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Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 1 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 0.200
Ratio-R  0.300 Preferred Cover Depth (m) 1.200
CvV 0.750 Include Intermediate Ground v/
Time of Entry (mins) 5.00 Enforce best practice design rules  x
Nodes
Name Area TofE Cover Diameter Easting Northing Depth
(ha)  (mins) Level (mm) (m) (m) (m)
(m)
IC1 0.021 122.842 450 1091.637 958.333 1.842
1 0.065 122.364 1200 1089.908 962.135 1.864
2 120.384 1200 1083.240 977.467 2.059
7 0.034 5.00 119.900 1200 1079.597 979.179 1.980
1C9 0.006 119.950 450 1069.540 961.443 1.300
IC10 0.005 120.000 450 1071.914 968.459 1.475
IC11 0.005 120.000 450 1074.721 976.758 1.623
8 120.280 1200 1078.250 975.465 2.750
Tank1 120.200 1074.822 967.787 2.770
9 119.000 1800 1069.814 953.264 2.200
101 0.025 5.00 117.250 1200 1056.000 947.000 1.750
100 117.250 1800 1054.585 949.395 1.950
10 116.700 1200 1052.681 951.645 1.600
5 116.550 1200 1050.175 961.718 1.550
1C8 0.010 117.100 450 1053.089 962.103 1.300
Tank2 116.700 1051.884 967.123 1.730
IC7 0.015 116.810 450 1053.257 968.539 1.350
4 0.011 116.650 1052.454  970.727 1.685
6 0.011 116.520 1800 1053.237 977.957 1.657
Existing 115.950 1045.732  978.690 1.138
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)
1.000 IC1 1 121.000 0.450
1.001 1 2 150
1.002 2 7 118.325 117.920 225
1.003 7 8 117.920 117.530
4.000 1C9 IC10
4.001 IC10 IC11
Name Vel Cap Flow us DS I Area IAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 2.552 20.0 27 1.742 1.714 0.021 0.0 25 1.772
1.001 63.5 109 1.714 1.834 0.086 0.0 42 2.695
1.002 166.0 109 1.834 1.755 0.086 0.0 39 2.395
1.003 164.4 15.2 1.755 0.120 0.0 46 2.615
4.000 1.002 7.9 0.8 1.200 1.375 0.006 0.0 21 0.625
4.001 1.003 7.9 1.4 1375 1523 0.011 0.0 29 0.756
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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)
4,002 IC11 8
1.004 8 Tankl 117.530 117.430
1.005 Tankl 9 117.430 116.800
1.006 9 10 116.800 115.175 150
10.000 101 100 115.500 115.300 150
10.001 100 10 115.300 115.175 150
1.007 10 5 115.100 115.000 225
1.008 5 Tank2 115.000 114.975 225
5.000 IC8 Tank2 115.800 115.100
1.009 Tank2 4 114.970 114.965 225
6.000 IC7 4 115.460 0.420 150
1.010 4 6 114.965 0.102
1.011 6 Existing 114.863 0.051 150
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
4.002 1.007 7.9 2.0 1523 1867 0.016 0.0 34 0.835
1.004 1.427 56.7 16.9 0.136 0.0 84 1.248
1.005 2.660 105.8 16.8 1.975 0.136 0.0 60 1.956
1.006 55.0 16.6 2.050 1.375 0.136 0.0 57 2.735
10.000 2.715 48.0 3.2 1.600 1.800 0.025 0.0 26 1.543
10.001 2.082 36.8 3.2 1.800 1.375 0.025 0.0 30 1.276
1.007 1.283 51.0 19.5 1.375 1.325 0.161 0.0 96 1.198
1.008 344 194 1.325 1.500 0.161 0.0 121 0.889
5.000 2.864 225 1.3 1200 1.500 0.010 0.0 16 1.533
1.009 189 20.4 1505 1460 0.171 0.0 225 0.485
6.000 76.1 1.9 1200 1.460 0.015 0.0 17 1.852
1.010 1550 61.6 233 1.460 1.432 0.197 0.0 96 1.448
1.011 146 24.4 1.507 0.208 0.0 150 0.839
Pipeline Schedule
Link Length Slope Dia Link US CL USIL US Depth DSCL DS IL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.000 122.842 121.000 1.742 122.364 1.714
1.001 150 122.364 1.714 120.384 1.834
1.002 225 120.384 118.325 1.834 119.900 117.920 1.755
1.003 119.900 117.920 1.755 120.280 117.530
4.000 119.950 1.200 120.000 1.375
4.001 120.000 1.375 120.000 1.523
4.002 120.000 1.523 120.280 1.867
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 IC1 450 1 1200 Manhole
1.001 1 1200 Manhole 2 1200 Manhole
1.002 2 1200 Manhole 7 1200
1.003 7 1200 8 1200
4.000 1IC9 450 IC10 450
4.001 IC10 450 IC11 450
4.002 IC11 450 8 1200
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Pipeline Schedule
Link Length Slope Dia Link USCL USIL US Depth  DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.004 120.280 117.530 120.200 117.430
1.005 120.200 117.430 119.000 116.800 1.975
1.006 150 119.000 116.800 2.050 116.700 115.175 1.375
10.000 150 117.250 115.500 1.600 117.250 115.300 1.800
10.001 150 117.250 115.300 1.800 116.700 115.175 1.375
1.007 225 116.700 115.100 1.375 116.550 115.000 1.325
1.008 225 116.550 115.000 1.325 116.700 114.975 1.500
5.000 117.100 115.800 1.200 116.700 115.100 1.500
1.009 225 116.700 114.970 1.505 116.650 114.965 1.460
6.000 150 116.810 115.460 1.200 116.650 1.460
1.010 116.650 114.965 1.460 116.520 1.432
1.011 150 116.520 114.863 1.507 115.950
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.004 8 1200 Tankl Junction
1.005 Tankl Junction 9 1800
1.006 9 1800 10 1200
10.000 101 1200 100 1800
10.001 100 1800 10 1200
1.007 10 1200 5 1200
1.008 5 1200 Tank2 Junction
5.000 IC8 450 Tank2 Junction
1.009 Tank2 Junction 4
6.000 IC7 450 Manhole 4
1.010 4 6 1800
1.011 6 1800 Existing Junction

Flap Valve x

Node 9 Online Hydro-Brake® Control

Objective

Replaces Downstream Link v/ Sump Available
Invert Level (m) 116.800 Product Number

Design Depth (m) 2.100 Min Outlet Diameter (m)

Design Flow (I/s) 3.0 Min Node Diameter (mm)

Flap Valve x

Node 100 Online Hydro-Brake® Control

(HE) Minimise upstream storage
v
CTL-SHE-0070-3000-2100-3000
0.100

1200

Objective

Replaces Downstream Link v/ Sump Available
Invert Level (m) 115.300 Product Number

Design Depth (m) 1.100 Min Outlet Diameter (m)

Design Flow (I/s) 3.0 Min Node Diameter (mm)

Flap Valve x

Node 6 Online Hydro-Brake® Control

Objective

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

1200

(HE) Minimise upstream storage

Replaces Downstream Link v/ Sump Available
Invert Level (m) 114.863 Product Number CTL-SHE-0082-3500-1500-3500
Design Depth (m) 1.500 Min Outlet Diameter (m) 0.100
Design Flow (I/s) 3.5 Min Node Diameter (mm) 1200
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Node Tank1 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 1.0 Invert Level (m) 117.430
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.95 Time to half empty (mins) 308
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?)  (m?) (m) (m?)  (m?)
0.000 60.0 0.0 1.000 60.0 0.0 1.001 0.0 0.0
Node 101 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 1.0 Invert Level (m) 115.500
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.95 Time to half empty (mins)
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?) (m?) (m) (m?) (m?) (m) (m?) (m?)
0.000 20.0 0.0 1.000 20.0 0.0 1.001 0.0 0.0
Node Tank2 Depth/Area Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Safety Factor 1.0 Invert Level (m) 114.970
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins)
Depth Area InfArea Depth Area Inf Area Depth Area InfArea
(m) (m?)  (m? (m)  (m?) (m?) (m)  (m?) (m?)
0.000 10.0 0.0 1.200 10.0 0.0 1.201 0.0 0.0
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Results for 2 year Critical Storm Duration. Lowest mass balance: 96.80%

Node Event us Peak
Node (mins)
15 minute winter IC1 10
15 minute winter 1 10
15 minute winter 2 10
15 minute winter 7 10
15 minute winter 1C9 10
15 minute winter IC10 11
15 minute winter IC11 11
15 minute winter 8 10
120 minute winter  Tank1l 92
120 minute winter 9 96
15 minute winter 101 11
15 minute winter 100 14
120 minute winter 10 94
120 minute winter 5 94
15 minute winter IC8 10
120 minute winter  Tank2 94
15 minute winter IC7 10
120 minute winter 4 94
120 minute winter 6 94
15 minute summer Existing 1
Link Event us Link
(Outflow) Node
15 minute winter IC1 1.000
15 minute winter 1 1.001
15 minute winter 2 1.002
15 minute winter 7 1.003
15 minute winter 1C9 4.000
15 minute winter IC10 4.001
15 minute winter IC11 4.002
15 minute winter 8 1.004
15 minute summer Tankl 1.005
15 minute summer 9 Hydro-Brake®
15 minute winter 101 10.000
15 minute winter 100 Hydro-Brake®
15 minute winter 10 1.007
15 minute winter 5 1.008
15 minute winter IC8 5.000
15 minute winter Tank2 1.009
15 minute winter IC7 6.000
15 minute winter 4 1.010
30 minute winter 6 Hydro-Brake®

Level
(m)
121.030
120.550
118.373
117.974
118.674
118.557
118.420
117.630
117.610
117.611
115.528
115.454
115.334
115.334
115.819
115.334
115.480
115.334
115.333
114.812

DS
Node

Existing

Depth
(m)
0.030
0.050
0.048
0.054
0.024
0.032
0.043
0.100
0.180
0.811
0.028
0.154
0.234
0.334
0.019
0.364
0.020
0.369
0.470
0.000

Outflow
(1/s)

3.5
14.2
14.1
19.6
1.0
1.7
2.6
22.0
17.2
2.1
3.6
2.7
4.6
5.0
1.7
3.4
2.5
49
3.1

Inflow

(1/s)
3.5
14.3
14.2
19.7
1.0
1.8
2.5
22.1
9.7
6.0
4.1
3.6
3.4
3.2
1.7
3.4
2.5
3.5
3.6
3.1

Node
Vol (m3)
0.0117
0.0912
0.0540
0.0795
0.0060
0.0073
0.0094
0.1135
10.2528
2.0645
0.5723
0.3918
0.2651
0.3778
0.0059
3.4570
0.0076
0.4654
1.2592
0.0000

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
0.0000

Velocity Flow/Cap

(m/s)
1.829
2.834
2.106
1.633
0.546
0.661
0.852
1.923
0.909

0.937

0.662
0.489
1.662
0.544
1.886
0.510

Status

OK
OK
OK
OK
OK
OK
OK
OK
OK

OK

OK

OK

OK

Link

Vol (m3)

0.174
0.223
0.085
0.119
0.124
0.222
0.324
0.388
0.162

0.076

0.090
0.147
0.075
0.179
0.033
0.079

0.0079
0.0836
0.0270
0.0482
0.0133
0.0234
0.0113
0.1094
0.4209

0.0273

0.2135
0.1911
0.0143
0.1352
0.0186
0.2808

Discharge
Vol (m3)

215
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Results for 30 year Critical Storm Duration. Lowest mass balance: 96.80%

Node Event us Peak
Node (mins)
15 minute winter IC1 10
15 minute winter 1 10
15 minute winter 2 10
15 minute winter 7 10
15 minute winter 1C9 10
15 minute winter IC10 10
15 minute winter IC11 10
120 minute winter 8 116
120 minute winter  Tank1l 116
120 minute winter 9 116
180 minute winter 101 184
180 minute winter 100 184
180 minute winter 10 172
180 minute winter 5 172
15 minute winter IC8 10
180 minute winter  Tank2 172
180 minute winter  I1C7 172
180 minute winter 4 172
180 minute winter 6 172
15 minute summer Existing 1
Link Event us Link
(Outflow) Node
15 minute winter IC1 1.000
15 minute winter 1 1.001
15 minute winter 2 1.002
15 minute winter 7 1.003
15 minute winter 1C9 4.000
15 minute winter IC10 4.001
15 minute winter IC11 4.002
15 minute winter 8 1.004
15 minute summer Tankl 1.005
120 minute winter 9 Hydro-Brake®
15 minute summer 101 10.000
15 minute winter 100 Hydro-Brake®
15 minute summer 10 1.007
15 minute summer 5 1.008
15 minute winter IC8 5.000
15 minute winter Tank2 1.009
15 minute winter IC7 6.000
15 minute summer 4 1.010
15 minute summer 6 Hydro-Brake®

Level
(m)
121.043
120.572
118.393
118.001
118.683
118.572
118.442
117.901
117.901
117.901
115.747
115.747
115.746
115.746
115.826
115.746
115.746
115.746
115.745
114.812

DS
Node

Existing

Depth Inflow

(m)
0.043
0.072
0.068
0.081
0.033
0.047
0.065
0.371
0.471
1.101
0.247
0.447
0.646
0.746
0.026
0.776
0.286
0.781
0.882
0.000

(1/s)
6.6
27.0
26.8
37.4
1.9
3.5
5.0
15.6
14.9
6.7
2.1
2.1
3.7
3.2
3.1
3.7
13
3.3
3.8
3.1

Node
Vol (m3)
0.0168
0.1309
0.0769
0.1193
0.0084
0.0107
0.0143
0.4200
26.8534
2.8015
5.0453
1.1379
0.7308
0.8436
0.0080
7.3694
0.1088
0.9851
2.3619
0.0000

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
0.0000

Outflow Velocity Flow/Cap

(1/s) (m/s)
6.6 2142
268  3.337
267 2332
37.3 1.870
1.9  0.638
3.4 0.762
49  0.991
418 2127
248  0.980
2.2
87  0.961
3.0
58  0.658
55  0.489
3.2 1.947
5.5  0.544
47  2.087
47 0509
3.1

Status

OK
OK
OK
OK
OK
OK
OK

OK

OK

Link

Vol (m3)

0.327
0.422
0.161
0.227
0.239
0.435
0.625
0.737
0.234

0.182

0.114
0.159
0.141
-0.290
0.062
0.076

0.0128
0.1342
0.0462
0.0791
0.0219
0.0393
0.0187
0.2850
0.6066

0.0328

0.4128
0.2255
0.0237
0.1451
0.0225
0.2892

Discharge
Vol (m3)

26.6
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Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 96.80%

Node Event us Peak
Node (mins)
15 minute winter IC1 10
15 minute winter 1 10
240 minute winter 2 224
240 minute winter 7 224
240 minute winter  1C9 224
240 minute winter  1C10 224
240 minute winter  1C11 224
240 minute winter 8 224
240 minute winter  Tankl 224
240 minute winter 9 224
360 minute winter 101 352
360 minute winter 100 352
360 minute winter 10 336
360 minute winter 5 336
360 minute winter  IC8 336
360 minute winter  Tank2 336
360 minute winter  IC7 336
360 minute winter 4 336
360 minute winter 6 336
15 minute summer Existing 1
Link Event us Link
(Outflow) Node
15 minute winter IC1 1.000
15 minute winter 1 1.001
15 minute winter 2 1.002
15 minute winter 7 1.003

15 minute winter 1C9 4.000
15 minute winter IC10 4,001
15 minute winter IC11 4.002

15 minute winter 8

1.004

15 minute winter Tankl 1.005

240 minute winter 9

Hydro-Brake®

30 minute summer 101 10.000

15 minute winter 100
15 minute summer 10

15 minute winter 5

1.007
1.008

15 minute winter IC8 5.000
15 minute winter Tank2 1.009
15 minute winter IC7 6.000

30 minute winter 4
360 minute winter 6

1.010

Hydro-Brake®

Hydro-Brake®

Level
(m)
121.064
120.607
118.800
118.800
118.800
118.800
118.800
118.800
118.799
118.799
116.368
116.368
116.362
116.361
116.361
116.361
116.361
116.361
116.360
114.812

DS
Node

Existing

Depth Inflow
(m) (I/s)
0.064 11.9
0.107 48.8
0.475 11.0
0.880 15.4
0.150 0.8
0.275 14
0.423 2.0
1.270 17.2
1.369 17.0
1.999 4.2
0.868 3.3
1.068 1.6
1.262 3.2
1.361 3.2
0.561 1.0
1.391 3.3
0.901 1.4
1.396 3.4
1.497 3.6
0.000 3.1

Node
Vol (m3)
0.0246
0.1953
0.5372
1.2969
0.0376
0.0624
0.0934
1.4360
57.0285
5.0868
17.7145
2.7171
1.4270
1.5394
0.1756
11.4048
0.3432
1.7614
4.0086
0.0000

Flood Status

(m?)
0.0000 OK
0.0000 OK
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 OK

Outflow Velocity Flow/Cap Link

(1/s) (m/s)
119 2411
48.4  3.778
483 2432
66.5 1.976

3.4 0.700
6.0  0.827
86  1.105
726 2.286
286  1.114
2.9
9.2  0.948
3.0
49 0721
5.6  0.367
57 2161
-122  -0.334
85 2241
46  0.509
3.5

Vol (m3)
0.592 0.0206
0.762 0.2141
0.291 0.0924
0.404 0.1388

0.427  0.0364
0.758  0.0625

1.093  0.0288
1.281 0.3344
0.271  0.6110
0.192  0.0490
0.096  0.4128
-0.163  0.2255
0.253  0.0263
-0.645  0.1451

0.111  0.0410
0.074  0.2892

Discharge
Vol (m3)

109.5
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