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Figure 1: Locality Plan Road Map 
 

Figure 2: Locality Plan Aerial Photography 
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Figure 3: Topography Plan 
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CATCHMENT T C 

NETWORK CONCENTRATION TIME CALCULATIONS

Date: 26/10/20

Project: Parklea, Nagambie Address: 21 Lobbs Ln, Nagambie
Job Number: 12566 Prepared By: JB

Description: Catchment Flow Calclation Summary for Proposed Development

AEP (%) 20

Yes Yes No TC Total

Catchment
Initiation 

Time
Catchment 

Length
Height 
Change

Horton            
n* Trial T o

Rainfall 
Intensity Calculated T o

Catchment 
Length

Height 
Change

Mannings      
n

Channel Top 
Width

Channel Basd 
Width

Channel 
Depth CSA Perimeter Velocity T ch Length

Elevation 
Change Mannings Diameter CSA Perimeter Velocity Tp

min m m min mm/hr min m m m m m m² m m/s min m m m m² m m/s min min

Exisitng
Ex A 6 300 1.2 0.100 84.00 20.17 84.17 250 0.25 0.035 6.00 1.00 1.00 3.5 6.385 0.605 6.89     #VALUE! #VALUE! #VALUE! 0.00 97.05
Ex B 6 1100 3.5 0.100 276.00 8.57 276.80   0 0.000 #DIV/0! 0.00 0.000 0.000 #DIV/0! 0.00 282.80
Ex C 6 750 1.2 0.100 272.00 8.66 272.69 0 0.000 #DIV/0! 0.00 0.000 0.000 #DIV/0! 0.00 278.69
Ex D 6 450 1.0 0.100 151.00 13.22 151.62 0 0.000 #DIV/0! 0.00 0.000 0.000 #DIV/0! 0.00 157.62
Ex E 6 250 5.2 0.100 36.00 36.24 36.50 0 0.000 #DIV/0! 0.00 0.000 0.000 #DIV/0! 0.00 42.50
Ex F 6 100 3.1 0.100 15.00 61.49 15.08 0 0.000 #DIV/0! 0.00 0.000 0.000 #DIV/0! 0.00 21.08

Design
A 6 65 0.7 0.100 16.00 59.36 16.58 570 0.57 0.033 5.00 1.00 0.50 1.5 5.123 0.423 22.48 0.000 0.000 #DIV/0! 0.00 45.07
B 6 80 0.8 0.100 18.00 55.57 19.29 1520 1.52 0.033 5.00 1.00 0.50 1.5 5.123 0.423 59.96 0.000 0.000 #DIV/0! 0.00 85.24
C 6 #NUM! 0.00 650 1.30 0.033 5.00 1.00 0.50 1.5 5.123 0.598 18.13 0.000 0.000 #DIV/0! 0.00 24.13
D 6 170 1.7 0.100 35.00 36.91 35.71 510 0.51 0.033 5.00 1.00 0.50 1.5 5.123 0.423 20.12 0.000 0.000 #DIV/0! 0.00 61.82
E 6 50 1.5 0.100 9.00 79.22 9.08 490 0.98 0.033 2.50 0.50 0.50 0.75 2.736 0.572 14.28 0.000 0.000 #DIV/0! 0.00 29.36
F 6 75 0.8 0.100 18.00 55.57 18.55 620 0.93 0.033 2.50 0.50 0.50 0.75 2.736 0.495 20.87 0.000 0.000 #DIV/0! 0.00 45.42
G 6 60 2.5 0.100 9.00 79.22 9.18 280 0.42 0.033 2.50 0.50 0.50 0.75 2.736 0.495 9.42 0.000 0.000 #DIV/0! 0.00 24.60
H 6 85 0.9 0.100 20.00 52.29 20.49 170 0.26 0.033 5.00 1.00 0.50 1.5 5.123 0.517 5.48 0.000 0.000 #DIV/0! 0.00 31.97
I 6 170 3.5 0.100 26.00 44.63 26.65 150 0.38 0.033 5.00 1.00 0.50 1.5 5.123 0.668 3.74 0.000 0.000 #DIV/0! 0.00 36.39
J 6 55 0.6 0.100 14.00 63.80 14.58 110 0.22 0.033 2.50 0.50 0.50 0.75 2.736 0.572 3.21 0.000 0.000 #DIV/0! 0.00 23.78

Note: The conentraton time of the catchment is a combination of several methods as outlined below:

1) The initiation time is typically the duration from when the storm starts to when the runoff begins to move away; typically 6 minutes
2) The initiation time in an urban envirionment is the time taken for an allotmetns roof runoff to travel through the pipes to the street/easement drainage; typically 6 minutes
3) The overland flow time is used to calculate TC for a large homogeneous areas, prior to the development of an overland flow channel
4) The trial T O within the kinematic wave equation must be changed until it approximately matches the Calculated T O , alternatively use goal seek
4a) The Horton roughness factor, google search for typical results. N* of 0.25 has been used for forrested areas in this instance
5) Channel Flow uses a generalised profile to estimate flow velocity and travel time within open drainage at full flowing capacity
6) Pipe flow uses an assumed outfall pipe size to estimate flow velocity and travel time within the urban underground drainage network at full flowing capacity

*Source: QUDM - Third Edition 2013
Lawns

0.010- 0.013
0.010 - 0.016
0.012 - 0.033
0.053 - 0.130
0.100 - 0.200
0.170 - 0.480

Concrete / Asphalt
Bare Sand
Gravelled Surface
Bare Clay - Loam Soil
Sparse Vegetation - Minor Leaf litter

Overland Flow - Kinematic Channel Flow - Mannings Pipe Flow - Mannings

Surface Type Horton n* Roughnss Coefficient



CATCHMENT FLOW CALCULATIONS
RATIONAL METHOD

Date: 26/10/20

Project: Parklea, Nagambie Address: 21 Lobbs Ln, Nagambie
Job Number: 12566 Prepared By: JB

Description: Catchment Flow Calclation Summary for Proposed Development

Minor Design Storm 20 % Major Design Storm 1 %

Pre Development Catchment Flows:

Overall Catchments:
Area C-Value CA T c I minor I major Q minor Q major

ha ha min mm/hr mm/hr m³/s m³/s

CMT Ex A 11.000 0.270 2.970 97.1 18.2 35.2 0.150 0.290
CMT Ex B 47.200 0.270 12.744 282.8 8.4 15.6 0.298 0.553
CMT Ex C 25.800 0.270 6.966 278.7 8.5 15.8 0.165 0.305
CMT Ex D 41.100 0.270 11.097 157.6 12.8 24.2 0.395 0.747
CMT Ex E 10.700 0.270 2.889 42.5 32.4 65.1 0.260 0.523
CMT Ex F 4.430 0.270 1.196 21.1 50.7 103.5 0.168 0.344

Post Development Catchment Flows:

Overall Catchments:
Area C-Value CA T c I minor I major Q minor Q major

ha ha min mm/hr mm/hr m³/s m³/s

CMT A 5.055 0.400 2.022 45.1 31.2 62.5 0.175 0.351
CMT B 61.000 0.400 24.400 85.2 20.0 38.9 1.353 2.634
CMT C 20.500 0.400 8.200 24.1 46.7 95.3 1.065 2.170
CMT D 9.080 0.350 3.178 61.8 25.1 49.6 0.221 0.437
CMT E 8.059 0.300 2.418 29.4 41.3 84.0 0.278 0.564
CMT F 6.130 0.450 2.759 45.4 31.0 62.1 0.238 0.476
CMT G 2.677 0.450 1.205 24.6 46.2 94.1 0.155 0.315
CMT H 3.320 0.400 1.328 32.0 39.2 79.3 0.144 0.293
CMT I 3.433 0.350 1.202 36.4 36.0 72.6 0.120 0.242
CMT J 0.800 0.450 0.360 23.8 47.2 96.1 0.047 0.096



CHANNEL FLOW CALCULATIONS
MANNING'S FLOW CALCULATIONS

Date: 31/07/20

Project: Parklea, Nagambie Address: 21 Lobbs Ln, Nagambie
Job Number: 12566 Prepared By: JB

Description: Catchment B Channel Flow Calclation for through RES

PART 1 - Catchment Flows

Q RUNOFF 2.650 m3/s

PART 2 - Mannings Flow Calculations

Full Flow Capacity:

Mannings "n" 0.035
So 0.002 m/m

Top Width 12 m

Base Width 3 m

Channel Depth 0.75 m

Batter Slopes 6.00 m/m

CSA CHANNEL 5.625 m²

Perimeter CHANNEL 12.124 m

V MAX 0.77 m/s
Q MAX 4.31 m3/s

Part Flow Calculations:

CSA WATER 3.932 m²

Perimeter WATER 10.27 m

V PARTIAL 0.67 m/s
Q PARTIAL 2.650 m³/s

Depth of Water 0.597 m

Freeboard 0.153 m

Capacity 0.62 %
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CHANNEL PROFILE



CHANNEL FLOW CALCULATIONS
MANNING'S FLOW CALCULATIONS

Date: 31/07/20

Project: Parklea, Nagambie Address: 21 Lobbs Ln, Nagambie
Job Number: 12566 Prepared By: JB

Description: Channel Flow Calclation for Existing floodway channel at the Southern end

PART 1 - Catchment Flows

Q RUNOFF 15.684 m3/s

PART 2 - Mannings Flow Calculations

Full Flow Capacity:

Mannings "n" 0.035
So 0.0002 m/m

Top Width 70 m

Base Width 17 m

Channel Depth 1.13 m

Batter Slopes 23.45 m/m

CSA CHANNEL 49.155 m²

Perimeter CHANNEL 70.048 m

V MAX 0.32 m/s
Q MAX 15.68 m3/s

Part Flow Calculations:

CSA WATER 49.155 m²

Perimeter WATER 70.05 m

V PARTIAL 0.32 m/s
Q PARTIAL 15.684 m³/s

Depth of Water 1.130 m

Freeboard 0.000 m

Capacity 1.00 %
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CHANNEL PROFILE



CULVERT DESIGN CALCULATIONS
INLET AND OUTLET CONTROL CHECKS

Date: 31/07/20

Project: Parklea, Nagambie Address: 21 Lobbs Ln, Nagambie
Job Number: 12566 Prepared By: JB

Description: Culvert flow analysis for Southern Crossing

Site Conditions:

Design Flows: Culvert Setout:

Design AEP 1 % Culvert Length 42 m
Q CULVERT 15.7 m³/s U.S. Invert RL 125.45 m

D.S. Invert RL 125.4416 m
Embankment Top RL 127.05 m Culvert Grade 0.02 %
Design Freeboard 0.45 m

Tail Water Level DS 126.6 m

Box Culvert:

Width 3.6 m CSA BOX 4.320 m²
Height 1.2 m P 9.60 m²
No. Culverts 4 R 0.45 m²

Inlet Control Check of Head Water Level: Outlet Control Check of Head Water Level:

C D 0.6 k entry 0.5
k exit 1
n 0.013
V AEP 0.91 m/s
S f 0.000 m
Head Loss 0.08 m

HWL 125.57 m HWL 126.68 m

Freeboard 0.37 m

Culvert is Outlet Controlled


