30.230 25.550 0.59 (2x)2700x1500 3.73 3.62 Inlet Control 1.16 0.273 2.44 0.664 0.664 0.108 0.891 6.28 399.500 399.350 400.571 400.613 401.235 401.235  1/11
 2-12  2-12 to 1-12 5 156 0.677 0.205 0.139 0.060 0.060 AL4D 0.06 5 156 0.139 0.060 0.060 22.180 1.13 900 0.12 3.4 G2 1.01 1 0.001 9.7 0.007 0.007 1.26 0.232 0.109 1.37 400.400 400.150 400.539 400.259 400.546 401.641 1.10  2-12
 1-12 HW OUT 400.259 400.800  1-12

Q5 STORMWATER CALCULATIONS
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min mm/hr ha ha m3/s m3/s % % m m m/s m2/s m3/s m3/s min mm/hr ha m3/s m3/s m3/s m3/s m % mm m/s m/s m m m % m m m/s m m m m m m m
 2/11 HW OUT 400.850 401.085  2/11
 1/11  1/11 to 2/11 15 167 1.000 140.000 140.000 64.944 64.944 HW IN 64.944 15 167 140.000 64.944 64.944 25.55 0.59 (2x)2700x1500 8.02 3.62 Outlet Control 1.16 0.23 1.82 0.418 0.418 0.035 0.839 14.3 399.500 399.350 400.817 400.850 401.235 401.235  1/11
 2-12  2-12 to 1-12 5 225 1.000 0.205 0.205 0.128 0.128 AL4D 0.128 5 225 0.205 0.128 0.128 22.18 1.13 900 0.26 3.4 G2 1.04 1 0.003 9.7 0.034 0.034 1.34 0.218 0.158 1.72 400.400 400.150 400.604 400.308 400.638 401.641 1.003  2-12
 1-12 HW OUT 400.308 400.800  1-12

Q50 STORMWATER CALCULATIONS


