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CAUSEWAY )

Geosmart Information Ltd File: 77823 C1 BRITANNIA ROA | Pa

Network: Storm Network 1
David South
17/01/2025

gel

Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s)

Return Period (years) 2 Connection Type

Additional Flow (%) 0 Minimum Backdrop Height (m)

CV 0.750 Preferred Cover Depth (m)

Time of Entry (mins) 5.00 Include Intermediate Ground

Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules

Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Easting Northing
(ha) (mins) Level (mm) (m) (m)
(m)
0.010 107.550 600 410821.587 415791.593
0.006 107.340 600 410827.596 415780.392
0.008 107.550 600 410833.040 415797.784
0.006 107.230 600 410839.264 415786.926
0.008 107.550 600 410835.838 415798.647
0.006 107.200 600 410842.116 415788.513
0.011 107.330 600 410846.821 415808.737
0.006 107.050 600 410853.918 415795.216
0.011 107.330 600 410849.024 415809.482
0.006 107.000 600 410856.746 415796.789
0.010 107.180 600 410861.079 415816.476
0.007 106.850 600 410867.894 415803.010
0.010 107.180 600 410863.728 415817.607
0.007 106.800 600 410871.495 415805.034
0.010 106.920 600 410875.812 415824.692
0.009 106.600 600 410883.044 415811.493
0.009 106.670 600 410883.313 415827.579
0.007 106.360 1200 410890.753 415815.750
106.060 600 410895.456 415811.582
Links

Name US DS Length ks(mm)/

Node Node (m) n
1 2
2 4
3 4
4 6
5 6
6 8
7 8

Name Vel Cap Flow

(m/s) (I/s) (I/s)

1.295 229 13
1.184 47.1 2.0
1.614 28.5 1.0
1.253 49.8 3.8
1.730 30.6 1.0
1.375 54.7 5.4
1365 24.1 14

1.00

Level Soffits
0.200

0.600

v

v

Depth
(m)

0.750
0.825
0.750
0.825
0.750
0.825
0.750
0.825
0.750
0.825
0.750
0.825
0.750
0.825
0.750
1.300
0.750
1.800
1.800

usiL DSIL Fall Slope Dia TofC Rain
(m) (m) (m) (1:X) (mm) (mins) (mm/hr)
0.210 150
0.110 225
150
0.030
0.350 150
0.150
150
us DS X Area IAdd Pro Pro
Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
0.600 0.600 0.010 0.0 24 0.702
0.600 0.600 0.016 0.0 31 0.588
0.600 0.600 0.008 0.0 20 0.766
0.600 0.600 0.030 0.0 42 0.744
0.600 0.600 0.008 0.0 19 0.806
0.600 0.600 0.044 0.0 48 0.886
0.600 0.600 0.011 0.0 24 0.740

Flow+ v10.7 Copyright © 1988-2025 Causeway Technologies Ltd




CAUSEWAY )

Geosmart Information Ltd

File: 77823 C1 BRITANNIA ROA
Network: Storm Network 1
David South

Page 2

17/01/2025
Links
Name us DS Length ks (mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
8 10 0.050
9 10 150
10 12 0.150
11 12 150
12 14 0.050
13 14 150
14 16 0.600
15 16 106.170 105.375 150
16 18 0.500
17 18 105.920 104.560 150
18 18_OuUT 104.560 0.300
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (I/s) (l/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (t/s)  (mm)  (m/s)
1.628 64.7 7.5 0.600 0.600 0.061 0.0 51 1.094
1.503 26.6 1.4 0.600 0.600 0.011 0.0 23 0.791
1.418 56.4 9.5 0.600 0.600 0.078 0.0 62 1.058
1.492 26.4 1.3 0.600 0.600 0.010 0.0 23 0.773
1439 57.2 115 0.600 0.600 0.095 0.0 68 1.130
1.618 28.6 13 0.600 0.600 0.010 0.0 21 0.811
2.798 111.2 134 0.600 1.000 0.112 0.0 52 1.901
2.325 41.1 1.3 0.600 1.075 0.010 0.0 18 1.042
1245 15.7 1.075 0.131 0.0 53 2.149
55.9 1.2 0.600 0.009 0.0 15 1.263
2871 1142 17.5 0.147 0.0 59 2.094
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Normal Additional Storage (m¥ha) 20.0
Summer CV  0.750 Skip Steady State V' Check Discharge Rate(s) x
Winter CV  0.840 Drain Down Time (mins) 240 Check Discharge Volume  x
Storm Durations
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

30
100
100

Flap Valve x
Replaces Downstream Link v/

Climate Change Additional Area

(cC %)

o O o

45

(A %) (Q %)

o O oo

Node 18 Online Hydro-Brake® Control

Invert Level (m) 104.560
Design Depth (m) 1.200
Design Flow (I/s) 3.0

Additional Flow

o O oo

Objective  (HE) Minimise upstream storage

Sump Available Vv

Product Number CTL-SHE-0079-3000-1200-3000
Min Outlet Diameter (m) 0.100
Min Node Diameter (mm) 1200

Flow+ v10.7 Copyright © 1988-2025 Causeway Technologies Ltd




Geosmart Information Ltd File: 77823 C1 BRITANNIA ROA | Page 3
CAUSEMY £ Network: Storm Network 1
L David South

17/01/2025

Node 18 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 104.560
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins) 312

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?)  (m?) (m) (m?)  (m?)
0.000 64.0 0.0 1.200 64.0 0.0 1.201 0.0 0.0

Flow+ v10.7 Copyright © 1988-2025 Causeway Technologies Ltd
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Geosmart Information Ltd

File: 77823 C1 BRITANNIA ROA
Network: Storm Network 1

David South
17/01/2025

Page 4

Results for 2 year Critical Storm Duration. Lowest mass balance: 97.58%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
180 minute winter
15 minute summer

Link Event us
(Velocity) Node
15 minute winter 1
15 minute winter 2
15 minute winter 3
15 minute winter 4
15 minute winter 5
15 minute winter 6
15 minute winter 7
15 minute winter 8
15 minute winter 9
15 minute winter 10
15 minute winter 11
15 minute winter 12
15 minute winter 13
15 minute winter 14
15 minute winter 15
15 minute winter 16
15 minute winter 17
180 minute winter 18

us
Node

O oo NOOULDd WN R

[N
= O

12
13
14
15
16
17
18
18_OUT

Link

1.000
1.001
2.000
1.002
3.000
1.003
4.000
1.004
5.000
1.005
6.000
1.006
7.000
1.007
8.000
1.008
9.000

Hydro-Brake®

Peak
(mins)
10
10
10
11
10
11
10
11
10
11
10
11
10
11
10
11
11
124
1

Level
(m)
106.824
106.547
106.819
106.451
106.819
106.423
106.605
106.285
106.604
106.240
106.453
106.102
106.452
106.031
106.188
105.359
105.935
104.747
104.260

Depth
(m)
0.024
0.032
0.019
0.046
0.019
0.048
0.025
0.060
0.023
0.065
0.023
0.077
0.022
0.056
0.018
0.058
0.015
0.187
0.000

Inflow
(1/s)

1.3
2.1
1.0
3.8
1.0
5.4
14
7.4
1.4
9.6
1.3
11.7
1.3
13.8
1.3
16.2
1.1
5.7
2.3

Node
Vol (m3)
0.0134
0.0135
0.0095
0.0197
0.0092
0.0205
0.0142
0.0256
0.0135
0.0278
0.0125
0.0348
0.0120
0.0253
0.0101
0.0246
0.0077
11.5657
0.0000

DS Outflow Velocity Flow/Cap
Node

18_OUT

(1/s)
1.3
2.0
1.0
3.7
1.0
5.4
1.4
7.5
1.4
9.6
1.3

11.7
1.3
13.8
1.3
16.2
1.1
2.7

(m/s)
0.689
0.441
0.743
0.615
0.780
0.742
0.732
0.841
0.784
0.901
0.762
1.203
0.808
1.862
1.043
2.075
1.272

0.055
0.043
0.034
0.074
0.032
0.099
0.056
0.116
0.051
0.171
0.048
0.205
0.044
0.124
0.031
0.130
0.020

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Link

Vol (m?)

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Discharge

0.0232
0.0614
0.0162
0.0196
0.0148
0.0992
0.0283
0.0290
0.0258
0.1368
0.0249
0.0406
0.0231
0.0983
0.0183
0.0687
0.0986

Vol (m3)

25.8

Flow+ v10.7 Copyright © 1988-2025 Causeway Technologies Ltd
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Geosmart Information Ltd

File: 77823 C1 BRITANNIA ROA
Network: Storm Network 1

David South

17/01/2025

Page 5

Results for 30 year Critical Storm Duration. Lowest mass balance: 97.58%

Node Event us Peak

Node (mins)

15 minute winter 1 10

15 minute winter 2 10

15 minute winter 3 10

15 minute winter 4 10

15 minute winter 5 10

15 minute winter 6 10

15 minute winter 7 10

15 minute winter 8 11

15 minute winter 9 10

15 minute winter 10 11

15 minute winter 11 10

15 minute winter 12 11

15 minute winter 13 10

15 minute winter 14 11

15 minute winter 15 10

15 minute winter 16 11

15 minute winter 17 10

240 minute winter 18 184

15 minute summer 18 _OUT 1

Link Event us Link
(Velocity) Node
15 minute winter 1 1.000
15 minute winter 2 1.001
15 minute winter 3 2.000
15 minute winter 4 1.002
15 minute winter 5 3.000
15 minute winter 6 1.003
15 minute winter 7 4.000
15 minute winter 8 1.004
15 minute winter 9 5.000
15 minute winter 10 1.005
30 minute summer 11 6.000
15 minute winter 12 1.006
15 minute winter 13 7.000
15 minute winter 14 1.007
15 minute winter 15 8.000
15 minute winter 16 1.008
15 minute winter 17 9.000
240 minute winter 18 Hydro-Brake®

Level
(m)
106.839
106.564
106.831
106.484
106.830
106.456
106.619
106.332
106.618
106.288
106.465
106.156
106.464
106.068
106.199
105.399
105.943
105.075
104.260

DS
Node

18_OUT

Depth Inflow Node Flood Status
(m) (I/s)  vol(m®) (m?)
0.039 3.2 0.0213 0.0000 OK
0.049 5.0 0.0210 0.0000 OK
0.031 2.6 0.0154 0.0000 OK
0.079 9.4 0.0338 0.0000 OK
0.030 2.6 0.0149 0.0000 OK
0.081 13.7 0.0345 0.0000 OK
0.039 3.5 0.0226 0.0000 OK
0.107 18.9 0.0459 0.0000 OK
0.037 3.5 0.0216 0.0000 OK
0.113 24.1 0.0482 0.0000 OK
0.035 3.2 0.0193 0.0000 OK
0.131 29.4 0.0592 0.0000 OK
0.034 3.2 0.0189 0.0000 OK
0.093 34.7 0.0421 0.0000 OK
0.029 3.2 0.0158 0.0000 OK
0.099 40.6 0.0417 0.0000 OK
0.023 2.9 0.0121 0.0000 OK
0.515 10.3 31.9374 0.0000
0.000 29 0.0000 0.0000 OK
Outflow Velocity Flow/Cap Link Discharge
(1/s) (m/s) Vol (m3?) Vol (m3)
31 0.893 0.137  0.0447
5.0 0.536 0.106 0.1258
2.5 0.985 0.089 0.0324
9.3 0.741 0.186 0.0411
2.6 1.035 0.083 0.0294
13.7 0.874 0.250 0.2127
3.4 0.954 0.143 0.0550
19.0 0.986 0.293 0.0623
3.4 1.021 0.130 0.0502
24.3 1.109 0.431 0.2797
2.8 0.921 0.106 0.0584
29.6 1.500 0.517 0.0815
3.1 1.051 0.110 0.0442
34.8 2.365 0.313  0.1949
3.2 1.361 0.077 0.0349
40.6 2.605 0.326 0.1374
2.9 1.421 0.051 0.1346
2.9 58.1

Flow+ v10.7 Copyright © 1988-2025 Causeway Technologies Ltd




CAUSEWAY &)

Geosmart Information Ltd

File: 77823 C1 BRITANNIA ROA | Page 6

Network: Storm Network 1
David South

17/01/2025

Results for 100 year Critical Storm Duration. Lowest mass balance: 97.58%

Node Event us Peak

Node (mins)

15 minute winter 1 10

15 minute winter 2 10

15 minute winter 3 10

15 minute winter 4 10

15 minute winter 5 10

15 minute winter 6 10

15 minute winter 7 10

15 minute winter 8 11

15 minute winter 9 10

15 minute winter 10 11

15 minute winter 11 10

15 minute winter 12 11

15 minute winter 13 10

15 minute winter 14 11

15 minute winter 15 10

15 minute winter 16 11

15 minute winter 17 10

180 minute winter 18 172

15 minute summer 18 _OUT 1

Link Event us Link
(Velocity) Node

15 minute winter 1 1.000
15 minute winter 2 1.001
15 minute winter 3 2.000
15 minute winter 4 1.002
15 minute winter 5 3.000
15 minute winter 6 1.003
15 minute winter 7 4.000
15 minute winter 8 1.004
15 minute summer 9 5.000
15 minute winter 10 1.005
15 minute summer 11 6.000
15 minute winter 12 1.006
15 minute winter 13 7.000
15 minute winter 14 1.007
15 minute winter 15 8.000
15 minute winter 16 1.008
15 minute summer 17 9.000

180 minute winter 18

Hydro-Brake®

Level
(m)
106.844
106.570
106.835
106.496
106.834
106.468
106.624
106.351
106.621
106.307
106.469
106.177
106.469
106.082
106.202
105.415
105.946
105.287
104.260

DS
Node

18_OUT

Depth Inflow Node Flood
(m) (i/s) Vol (m?) (md)
0.044 4.0 0.0239 0.0000
0.055 6.3 0.0236 0.0000
0.035 3.2 0.0172 0.0000
0.091 11.8 0.0390 0.0000
0.034 3.2 0.0166 0.0000
0.093 17.2  0.0396 0.0000
0.044 4.4  0.0251 0.0000
0.126 23.9 0.0540 0.0000
0.041 4.4  0.0237 0.0000
0.132 30.4  0.0565 0.0000
0.039 4.0 0.0216 0.0000
0.151 37.1 0.0685 0.0000
0.039 4.0 0.0213 0.0000
0.107 43.8  0.0484 0.0000
0.032 4.0 0.0173 0.0000
0.115 51.2  0.0483 0.0000
0.026 3.6 0.0135 0.0000
0.727 15.5 45.0939 0.0000
0.000 2.9 0.0000 0.0000

Outflow Velocity Flow/Cap

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK

Link

(1/s) (m/s) Vol (m?)

3.9 0.952 0.172
6.3 0.562 0.134
3.2 1.046 0.110
11.7 0.772 0.235
3.2 1.100 0.103
17.1 0.899 0.314
4.4 0.993 0.182
23.9 1.014 0.369
4.2 1.025 0.157
30.6 1.161 0.542
3.8 0.941 0.144
37.3 1.579 0.651
3.9 1.120 0.138
43.9 2.499 0.395
4.0 1.419 0.097
51.3 2.742 0.412
3.4 1.469 0.061
2.9

0.0527
0.1512
0.0377
0.0497
0.0342
0.2592
0.0721
0.0762
0.0688
0.3358
0.0901
0.0972
0.0521
0.2327
0.0478
0.1646
0.1363

Discharge
Vol (m?)

61.1

Flow+ v10.7 Copyright © 1988-2025 Causeway Technologies Ltd
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 97.58%

Node Event us Peak

Node (mins)

15 minute winter 1 10

15 minute winter 2 10

15 minute winter 3 10

15 minute winter 4 10

15 minute winter 5 10

15 minute winter 6 10

15 minute winter 7 10

15 minute winter 8 11

15 minute winter 9 10

15 minute winter 10 11

15 minute winter 11 10

15 minute winter 12 11

15 minute winter 13 10

15 minute winter 14 11

15 minute winter 15 10

480 minute winter 16 360

15 minute winter 17 10

480 minute winter 18 360

15 minute summer 18 _OUT 1

Link Event us Link
(Velocity) Node
15 minute winter 1 1.000
15 minute winter 2 1.001
15 minute winter 3 2.000
15 minute winter 4 1.002
15 minute winter 5 3.000
15 minute winter 6 1.003
15 minute summer 7 4.000
15 minute winter 8 1.004
15 minute summer 9 5.000
15 minute winter 10 1.005
30 minute summer 11 6.000
15 minute winter 12 1.006
15 minute summer 13 7.000
15 minute winter 14 1.007
15 minute summer 15 8.000
15 minute winter 16 1.008
15 minute winter 17 9.000
480 minute winter 18 Hydro-Brake®

Level
(m)
106.853
106.582
106.842
106.521
106.841
106.490
106.633
106.395
106.630
106.352
106.478
106.223
106.476
106.111
106.208
105.714
105.951
105.714
104.260

DS
Node

18_OUT

Depth
(m)
0.053
0.067
0.042
0.116
0.041
0.115
0.052
0.170
0.050
0.177
0.048
0.198
0.046
0.136
0.038
0.414
0.031
1.154
0.000

Outflow
(1/s)

5.7
9.2
4.6
17.1
4.7
25.0
6.1
34.7
6.1
44 .4
5.2
54.0
5.5
63.5
5.5
74.1
5.2
2.9

Inflow

(I/s)

44.1

Node
Vol (m3)
0.0293
0.0286
0.0210
0.0495
0.0203
0.0493
0.0302
0.0726
0.0287
0.0756
0.0261
0.0896
0.0251
0.0616
0.0209
0.1743
0.0162
71.5345
0.0000

5.8
9.2
4.7
17.3
4.7
25.3
6.4
349
6.4

5.8
53.7
5.8
63.3
5.8
10.6
5.2
11.9
2.9

Velocity Flow/Cap
(m/s)
1.051
0.607
1.164
0.839
1.215
0.954
1.006
1.058
1.054
1.256
0.918
1.705
1.193
2.706
1.450
2.948
1.648

0.250
0.194
0.163
0.343
0.153
0.458
0.251
0.536
0.228
0.787
0.197
0.943
0.192
0.571
0.133
0.595
0.093

Flood
(m?)
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

OK
OK

Link
Vol (m3)
0.0693
0.2033
0.0498
0.0669
0.0458
0.3545
0.1209
0.1061
0.1224
0.4500
0.1374
0.1285
0.0771
0.3103
0.0838
0.2571
0.1412

Discharge
Vol (m?)

104.6
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