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Q; Overland Flow Calculations

Project Information

Job Descritpion Heyfield Development Coefficient Parameters (C)
MM Reference 27317 Region: Hume & Whittlesea
Responsible Authority Wellington Shire Council If
Authority Reference C5 0.7
Designer i C10
IFD Data Issued Date** C100 0.9
Revision |Date: 04.04.23
Calculations
Time of
. Area Accumalitive | Coefficient Effective Area | Total Effective | Length of | Time to getto . Qs
SECTION | Chainage Area Concentrat] Intensity** | Qs (overian)
Area Runoff (Ae) Area Catchment Catchment ion (T.)* (OVERLAND)
(X-X) CH/TPCH (m2) (ha) (ha) (Q) (ha) (ha) (m) (min) (min) (mm/hr) (m?/s) (L/s)
- 217694 21.77 21.77 0.7 15.24 15.24 869 14.48 20.48 50.99 2.16 2158
Annual Exceedance Probability (AEP)
Duration 63.20% 50%# 20%* 10% 5% 2% 1%
1 min 84.8 99.7 150 189 229 288 337
2 min 71.8 83.4 123 154 187 237 280
3 min 64.7 75.3 112 140 170 214 253
4 min 59.4 69.4 104 129 157 198 233
5 min 55.1 64.5 96.7 121 147 185 217
10 min 41.3 48.7 73.9 92.7 113 141 165
15 min 33.7 39.8 60.5 75.9 92.3 116 135
20 min 28.8 34 51.6 64.7 78.7 98.7 115
25 min 25.3 29.8 45.2 56.7 68.9 86.5 101
30 min 22.7 26.7 40.4 50.6 61.5 77.3 90.4
45 min 17.7 20.8 31.1 38.9 47.3 59.4 69.6
1 hour 14.8 17.3 25.7 321 38.9 48.9 57.4
1.5 hour 11.5 13.3 19.6 24.3 29.5 37 43.4
2 hour 9.59 11.1 16.1 20 24.2 30.3 35.5
3 hour 7.47 8.57 12.4 15.2 18.4 22.9 26.8
4.5 hour 5.85 6.68 9.53 11.7 14 17.4 20.3
6 hour 4.93 5.61 7.97 9.75 11.6 14.4 16.7
9 hour 3.88 4.42 6.24 7.59 9.02 11.1 12.7
12 hour 3.27 3.73 5.25 6.37 7.54 9.19 10.5
18 hour 2.57 2.93 4,12 4,98 5.86 7.08 8.06
24 hour 2.15 2.46 3.46 4.17 4.88 5.87 6.65
30 hour 1.86 2.13 3.01 3.61 4.22 5.05 5.71
36 hour 1.65 1.89 2.67 3.2 3.74 4.46 5.03
48 hour 1.35 1.55 2.19 2.63 3.06 3.64 4.09
72 hour 0.995 1.15 1.62 1.94 2.25 2.67 2.99
96 hour 0.787 0.908 1.28 1.53 1.77 2.1 2.35
120 hour 0.649 0.747 1.05 1.26 1.46 1.72 1.93




144 hour

0.551

0.631

0.886

1.06

1.23

1.45

1.62

168 hour

0.476

0.543

0.761

0.909

1.05

1.25

1.39




Q;00 Overland Flow Calculations

Project Information

Job Descritpion Heyfield Development I Coefficient Parameters (C)
MM Reference 27317 |Region:
Responsible Authority Wellington Shire Council f
Authority Reference C5 0.7
Designer ﬁ C10
IFD Data Issued Date** C100 0.9
Revision |Date: 04.04.23
Calculations Overland Flow Summary
) Area Accumalitive Coefficient Effective Area | Total Effective | Length of | Time to get to Time Of_ 3 Qio0 Qs Qexcess
SECTION | Chainage Area Concentration | Intensity** | Quoo (overLanp) (GAP ELOW) Notes
Area Runoff (Ae) Area Catchment | Catchment N (OVERLAND) | (oVERLAND)
(T (Q100-05)
(X-X) CH/TPCH (m2) (ha) (ha) () (ha) (ha) (m) (min) (min) (mm/hr) (m3/s) (L/s) (L/s) (L/s) -
- 217694 21.77 21.77 0.9 19.59 19.59 869 14.48 20.48 113.66 6.19 6186 2158 4027
Annual Exceedance Probability (AEP)
Duration 63.20% 50%# 20%* 10% 5% 2% 1%
1 min 84.8 99.7 150.0 189.0 229.0 288.0 337.0
2 min 71.8 83.4 123.0 154.0 187.0 237.0 280.0
3 min 64.7 75.3 112.0 140.0 170.0 214.0 253.0
4 min 59.4 69.4 104.0 129.0 157.0 198.0 233.0
5 min 55.1 64.5 96.7 121.0 147.0 185.0 217.0
10 min 41.3 48.7 73.9 92.7 113.0 141.0 165.0
15 min 33.7 39.8 60.5 75.9 92.3 116.0 135.0
20 min 28.8 34.0 51.6 64.7 78.7 98.7 115.0
25 min 25.3 29.8 45.2 56.7 68.9 86.5 101.0
30 min 22.7 26.7 40.4 50.6 61.5 77.3 90.4
45 min 17.7 20.8 31.1 38.9 47.3 59.4 69.6
1 hour 14.8 17.3 25.7 32.1 38.9 48.9 57.4
1.5 hour 11.5 13.3 19.6 24.3 29.5 37.0 43.4
2 hour 9.6 11.1 16.1 20.0 24.2 30.3 35.5
3 hour 7.5 8.6 12.4 15.2 18.4 22.9 26.8
4.5 hour 5.9 6.7 9.5 11.7 14.0 17.4 20.3
6 hour 4.9 5.6 8.0 9.8 11.6 14.4 16.7
9 hour 3.9 4.4 6.2 7.6 9.0 11.1 12.7
12 hour 3.3 3.7 5.3 6.4 7.5 9.2 10.5
18 hour 2.6 2.9 4.1 5.0 5.9 7.1 8.1
24 hour 2.2 2.5 3.5 4.2 4.9 5.9 6.7
30 hour 1.9 2.1 3.0 3.6 4.2 5.1 5.7
36 hour 1.7 1.9 2.7 3.2 3.7 4.5 5.0
48 hour 1.4 1.6 2.2 2.6 3.1 3.6 4.1
72 hour 1.0 1.2 1.6 1.9 2.3 2.7 3.0
96 hour 0.8 0.9 1.3 1.5 1.8 2.1 2.4
120 hour 0.6 0.7 1.1 1.3 1.5 1.7 1.9
144 hour 0.6 0.6 0.9 1.1 1.2 1.5 1.6
168 hour 0.5 0.5 0.8 0.9 1.1 1.3 1.4




Computations

Client: Date: Oct-2023
Project: Heyfield Development Plan Page No: 1 of 4
Subject: WSUD - INPUTS Reference No: 27317
Designer: [l Checker: CC
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Computations
|
Client: |

Client: Date: Oct-2023

Project: Heyfield Development Plan Page No: 2 of 4

Subject: WSUD SOURCE NODES Reference N¢ 27317

Designer: [ Checker CC

Source Nodes

Example Lot Areas Example Road Areas

Location Resertiy Lots {1 Locston [Read Reaerva

Meaa Ko

Tetal Area tha) Zorng/Surfece Type. Zerung/Suface Type
3218 Med -

e -

100%
l
-
% 70%
0% sox
50% (Fevm= =%} i,
“0%
40%
0%
%
0%
20%
10%
0%
0%
0%
Fures... Hates
I~ imoat Row Fhoies Nctes.
™ Impot Flow
X Cance Bk || Meas>

Example Reserve Areas

Locaior Resarve (1

Zoring/Sufece Type

s ~|

Fuxes Netes
I~ Inpet Row .




Computations

Client:

Date:

Oct-2023

Project: Heyfield Development Plan

Page No:

3 of

Subject: WSUD TREATMENT NODES

Reference Nc¢

Designer:

Checker CC

Treatment Nodes

Example Swale

Lecation  |Swale 1
Inlet Properties
Low Aow By-Pass (cubic metres per sec) 10.000

Storage Propartes

Length (matres)

Bed Slope (%)

Base Width (metres)

Top Width [metras)

Depth fmetres)

Vegetation Height (metres)
Exfltraton Rete (mm/v)

Calculated Swale Propertics

Mannnga N a1
Batter Slope 116
Velocty (m/s) 7172
Hazard 5379
Cross sactional Area fn"2) 24
Swale Capacily icubic meties per s=c) 17.214 |
{
Aluxes... I Noktes. ] Mare )
X Carcel ‘ = B ‘ ‘

" Finish

Example Rainwater tank

1 28

Location Ranwater Tank (1) Products >>

Iniet Propartios

¥ | Low Flow Bypass (cubic meires per sec) 0.000000
High Flow By-pase {cubic metres per eec) 100.000000
ndividual Tark Properties

[ | =] Number of Tanks 12

|
Total Tark Properiies

Sorage Propeties
Volume below overflow ppe (kL) 160000.0
Depth above oveflow fretres) 0.20

[ Surface Area {square metres)
Inkial Violume L)

Cutlet Properties
Overflow Pipe Diameter (mm)

[~ Use Custorn Ourflow and Storage Redationship

e e e

| Xcancd || amBack || o Enish |

Example Pond

]
]

ond 1

Location  [Pond 1

Irlet Propertiea
Low Flow Bypass {cublc meires per s=c) 0.00000
) High Fow By-pasa (cubic metres per zec) 100.0000

Sterage Properties
Suface Aree isquars metres)
Extenced Detention Depth {metres)

Permanent Fool Volume (cubic metres) 30.0
Initial Velume foubic metres) 330.0
=
Exitration Rate frm/r) 0.00
Evaporative Lose as “ of PET 100.00

Durlet Propernies

g}

Ecuvelert Pipe Diameter (mm)
| Ovefiow Weir Wicth (metres) |2 0

Notiorial Detention Time (hrs) 472
|| | ™ Use Custom Outflow and Siorage Reldtionship

|

Notes... ] Mere

a Roweo.. | Fles..

[ Xgmoa |[ =g |




Computations

Client: Date: Oct-2023
Project: Heyfield Development Plan Page No: 4 of 4
Subject: WSUD - SUMMARY Reference N¢ 27317
Designer: [l Checker CC

Overall %Removal from MUSIC

Treatment Train Effectiveness - Junction @j

Sources Residual Load % Reduction

Flow (ML/yr) 47 42.5 9.5
Total Suspended Solids (kg/yr) 9110 1450 84.1
Total Phosphorus (kg/yr) 18.7 6.24 66.6
Total Nitrogen (kg/yr) 134 70.3 47.5
Gross Pollutants (kg/yr) 1800 0 100

| &

Summary:
* 100% of Best Practice Performance Objectives for Stormwater Quality, as contained in BPEMG
Target* Achieved
Stormwater Quality arge . ¢ leve. Achieved | Accounted
(% reduction) | (% reduction)
Total Suspended Solids (TSS) 80 84.1 105% 100%
Total Phosphorus 45 66.6 148% 100%
Total Nitrogen 45 47.5 106% 100%
Gross Pollutants (GP) 70 100.0 143%
86% 100%




PROJECT: 27317 - 69 Tyson Road, Heyfield

Comment
Print-out date: 09/05/2023 - Time: 9:54
Data File: Wetland channel 5yr.dat

1. CROSS-SECTION:

0.00-4}
FREEBOARD = 250mm
-0.10—
-0.20—
-0.30—
-0.40—
'050 T T T T T T T T T
0.0 0.4 0.9 1.3 1.8 22 2.6 3.1 3.5 4.0
2. DISCHARGE INFORMATION:
5 year (20%) storm event
Total discharge = 2.16 cumecs
There is no pipe discharge
Overland / Channel / Watercourse discharge = 2.160 cumecs
3. RESULTS: Water surface elevation = -0.250m
High Flow Channel grade = 1 in 15, Main Channel / Low Flow Channel grade = 1 in 15.
LEFT MAIN RIGHT TOTAL
OVERBANK CHANNEL OVERBANK CROSS-SECTION
Discharge (cumecs): 0.00 2.27 0.00 2.27
D(Max) = Max. Depth (m): 0.00 0.25 0.00 0.25
D(Ave) = Ave. Depth (m): 0.00 0.20 0.00 0.20
V = Ave. Velocity (m/s): 0.00 3.50 0.00 3.50
D(Max) x V (cumecs/m): 0.00 0.87 0.00 0.87
D(Ave) x V (cumecs/m): 0.00 0.71 0.00 0.71
Froude Number: 0.00 2.48 0.00 2.48
Area (m"2): 0.00 0.65 0.00 0.65
Wetted Perimeter (m): 0.00 3.30 0.00 3.30
Flow Width (m): 0.00 3.20 0.00 3.20
Hydraulic Radius (m): 0.00 0.20 0.00 0.20
Composite Manning's n: 0.000 0.025 0.000 0.025
Split Flow? - - - No
4. CROSS-SECTION DATA:
LEFT HAND POINT RIGHT HAND POINT
SEGMENT NO. CHAINAGE (m) R.L. (m) CHAINAGE (m) R.L. (m) MANNING'S N
1 0.000 0.000 1.200 -0.500 0.025
2 1.200 -0.500 3.200 -0.500 0.025
3 3.200 -0.500 4.400 0.000 0.025
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PROJECT: 27317 - 69 Tyson Road, Heyfield
Comment
Print-out date: 09/05/2023 - Time: 9:54
Data File: Wetland channel 100yr.dat
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2. DISCHARGE INFORMATION:
100 year (1%) storm event
Total discharge = 6.19 cumecs
There is no pipe discharge
Overland / Channel / Watercourse discharge = 6.190 cumecs
3. RESULTS: Water surface elevation = -0.290m
High Flow Channel grade = 1 in 15, Main Channel / Low Flow Channel grade = 1 in 15.
LEFT MAIN RIGHT TOTAL
OVERBANK CHANNEL OVERBANK CROSS-SECTION
Discharge (cumecs): 0.00 6.29 0.00 6.29
D(Max) = Max. Depth (m): 0.00 0.46 0.00 0.46
D(Ave) = Ave. Depth (m): 0.00 0.36 0.00 0.36
V = Ave. Velocity (m/s): 0.00 5.00 0.00 5.00
D(Max) x V (cumecs/m): 0.00 2.30 0.00 2.30
D(Ave) x V (cumecs/m): 0.00 1.81 0.00 1.81
Froude Number: 0.00 2.65 0.00 2.65
Area (m"2): 0.00 1.26 0.00 1.26
Wetted Perimeter (m): 0.00 3.74 0.00 3.74
Flow Width (m): 0.00 3.47 0.00 3.47
Hydraulic Radius (m): 0.00 0.34 0.00 0.34
Composite Manning's n: 0.000 0.025 0.000 0.025
Split Flow? - - - No
4. CROSS-SECTION DATA:
LEFT HAND POINT RIGHT HAND POINT
SEGMENT NO. CHAINAGE (m) R.L. (m) CHAINAGE (m) R.L. (m) MANNING'S N
1 0.000 0.000 1.200 -0.750 0.025
2 1.200 -0.750 3.200 -0.750 0.025
3 3.200 -0.750 4.400 0.000 0.025
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MANNINGS FORMULA FOR BATTERED CHANNELS

Project Name: 69 Tyson Road, Heyfield
Project No: 27317
Description: Open channel from wetland 3 - 2

Prepared By: [ NG Date: 05/04/2023
) 4.400 m -
1/ 4.0 1 4.0
2000 m 1200 m

Side Slope on bank 1, z; (H:V) = 4.0
Side Slope on bank 2, z; (H:V) = 4.0
Discharge, Q: = 3.554 m>/s
Velocity, V: = 3.702 m/s
Water depth, y: = 0.300 m
Top width, T: = 4400 m
Bottom width, b: = 2.000 m
Mannings roughness, n: = 0.025
Channel, S: = 15 grade
Channel area, A: =  0.960 m*®
Channel wetted perimeter, P: = 4474 m

Hydraulis radius, R: = 0215 m








