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ANNEX 4 

Drainage Record Drawings 
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ANNEX 5 

Existing Surface Water Network Model  
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
100
0
0.750
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.600

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Node
Type

Manhole
Type

Diameter
(mm)

Width
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

EX_CHANNELDRAIN
12
11
10
9
8
18
17
15
14
13
7
S4

0.126
0.083
0.131
0.080
0.061
0.040
0.295
0.216
0.233
0.059

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

88.000
87.950
88.800
89.100
89.500
89.250
88.900
89.100
89.100
89.350
89.100
89.150
88.518

Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole

1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD

450
1200
1200
1200
1350
1200
1200
1350
1350
1350
1500
1500

450
381455.511
381474.543
381479.184
381579.031
381541.770
381492.774
381484.361
381492.673
381572.307
381539.277
381500.507
381497.507
381492.094

409044.277
409088.261
409116.998
409128.226
409149.203
409171.678
409131.047
409148.399
409126.318
409145.387
409164.322
409177.515
409192.255

0.325
0.750
1.760
1.000
1.850
2.735
1.000
1.580
1.350
1.970
2.160
2.925
2.373
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

Velocity
EquaƟon

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

T of C
(mins)

Rain
(mm/hr)

Lateral
Area
(ha)

Lateral
Ins Point

(%)

Name US
Node

DS
Node

Vel
(m/s)

Flow
(l/s)

Σ Area
(ha)

6.001 EX_CHANNELDRAIN 12 72.500 0.600 Colebrook-White 87.675 87.650 0.025 2900.0 300 1 STANDARD 9.27 50.0 0.126 50

6.001 EX_CHANNELDRAIN 12 0.283 17.1 0.126

1.000 12 11 29.109 0.600 Colebrook-White 87.200 87.040 0.160 181.9 300 1 STANDARD 9.69 50.0

1.000 12 11 1.162 34.2 0.252

1.001 11 8 56.343 0.600 Colebrook-White 87.040 86.590 0.450 125.2 300 1 STANDARD 10.36 50.0

1.001 11 8 1.403 45.4 0.335

2.000 10 9 42.760 0.600 Colebrook-White 88.100 87.650 0.450 95.0 225 1 STANDARD 5.53 50.0

2.000 10 9 1.341 17.8 0.131

2.001 9 8 53.904 0.600 Colebrook-White 87.650 87.110 0.540 99.8 225 1 STANDARD 6.22 50.0

2.001 9 8 1.308 28.6 0.211

1.002 8 7 7.515 0.600 Colebrook-White 86.515 86.455 0.060 125.3 375 1 STANDARD 10.44 50.0

1.002 8 7 1.617 82.3 0.607

3.000 18 17 19.240 0.600 Colebrook-White 87.900 87.670 0.230 83.7 150 1 STANDARD 5.29 50.0

3.000 18 17 1.100 5.4 0.040

3.001 17 13 17.746 0.600 Colebrook-White 87.520 87.237 0.283 62.7 300 1 STANDARD 5.44 50.0

3.001 17 13 1.988 45.4 0.335

4.000 15 14 38.140 0.600 Colebrook-White 87.750 87.380 0.370 103.1 450 1 STANDARD 5.32 50.0

4.000 15 14 2.002 29.3 0.216

4.001 14 13 43.147 0.600 Colebrook-White 87.380 86.940 0.440 98.1 450 1 STANDARD 5.67 50.0

4.001 14 13 2.053 60.9 0.449

3.002 13 7 13.529 0.600 Colebrook-White 86.940 86.790 0.150 90.2 450 1 STANDARD 5.77 50.0

3.002 13 7 2.141 114.2 0.843

1.003 7 S4 15.703 0.600 Colebrook-White 86.225 86.145 0.080 196.3 525 1 STANDARD 10.60 50.0

1.003 7 S4 1.595 196.5 1.450
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

6.001 72.500 2900.0 300 1 STANDARD 88.000 87.675 0.025 87.950 87.650 0.000

6.001 EX_CHANNELDRAIN Manhole 1 STANDARD 12 450 450 Manhole 1 STANDARD

1.000 29.109 181.9 300 1 STANDARD 87.950 87.200 0.450 88.800 87.040 1.460

1.000 12 450 450 Manhole 1 STANDARD 11 1200 Manhole 1 STANDARD

1.001 56.343 125.2 300 1 STANDARD 88.800 87.040 1.460 89.250 86.590 2.360

1.001 11 1200 Manhole 1 STANDARD 8 1350 Manhole 1 STANDARD

2.000 42.760 95.0 225 1 STANDARD 89.100 88.100 0.775 89.500 87.650 1.625

2.000 10 1200 Manhole 1 STANDARD 9 1200 Manhole 1 STANDARD

2.001 53.904 99.8 225 1 STANDARD 89.500 87.650 1.625 89.250 87.110 1.915

2.001 9 1200 Manhole 1 STANDARD 8 1350 Manhole 1 STANDARD

1.002 7.515 125.3 375 1 STANDARD 89.250 86.515 2.360 89.150 86.455 2.320

1.002 8 1350 Manhole 1 STANDARD 7 1500 Manhole 1 STANDARD

3.000 19.240 83.7 150 1 STANDARD 88.900 87.900 0.850 89.100 87.670 1.280

3.000 18 1200 Manhole 1 STANDARD 17 1200 Manhole 1 STANDARD

3.001 17.746 62.7 300 1 STANDARD 89.100 87.520 1.280 89.100 87.237 1.563

3.001 17 1200 Manhole 1 STANDARD 13 1350 Manhole 1 STANDARD

4.000 38.140 103.1 450 1 STANDARD 89.100 87.750 0.900 89.350 87.380 1.520

4.000 15 1350 Manhole 1 STANDARD 14 1350 Manhole 1 STANDARD

4.001 43.147 98.1 450 1 STANDARD 89.350 87.380 1.520 89.100 86.940 1.710

4.001 14 1350 Manhole 1 STANDARD 13 1350 Manhole 1 STANDARD

3.002 13.529 90.2 450 1 STANDARD 89.100 86.940 1.710 89.150 86.790 1.910

3.002 13 1350 Manhole 1 STANDARD 7 1500 Manhole 1 STANDARD

1.003 15.703 196.3 525 1 STANDARD 89.150 86.225 2.400 88.518 86.145 1.848

1.003 7 1500 Manhole 1 STANDARD S4 1500 Manhole 1 STANDARD
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

ConnecƟons Link IL
(m)

Dia
(mm)

Link
Type

EX_CHANNELDRAIN

12

11

10

9

8

18

17

381455.511

381474.543

381479.184

381579.031

381541.770

381492.774

381484.361

381492.673

409044.277

409088.261

409116.998

409128.226

409149.203

409171.678

409131.047

409148.399

88.000

87.950

88.800

89.100

89.500

89.250

88.900

89.100

0.325

0.750

1.760

1.000

1.850

2.735

1.000

1.580

450

1200

1200

1200

1350

1200

1200

450

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

0

1

0

1

0

0

1

0

1

2

0

0

1

0

0
1

0
1

0

0
1

0
1
2

0

0
1

0

6.001
6.001

1.000
1.000

1.001

2.000
2.000

2.001
2.001
1.001

1.002

3.000
3.000

3.001

87.675
87.650

87.200
87.040

87.040

88.100
87.650

87.650
87.110
86.590

86.515

87.900
87.670

87.520

300
300

300
300

300

225
225

225
225
300

375

150
150

300

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD
1 STANDARD

1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

ConnecƟons Link IL
(m)

Dia
(mm)

Link
Type

15

14

13

7

S4

381572.307

381539.277

381500.507

381497.507

381492.094

409126.318

409145.387

409164.322

409177.515

409192.255

89.100

89.350

89.100

89.150

88.518

1.350

1.970

2.160

2.925

2.373

1350

1350

1350

1500

1500

Manhole

Manhole

Manhole

Manhole

Manhole

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

0

1

0

1

2

0

1
2

0

1

0
1

0
1
2

0
1
2

0
1

4.000
4.000

4.001
4.001
3.001

3.002
3.002
1.002

1.003
1.003

87.750
87.380

87.380
86.940
87.237

86.940
86.790
86.455

86.225
86.145

450
450

450
450
300

450
450
375

525
525

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV

FEH-22
Singular
0.750

Winter CV
Analysis Speed

Skip Steady State

0.840
Normal
x

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

StarƟng Level (m)

240
20.0

Check Discharge Rate(s)
Check Discharge Volume

x
x

Storm DuraƟons
15 30 60 120 180 240 360
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

0
0

0
0

0
0

100
100

0
45

0
0

0
0
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

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)

15 minute winter EX_CHANNELDRAIN 12 87.785 0.110 2.0 0.0000 0.0000 OK

15 minute winter EX_CHANNELDRAIN 6.001 6.001:50% -2.0 -0.173 -0.098 0.8938

15 minute winter 6.001:50% 12 87.781 0.119 11.0 0.0000 0.0000 OK

15 minute winter EX_CHANNELDRAIN 6.001 12 8.9 0.468 0.448 0.7006

15 minute winter 12 11 87.300 0.100 19.0 0.3575 0.0000 OK

15 minute winter 12 1.000 11 18.7 0.895 0.228 0.6091

15 minute winter 11 12 87.143 0.103 25.6 0.2145 0.0000 OK

15 minute winter 11 1.001 8 24.8 1.171 0.250 1.1944

15 minute winter 10 10 88.169 0.069 11.4 0.2591 0.0000 OK

15 minute winter 10 2.000 9 11.0 0.902 0.207 0.5419

15 minute winter 9 11 87.741 0.091 18.0 0.1818 0.0000 OK

15 minute winter 9 2.001 8 17.4 1.175 0.335 0.7990

15 minute winter 8 11 86.661 0.146 46.4 0.2745 0.0000 OK

15 minute winter 8 1.002 7 46.3 1.270 0.259 0.2742

15 minute winter 18 10 87.943 0.043 3.5 0.0835 0.0000 OK

15 minute winter 18 3.000 17 3.4 0.820 0.174 0.0795

15 minute winter 17 10 87.617 0.097 29.1 0.4723 0.0000 OK

15 minute winter 17 3.001 13 28.5 1.517 0.203 0.3346

15 minute winter 15 10 87.822 0.072 18.9 0.3357 0.0000 OK

15 minute winter 15 4.000 14 18.4 0.860 0.058 0.8247

15 minute winter 14 11 87.482 0.102 38.8 0.3876 0.0000 OK

15 minute winter 14 4.001 13 38.0 1.024 0.116 1.6189

15 minute winter 13 11 87.094 0.154 71.2 0.3055 0.0000 OK

15 minute winter 13 3.002 7 71.9 1.611 0.211 0.6042

15 minute winter 7 11 86.456 0.231 117.9 0.4078 0.0000 OK

15 minute winter 7 1.003 S4 117.8 1.385 0.341 1.3366 58.3

15 minute winter S4 11 86.352 0.207 117.8 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.95%

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)

15 minute winter EX_CHANNELDRAIN 11 87.903 0.228 3.8 0.0000 0.0000 OK

15 minute winter EX_CHANNELDRAIN 6.001 6.001:50% -3.8 -0.232 -0.191 2.1374

15 minute winter 6.001:50% 11 87.903 0.240 41.0 0.0000 0.0000 OK

15 minute winter EX_CHANNELDRAIN 6.001 12 38.3 0.787 1.916 1.7393

15 minute winter 12 12 87.563 0.363 77.1 1.2932 0.0000 SURCHARGED

15 minute winter 12 1.000 11 73.0 1.188 0.889 2.0498

15 minute winter 11 12 87.408 0.368 100.0 0.7629 0.0000 SURCHARGED

15 minute winter 11 1.001 8 98.0 1.419 0.988 3.9676

15 minute winter 10 11 88.257 0.157 42.7 0.5880 0.0000 OK

15 minute winter 10 2.000 9 42.0 1.194 0.787 1.4817

15 minute winter 9 12 88.041 0.391 68.0 0.7805 0.0000 SURCHARGED

15 minute winter 9 2.001 8 60.3 1.519 1.160 2.0789

15 minute winter 8 11 86.959 0.444 170.8 0.8325 0.0000 SURCHARGED

15 minute winter 8 1.002 7 172.2 1.695 0.964 0.8289

15 minute winter 18 10 87.993 0.093 13.1 0.1805 0.0000 OK

15 minute winter 18 3.000 17 12.7 1.145 0.656 0.2147

15 minute winter 17 10 87.743 0.223 108.8 1.0863 0.0000 OK

15 minute winter 17 3.001 13 107.1 2.056 0.762 0.9253

15 minute winter 15 10 87.895 0.145 70.4 0.6711 0.0000 OK

15 minute winter 15 4.000 14 69.4 1.212 0.218 2.2101

15 minute winter 14 10 87.589 0.209 145.4 0.7917 0.0000 OK

15 minute winter 14 4.001 13 144.0 1.376 0.441 4.4537

15 minute winter 13 11 87.298 0.358 270.4 0.7089 0.0000 OK

15 minute winter 13 3.002 7 270.1 2.189 0.793 1.6621

15 minute winter 7 11 86.845 0.620 438.6 1.0947 0.0000 SURCHARGED

15 minute winter 7 1.003 S4 438.5 2.046 1.270 3.2257 217.9

15 minute winter S4 11 86.589 0.444 438.5 0.0000 0.0000 OK
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.91%

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)

15 minute winter EX_CHANNELDRAIN 11 88.000 0.325 4.7 0.0000 0.1636 FLOOD

15 minute winter EX_CHANNELDRAIN 6.001 6.001:50% 7.8 -0.243 0.390 2.5527

15 minute winter 6.001:50% 12 87.980 0.317 51.5 0.9650 0.0000 PONDING

15 minute winter EX_CHANNELDRAIN 6.001 12 51.5 0.833 2.578 2.5517

15 minute winter 12 11 87.950 0.750 96.8 2.6720 0.2739 FLOOD

15 minute winter 12 1.000 11 87.4 1.241 1.064 2.0498

15 minute winter 11 11 87.770 0.730 109.5 1.5146 0.0000 SURCHARGED

15 minute winter 11 1.001 8 110.7 1.572 1.116 3.9676

15 minute winter 10 12 88.694 0.594 53.6 2.2285 0.0000 SURCHARGED

15 minute winter 10 2.000 9 44.9 1.204 0.842 1.7006

15 minute winter 9 12 88.354 0.704 75.6 1.4053 0.0000 SURCHARGED

15 minute winter 9 2.001 8 69.7 1.753 1.340 2.1095

15 minute winter 8 11 87.146 0.631 200.3 1.1851 0.0000 SURCHARGED

15 minute winter 8 1.002 7 201.1 1.824 1.126 0.8289

15 minute winter 18 10 88.011 0.111 16.4 0.2139 0.0000 OK

15 minute winter 18 3.000 17 16.1 1.167 0.830 0.2901

15 minute winter 17 10 87.800 0.280 136.9 1.3619 0.0000 OK

15 minute winter 17 3.001 13 133.2 2.102 0.948 1.1176

15 minute winter 15 10 87.916 0.166 88.4 0.7693 0.0000 OK

15 minute winter 15 4.000 14 87.2 1.279 0.274 2.6053

15 minute winter 14 10 87.615 0.235 182.6 0.8904 0.0000 OK

15 minute winter 14 4.001 13 180.9 1.406 0.554 5.2166

15 minute winter 13 11 87.435 0.495 337.8 0.9791 0.0000 SURCHARGED

15 minute winter 13 3.002 7 336.1 2.261 0.987 1.9714

15 minute winter 7 11 86.985 0.760 536.0 1.3427 0.0000 SURCHARGED

15 minute winter 7 1.003 S4 536.0 2.482 1.552 3.3146 273.8

15 minute winter S4 11 86.622 0.477 536.0 0.0000 0.0000 OK
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Results for 100 year +45% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.89%

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)

30 minute winter EX_CHANNELDRAIN 17 88.000 0.325 5.5 0.0000 0.0247 FLOOD

30 minute winter EX_CHANNELDRAIN 6.001 6.001:50% -5.5 -0.227 -0.278 2.5527

15 minute winter 6.001:50% 13 87.988 0.326 75.4 7.9965 0.0000 PONDING

30 minute winter EX_CHANNELDRAIN 6.001 12 60.8 0.944 3.040 2.5517

15 minute winter 12 9 87.950 0.750 111.2 2.6723 12.0245 FLOOD

15 minute winter 12 1.000 11 92.9 1.319 1.131 2.0498

15 minute winter 11 10 87.874 0.834 109.9 1.7298 0.0000 SURCHARGED

15 minute winter 11 1.001 8 110.4 1.570 1.113 3.9676

15 minute winter 10 10 89.100 1.000 77.4 3.7510 5.7062 FLOOD

15 minute winter 10 2.000 9 48.5 1.222 0.909 1.7006

15 minute winter 9 11 88.867 1.217 89.5 2.4282 0.0000 SURCHARGED

15 minute winter 9 2.001 8 81.6 2.053 1.569 2.1438

15 minute winter 8 11 87.369 0.854 218.5 1.6036 0.0000 SURCHARGED

15 minute winter 8 1.002 7 214.2 1.942 1.199 0.8289

15 minute winter 18 12 88.660 0.760 23.7 1.4679 0.0000 FLOOD RISK

15 minute winter 18 3.000 17 23.8 1.351 1.224 0.3387

15 minute winter 17 11 88.380 0.860 190.1 4.1816 0.0000 SURCHARGED

15 minute winter 17 3.001 13 183.4 2.604 1.305 1.2497

15 minute winter 15 11 88.049 0.299 127.8 1.3853 0.0000 OK

15 minute winter 15 4.000 14 121.9 1.264 0.383 5.1549

15 minute winter 14 11 88.013 0.633 251.7 2.4029 0.0000 SURCHARGED

15 minute winter 14 4.001 13 240.5 1.518 0.737 6.8364

15 minute winter 13 11 87.703 0.763 456.0 1.5101 0.0000 SURCHARGED

15 minute winter 13 3.002 7 454.8 2.871 1.336 2.1219

15 minute winter 7 11 87.188 0.963 667.8 1.7018 0.0000 SURCHARGED

15 minute winter 7 1.003 S4 667.1 3.088 1.932 3.3581 380.9

15 minute summer S4 11 86.642 0.497 654.3 0.0000 0.0000 OK
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ANNEX 6 

Impermeable Area Plan 
 
 

  



IMPERMEABLE AREA KEY

PROPOSED SURFACE WATER SEWER

EXISTING SURFACE WATER SEWER

SITE BOUNDARY

PROPOSED IMPERMEABLE AREA

NEW CHANNEL DRAIN (0.106ha)

TANK INLET (0.158ha)

TANK OUTLET (0.158ha)

TOTAL = 0.422ha

EXISTING IMPERMEABLE AREA

S8 (0.061ha)

S9 (0.080ha)

S10 (0.131ha)

S11 (0.083ha)

S12 (0.252ha)

S13 (0.059ha)

S14 (0.233ha)

S15 (0.216ha)

S17 (0.295ha)

S18 (0.040ha)

TOTAL = 1.450ha
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
100
0
0.750
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.600

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Node
Type

Manhole
Type

Diameter
(mm)

Width
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

CHANNEL DRAIN
EX_CHANNELDRAIN
12
11
10
9
8
18
17
TANK_IN
TANK_OUT
15B
15A
15
14
13
7
S4

0.035
0.035
0.126
0.083
0.131
0.080
0.061
0.040
0.295
0.158
0.158

0.216
0.233
0.059

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

5.00
5.00
5.00

88.150
88.150
87.950
88.800
89.100
89.500
89.250
88.900
89.100
89.330
89.330
89.150
89.100
89.100
89.350
89.100
89.150
88.518

JuncƟon
JuncƟon
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole
Manhole

1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD
1 STANDARD

450
450
450

1200
1200
1200
1350
1200
1200
1500
1500
1500
1500
1350
1350
1350
1500
1500

450
450
450

381443.391
381455.511
381474.378
381479.184
381579.031
381541.770
381492.774
381484.361
381492.673
381523.324
381536.773
381557.497
381578.221
381572.307
381539.277
381500.507
381497.507
381492.094

409015.968
409044.277
409088.261
409116.998
409128.226
409149.203
409171.678
409131.047
409148.399
408986.317
409021.230
409069.466
409117.703
409126.318
409145.387
409164.322
409177.515
409192.255

0.470
0.475
0.750
1.760
1.000
1.850
2.735
1.000
1.580
0.880
0.920
0.970
1.150
1.350
1.970
2.160
2.925
2.373
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

Velocity
EquaƟon

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

T of C
(mins)

Rain
(mm/hr)

Lateral
Area
(ha)

Lateral
Ins Point

(%)

Name US
Node

DS
Node

Vel
(m/s)

Flow
(l/s)

Σ Area
(ha)

6.000 CHANNEL DRAIN EX_CHANNELDRAIN 30.794 0.600 Colebrook-White 87.680 87.675 0.005 6158.9 450 1 STANDARD 7.06 50.0 0.036 50

6.000 CHANNEL DRAIN EX_CHANNELDRAIN 0.249 9.6 0.071

6.001 EX_CHANNELDRAIN 12 72.500 0.600 Colebrook-White 87.675 87.650 0.025 2900.0 300 1 STANDARD 11.33 50.0 0.126 50

6.001 EX_CHANNELDRAIN 12 0.283 31.4 0.232

1.000 12 11 29.136 0.600 Colebrook-White 87.200 87.040 0.160 182.1 300 1 STANDARD 11.75 50.0

1.000 12 11 1.162 48.5 0.358

1.001 11 8 56.343 0.600 Colebrook-White 87.040 86.590 0.450 125.2 300 1 STANDARD 12.42 50.0

1.001 11 8 1.403 59.8 0.441

2.000 10 9 42.760 0.600 Colebrook-White 88.100 87.650 0.450 95.0 225 1 STANDARD 5.53 50.0

2.000 10 9 1.341 17.8 0.131

2.001 9 8 53.904 0.600 Colebrook-White 87.650 87.110 0.540 99.8 225 1 STANDARD 6.22 50.0

2.001 9 8 1.308 28.6 0.211

1.002 8 7 7.515 0.600 Colebrook-White 86.515 86.455 0.060 125.3 375 1 STANDARD 12.50 50.0

1.002 8 7 1.617 96.6 0.713

3.000 18 17 19.240 0.600 Colebrook-White 87.900 87.670 0.230 83.7 150 1 STANDARD 5.29 50.0

3.000 18 17 1.100 5.4 0.040

3.001 17 13 17.746 0.600 Colebrook-White 87.520 87.237 0.283 62.7 300 1 STANDARD 5.44 50.0

3.001 17 13 1.988 45.4 0.335

5.000 TANK_IN TANK_OUT 6.000 0.600 Colebrook-White 88.450 88.410 0.040 150.0 300 1 STANDARD 5.08 50.0

5.000 TANK_IN TANK_OUT 1.281 21.4 0.158

5.001 TANK_OUT 15B 52.499 0.600 Colebrook-White 88.410 88.180 0.230 228.3 300 1 STANDARD 5.92 50.0

5.001 TANK_OUT 15B 1.036 42.8 0.316

5.002 15B 15A 52.500 0.600 Colebrook-White 88.180 87.950 0.230 228.3 300 1 STANDARD 6.77 50.0

5.002 15B 15A 1.036 42.8 0.316

5.003 15A 15 10.450 0.600 Colebrook-White 87.950 87.900 0.050 209.0 300 1 STANDARD 6.93 50.0

5.003 15A 15 1.084 42.8 0.316

4.000 15 14 38.140 0.600 Colebrook-White 87.750 87.380 0.370 103.1 450 1 STANDARD 7.25 50.0

4.000 15 14 2.002 72.1 0.532
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

Velocity
EquaƟon

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

T of C
(mins)

Rain
(mm/hr)

Lateral
Area
(ha)

Lateral
Ins Point

(%)

Name US
Node

DS
Node

Vel
(m/s)

Flow
(l/s)

Σ Area
(ha)

4.001 14 13 43.147 0.600 Colebrook-White 87.380 86.940 0.440 98.1 450 1 STANDARD 7.60 50.0

4.001 14 13 2.053 103.7 0.765

3.002 13 7 13.529 0.600 Colebrook-White 86.940 86.790 0.150 90.2 450 1 STANDARD 7.70 50.0

3.002 13 7 2.141 157.1 1.159

1.003 7 S4 15.703 0.600 Colebrook-White 86.225 86.145 0.080 196.3 525 1 STANDARD 12.66 50.0

1.003 7 S4 1.595 253.7 1.872

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

6.000 30.794 6158.9 450 1 STANDARD 88.150 87.680 0.020 88.150 87.675 0.025

6.000 CHANNEL DRAIN 450 450 JuncƟon EX_CHANNELDRAIN 450 450 JuncƟon

6.001 72.500 2900.0 300 1 STANDARD 88.150 87.675 0.175 87.950 87.650 0.000

6.001 EX_CHANNELDRAIN 450 450 JuncƟon 12 450 450 Manhole 1 STANDARD

1.000 29.136 182.1 300 1 STANDARD 87.950 87.200 0.450 88.800 87.040 1.460

1.000 12 450 450 Manhole 1 STANDARD 11 1200 Manhole 1 STANDARD

1.001 56.343 125.2 300 1 STANDARD 88.800 87.040 1.460 89.250 86.590 2.360

1.001 11 1200 Manhole 1 STANDARD 8 1350 Manhole 1 STANDARD

2.000 42.760 95.0 225 1 STANDARD 89.100 88.100 0.775 89.500 87.650 1.625

2.000 10 1200 Manhole 1 STANDARD 9 1200 Manhole 1 STANDARD

2.001 53.904 99.8 225 1 STANDARD 89.500 87.650 1.625 89.250 87.110 1.915

2.001 9 1200 Manhole 1 STANDARD 8 1350 Manhole 1 STANDARD

1.002 7.515 125.3 375 1 STANDARD 89.250 86.515 2.360 89.150 86.455 2.320

1.002 8 1350 Manhole 1 STANDARD 7 1500 Manhole 1 STANDARD
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

3.000 19.240 83.7 150 1 STANDARD 88.900 87.900 0.850 89.100 87.670 1.280

3.000 18 1200 Manhole 1 STANDARD 17 1200 Manhole 1 STANDARD

3.001 17.746 62.7 300 1 STANDARD 89.100 87.520 1.280 89.100 87.237 1.563

3.001 17 1200 Manhole 1 STANDARD 13 1350 Manhole 1 STANDARD

5.000 6.000 150.0 300 1 STANDARD 89.330 88.450 0.580 89.330 88.410 0.620

5.000 TANK_IN 1500 Manhole 1 STANDARD TANK_OUT 1500 Manhole 1 STANDARD

5.001 52.499 228.3 300 1 STANDARD 89.330 88.410 0.620 89.150 88.180 0.670

5.001 TANK_OUT 1500 Manhole 1 STANDARD 15B 1500 Manhole 1 STANDARD

5.002 52.500 228.3 300 1 STANDARD 89.150 88.180 0.670 89.100 87.950 0.850

5.002 15B 1500 Manhole 1 STANDARD 15A 1500 Manhole 1 STANDARD

5.003 10.450 209.0 300 1 STANDARD 89.100 87.950 0.850 89.100 87.900 0.900

5.003 15A 1500 Manhole 1 STANDARD 15 1350 Manhole 1 STANDARD

4.000 38.140 103.1 450 1 STANDARD 89.100 87.750 0.900 89.350 87.380 1.520

4.000 15 1350 Manhole 1 STANDARD 14 1350 Manhole 1 STANDARD

4.001 43.147 98.1 450 1 STANDARD 89.350 87.380 1.520 89.100 86.940 1.710

4.001 14 1350 Manhole 1 STANDARD 13 1350 Manhole 1 STANDARD

3.002 13.529 90.2 450 1 STANDARD 89.100 86.940 1.710 89.150 86.790 1.910

3.002 13 1350 Manhole 1 STANDARD 7 1500 Manhole 1 STANDARD

1.003 15.703 196.3 525 1 STANDARD 89.150 86.225 2.400 88.518 86.145 1.848

1.003 7 1500 Manhole 1 STANDARD S4 1500 Manhole 1 STANDARD
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

ConnecƟons Link IL
(m)

Dia
(mm)

Link
Type

CHANNEL DRAIN

EX_CHANNELDRAIN

12

11

10

9

8

18

381443.391

381455.511

381474.378

381479.184

381579.031

381541.770

381492.774

381484.361

409015.968

409044.277

409088.261

409116.998

409128.226

409149.203

409171.678

409131.047

88.150

88.150

87.950

88.800

89.100

89.500

89.250

88.900

0.470

0.475

0.750

1.760

1.000

1.850

2.735

1.000

450

450

450

1200

1200

1200

1350

1200

450

450

450

JuncƟon

JuncƟon

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

0

1

0

1

0

1

0

0

1

0

1

2

0

0

0
1

0
1

0
1

0

0
1

0
1
2

0

0

6.000
6.000

6.001
6.001

1.000
1.000

1.001

2.000
2.000

2.001
2.001
1.001

1.002

3.000

87.680
87.675

87.675
87.650

87.200
87.040

87.040

88.100
87.650

87.650
87.110
86.590

86.515

87.900

450
450

300
300

300
300

300

225
225

225
225
300

375

150

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD
1 STANDARD

1 STANDARD

1 STANDARD
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

ConnecƟons Link IL
(m)

Dia
(mm)

Link
Type

17

TANK_IN

TANK_OUT

15B

15A

15

14

13

381492.673

381523.324

381536.773

381557.497

381578.221

381572.307

381539.277

381500.507

409148.399

408986.317

409021.230

409069.466

409117.703

409126.318

409145.387

409164.322

89.100

89.330

89.330

89.150

89.100

89.100

89.350

89.100

1.580

0.880

0.920

0.970

1.150

1.350

1.970

2.160

1200

1500

1500

1500

1500

1350

1350

1350

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

Manhole

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1 STANDARD

1

0

0

1

0

1

0

1

0

1

0

1

0

1

2

0

1

0

0
1

0
1

0
1

0
1

0
1

0
1
2

0

3.000

3.001

5.000
5.000

5.001
5.001

5.002
5.002

5.003
5.003

4.000
4.000

4.001
4.001
3.001

3.002

87.670

87.520

88.450
88.410

88.410
88.180

88.180
87.950

87.950
87.900

87.750
87.380

87.380
86.940
87.237

86.940

150

300

300
300

300
300

300
300

300
300

450
450

450
450
300

450

1 STANDARD

1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD
1 STANDARD

1 STANDARD
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

ConnecƟons Link IL
(m)

Dia
(mm)

Link
Type

7

S4

381497.507

381492.094

409177.515

409192.255

89.150

88.518

2.925

2.373

1500

1500

Manhole

Manhole

1 STANDARD

1 STANDARD
1

2

0

1

1
2

0
1

3.002
1.002

1.003
1.003

86.790
86.455

86.225
86.145

450
375

525
525

1 STANDARD
1 STANDARD

1 STANDARD
1 STANDARD

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV

FEH-22
Singular
0.750

Winter CV
Analysis Speed

Skip Steady State

0.840
Normal
x

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

StarƟng Level (m)

240
20.0

Check Discharge Rate(s)
Check Discharge Volume

x
x

Storm DuraƟons
15 30 60 120 180 240 360

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
30

0
0

0
0

0
0

100
100

0
45

0
0

0
0

Node 15A Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
x
87.950
1.100
3.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0081-3000-1100-3000
0.100
1200


