
 

 

Appendix H – Outline Drainage Strategy  







 

 

Appendix I – Causeway Flow CalculaƟons  
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)
Maximum Time of ConcentraƟon (mins)

Maximum Rainfall (mm/hr)

FEH-22
2
0
1.000
5.00
30.00
50.0

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

1.00
Level Soĸts
0.200
0.600
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

Pervious Drives
Basin 1
S1
S2
S3
S4
S5
Basin 2
S6
Ouƞall

0.869
0.451

0.030
0.024

5.00
5.00

5.00
5.00

5.00

14.000
13.500
13.500
13.600
13.500
12.400
11.700
11.500
11.400
11.400

1200
1800
1200
1200
1200
1200

1800

519808.730
519808.347
519802.025
519749.628
519745.988
519745.791
519761.515
519767.619
519764.612
519766.087

119518.147
119509.784
119509.870
119510.513
119498.151
119475.956
119446.007
119446.661
119440.069
119437.242

0.900
2.000
2.026
2.340
2.293
1.284
0.900
0.750
0.900
1.000

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV
Winter CV

FEH-22
Singular
1.000
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Normal
x
1440
20.0

StarƟng Level (m)
Check Discharge Rate(s)

Check Discharge Volume
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
30

100

0
40
45

0
0
0

0
0
0

Node S1 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
11.474
2.000
16.7

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0169-1670-2000-1670
0.225
1800

Node Pervious Drives Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
x
13.100

Design Depth (m)
Design Flow (l/s)

Diameter (m)

1.200
120.0
0.235

Discharge Coeĸcient 0.600
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Node S6 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

x
x
10.500
0.900
17.1

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0187-1710-0900-1710
0.225
1500

Node Basin 1 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

11.500
808

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 150.5 150.5 2.000 734.5 750.9

Node Pervious Drives Carpark Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

13.100
90
60.000
65.000

Slope (1:X)
Depth (m)

Inf Depth (m)

500.0
0.450

Node Basin 2 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

Invert Level (m)
Time to half empty (mins)

10.750
440

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 51.1 51.1 0.750 126.5 130.4
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

240 minute summer Pervious Drives 152 13.255 0.155 56.5 107.8168 0.0000 OK

240 minute summer Pervious Drives 1.000 Basin 1 19.2 2.197 0.070 0.0732

360 minute summer Basin 1 288 12.005 0.505 36.8 116.1617 0.0000 SURCHARGED

360 minute summer Basin 1 1.001 S1 16.4 0.233 0.231 0.4453

360 minute summer S1 288 12.002 0.528 16.4 1.3449 0.0000 SURCHARGED

360 minute summer S1 1.002 S2 16.4 0.783 0.232 1.0988

360 minute summer S2 288 11.365 0.105 16.4 0.1183 0.0000 OK

360 minute summer S2 1.003 S3 16.4 0.770 0.231 0.2754

240 minute summer S3 140 11.309 0.102 16.7 0.1417 0.0000 OK

240 minute summer S3 1.004 S4 16.7 0.887 0.236 0.4262

120 minute summer S4 66 11.206 0.090 18.3 0.1350 0.0000 OK

120 minute summer S4 1.005 S5 18.2 1.381 0.170 0.4521

120 minute summer S5 68 10.856 0.056 18.2 0.0634 0.0000 OK

120 minute summer S5 1.006 S6 18.2 0.645 0.077 0.2548

360 minute summer Basin 2 280 10.791 0.041 0.8 2.1821 0.0000 OK

360 minute summer Basin 2 2.000 S6 -0.8 -0.121 -0.040 0.0764

360 minute summer S6 280 10.791 0.291 17.5 0.7407 0.0000 OK

360 minute summer S6 1.007 Ouƞall 16.8 1.626 0.085 0.0329 384.7

360 minute summer Ouƞall 280 10.459 0.059 16.8 0.0000 0.0000 OK
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Results for 30 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

120 minute summer Pervious Drives 84 13.446 0.346 260.8 335.6304 0.0000 SURCHARGED

120 minute summer Pervious Drives 1.000 Basin 1 55.1 2.916 0.202 0.3368

480 minute summer Basin 1 496 13.163 1.663 92.0 663.1965 0.0000 SURCHARGED

480 minute summer Basin 1 1.001 S1 17.1 0.291 0.242 0.4453

480 minute summer S1 496 13.160 1.686 17.1 4.2915 0.0000 SURCHARGED

480 minute summer S1 1.002 S2 16.7 0.787 0.236 1.1196

30 minute summer S2 19 11.373 0.113 16.7 0.1277 0.0000 OK

30 minute summer S2 1.003 S3 16.9 0.776 0.238 0.3843

15 minute summer S3 11 11.360 0.153 33.4 0.2137 0.0000 OK

15 minute summer S3 1.004 S4 33.1 0.983 0.468 0.7783

15 minute summer S4 11 11.262 0.146 48.1 0.2191 0.0000 OK

15 minute summer S4 1.005 S5 48.1 1.620 0.448 1.5036

240 minute summer S5 168 11.053 0.253 26.7 0.2862 0.0000 OK

240 minute summer S5 1.006 S6 26.4 0.786 0.112 0.4481

240 minute summer Basin 2 172 11.051 0.301 11.6 19.9290 0.0000 SURCHARGED

240 minute summer Basin 2 2.000 S6 -11.6 -0.659 -0.555 0.1275

240 minute summer S6 168 11.051 0.551 26.4 1.4019 0.0000 SURCHARGED

240 minute summer S6 1.007 Ouƞall 17.1 1.633 0.086 0.0334 988.1

1440 minute winter Ouƞall 960 10.459 0.059 17.1 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.99%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

120 minute summer Pervious Drives 86 13.537 0.437 338.1 443.9983 0.0000 SURCHARGED

120 minute summer Pervious Drives 1.000 Basin 1 65.2 3.041 0.239 0.4120

360 minute summer Basin 1 360 13.366 1.866 132.2 799.5639 0.0000 FLOOD RISK

360 minute summer Basin 1 1.001 S1 17.2 0.283 0.243 0.4453

360 minute summer S1 360 13.363 1.889 17.2 4.8079 0.0000 FLOOD RISK

360 minute summer S1 1.002 S2 16.7 0.787 0.236 1.1215

15 minute summer S2 11 11.388 0.128 16.7 0.1446 0.0000 OK

15 minute summer S2 1.003 S3 17.9 0.776 0.253 0.4533

15 minute summer S3 11 11.379 0.172 40.2 0.2393 0.0000 OK

15 minute summer S3 1.004 S4 40.1 1.011 0.567 0.8820

15 minute summer S4 12 11.279 0.163 59.7 0.2450 0.0000 OK

15 minute summer S4 1.005 S5 59.9 1.606 0.558 1.8513

480 minute summer S5 768 11.268 0.468 24.0 0.5290 0.0000 SURCHARGED

480 minute summer S5 1.006 S6 42.3 0.758 0.179 0.4716

480 minute summer Basin 2 768 11.265 0.515 6.5 39.6755 0.0000 FLOOD RISK

480 minute summer Basin 2 2.000 S6 -6.5 -0.371 -0.313 0.1275

480 minute summer S6 768 11.265 0.765 42.3 1.9476 0.0000 FLOOD RISK

480 minute summer S6 1.007 Ouƞall 17.1 1.634 0.087 0.0334 1484.5

960 minute winter Ouƞall 495 10.459 0.059 17.1 0.0000 0.0000 OK
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