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Simulation Settings

Normal
X

240
0.0

X
X

960

Rainfall Methodology FSR Analysis Speed
Rainfall Events  Singular Skip Steady State
FSR Region England and Wales Drain Down Time (mins)
M5-60 (mm) 18.000 Additional Storage (m®ha)
Ratio-R  0.250 Starting Level (m)
Summer CV  0.750 Check Discharge Rate(s)
Winter CV 0.840 Check Discharge Volume
Storm Durations
60 120 180 240 360 480 600 720
Return Period Climate Change Additional Area Additional Flow
(years) (CC %) (A %) (Q %)

0 0

30 0 0

100 45 0

0
0
0

1440
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Rainfall Methodology
Return Period (years)
Additional Flow (%)
FSR Region

M5-60 (mm)

Ratio-R

cv

Time of Entry (mins)

Name Area
(ha)
S1 0.000
S2 0.010
S3 0.010
S4 0.050
S5 0.028
S6 0.074
S7
Perm Paving2  0.002
Perm Paving 3  0.037
Perm Paving4 0.004
Perm Paving1  0.007
Perm Paving 5 0.002
Perm Paving 6 0.002
Name us DS
Node Node
1.000 S1 S2
1.001 S2 S3
1.002 S3 S4
1.003 S4 S5
1.004 S5 S6
1.005 S6 S7
Perm2 Perm Paving2 S6
Perm3 Perm Paving3 S6
Perm4 Perm Paving4 S6
Perm1 Perm Paving1 S6
Perm5 Perm Paving5 S6
Perm6 Perm Paving6 S5
Name Vel
(ml/s)
1.000 0.818
1.001
1.002
1.003
1.004 1.211
1.005 1.015
Perm2 1.125
Perm3 1.125
Perm4 1.125
Perm 1
Perm 5
Perm 6

Design Settings

FSR Maximum Time of Concentration (mins)  30.00
1 Maximum Rainfall (mm/hr) 5.0
0 Minimum Velocity (m/s) 1.00
England and Wales Connection Type Level Soffits
18.600 Minimum Backdrop Height (m) 0.200
0.328 Preferred Cover Depth (m)  1.200
0.750 Include Intermediate Ground Vv
1.00 Enforce best practice design rules  x
Nodes
TofE Cover Diameter Easting Northing Depth Invert
(mins) Level (mm) (m) (m) (m) Level
(m) (m)
30.300 450 380655.952 390279.240 0.511 29.789
30.175 450 380673.360 390264.415 0.526 29.649
30.175 450 380663.660 390253.590 0.617 29.558
30.200 450 380659.194 390253.334 0.672 29.528
1.00 30.528 1200 380651.430 390243.878 1.532 28.996
1.00 30.407 1200 380618.137 390270.309 1.515 28.892
29.980 1200 380626.246 390281.553 1.165 28.815
1.00 30.250 1200 380643.760 390241.021  0.600 29.650
1.00 30.250 1200 380643.184 390255.712 0.600 29.650
1.00 30.250 1200 380638.155 390246.773 0.600 29.650
30.250 1200 380637.005 390239.389 0.500 29.750
30.250 380652.542 390251.731 0.500 29.750
30.250 380655.279 390237.010 0.500 29.750
Links
Length ks (mm)/ USIL DS IL Fall  Slope Dia TofC
(m) n (m) (m) (m)  (1:X) (mm) (mins)
20.995 29.789 150.0 150
13.600 150.0 150
150.0
12.265 150.0
41.726 0.600 400.0 600 3.00
12.780 0.600 165.0 225 3.22
8.185 0.600 29.650 80.0 150 1.12
7.502 0.600 29.650 80.0 150 1.1
13.587 0.600 29.650 80.0 150 1.20
29.750 80.0
29.750 80.0
29.750 80.0
Cap Flow us DS X Area X Add Pro Pro
(I/s) (/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (Us) ~ (mm)  (mis)
14.5 0.0 0.000 0.0 0 0.000
14.5 0.1 0.010 0.0 10 0.248
14.5 0.3 0.020 0.0 14 0.313
14.5 0.9 0.070 0.0 26 0.461
342.4 1.4 0.100 0.0 27 0.300
404 306 1.290 0.226 0.0 147 1.114
19.9 0.3 0.002 0.0 13 0.396
19.9 5.0 0.037 0.0 51 0.939
19.9 0.5 0.004 0.0 17 0.490
6.8 0.1 0.007 0.0 8 0.291
6.8 0.0 0.002 0.0 5 0.206
6.8 0.0 0.002 0.0 5 0.206

Rain
(mm/hr)

50.0
50.0
50.0
50.0
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Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth
(m) (1:X)  (mm)  Type (m) (m) (m) (m) (m) (m)
1.000 20.995 150.0 150 30.300 29.789 30.175
1.001 13.600 150.0 150 30.175 30.175
1.002 150.0 30.175 30.200
1.003 12.265 150.0 30.200 30.528
1.004 41.726  400.0 600 30.528 30.407
1.005 12.780 165.0 225 30.407 1.290 29.980
Perm 2 8.185 80.0 150 30.250 29.650 30.407
Perm 3 7.502 80.0 150 30.250 29.650 30.407
Perm4  13.587 80.0 150 30.250 29.650 30.407
Perm 1 80.0 30.250 29.750 30.407
Perm 5 80.0 30.250 29.750 30.407
Perm 6 80.0 30.250 29.750 30.528
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 S1 450 S2 450
1.001 S2 450 S3 450
1.002 S3 450 S4 450
1.003 S4 450 S5 1200
1.004 S5 1200 S6 1200
1.005 S6 1200 S7 1200
Perm2 Perm Paving2 1200 S6 1200
Perm3 Perm Paving3 1200 S6 1200
Perm4 Perm Paving4 1200 S6 1200
Perm1 Perm Paving1 1200 S6 1200
Perm 5 Perm Paving 5 S6 1200
Perm 6 Perm Paving 6 S5 1200
Manhole Schedule
Node Easting Northing CL Depth  Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
S1 380655.952 390279.240 30.300 0.511 450
’ 0 | 1.000 150
S2 380673.360 390264.415 30.175 0.526 450 \ 1| 1.000 150
i 0 | 1.001 150
S3 380663.660 390253.590 30.175 0.617 450 . 1 1.001 150
0 | 1.002
S4 380659.194 390253.334 30.200 0.672 450 1 1.002
’ 0 | 1.003
S5 380651.430 390243.878 30.528 1.532 1200 , 1| Perm6
\8{ 2 | 1.003
1 0 | 1.004 600
S6 380618.137  390270.309 30.407 1.515 1200 1| Perm3 150
2 | Perm 2 150
5 3 | Perm4 150
4 4 | Perm1
5 | Perm5
6 | 1.004 600
0 | 1.005 225
S7 380626.246 390281.553 29.980 1.165 1200 1| 1.005 225
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Manhole Schedule
Node Easting Northing CL Depth Dia Connections Link IL Dia
(m) (m) (m) (m)  (mm) (m)  (mm)
Perm Paving2 380643.760 390241.021 30.250 0.600 1200 ob
0 | Perm2 150
Perm Paving 3 380643.184 390255.712 30.250 0.600 1200
0\®
0 | Perm3 150
Perm Paving 4 380638.155 390246.773 30.250 0.600 1200 Db
0 | Perm4 150
Perm Paving 1  380637.005 390239.389 30.250 0.500 1200 ob
0 | Perm1
Perm Paving 5 380652.542 390251.731 30.250 0.500
0 | Perm5
Perm Paving 6 380655.279 390237.010 30.250 0.500 ob
0 | Perm6
Node S6 Online Orifice Control
Flap Valve x Design Depth (m)  1.000 Discharge Coefficient  0.600
Replaces Downstream Link  x Design Flow (I/s) 5.0
Invert Level (m) 28.892 Diameter (m) 0.046
Node Perm Paving 1 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 29.750 Slope (1:X) 1000.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 304 Depth (m) 0.450
Safety Factor 2.0 Width (m)  14.350 Inf Depth (m)
Porosity  1.00 Length (m) 4.800
Node Perm Paving 2 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 29.650 Slope (1:X)  1000.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) Depth (m) 0.450
Safety Factor 2.0 Width (m) 4.800 Inf Depth (m)
Porosity  1.00 Length (m) 4.800
Node Perm Paving 3 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 29.650 Slope (1:X)  1000.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) Depth (m) 0.450
Safety Factor 2.0 Width (m) 7.250 Inf Depth (m)
Porosity  1.00 Length (m) 6.000
Node Perm Paving 4 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 29.650 Slope (1:X)  1000.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) Depth (m) 0.450
Safety Factor 2.0 Width (m) 9.770 Inf Depth (m)
Porosity  1.00 Length (m) 4.800
Node Perm Paving 5 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 29.750 Slope (1:X)  1000.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 280 Depth (m) 0.450
Safety Factor 2.0 Width (m) 4.800 Inf Depth (m)
Porosity  1.00 Length (m) 4.800
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Node Perm Paving 6 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 29.750 Slope (1:X)  1000.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 268 Depth (m) 0.450
Safety Factor 2.0 Width (m) 4.800 Inf Depth (m)

Porosity  1.00 Length (m) 4.800
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Results for 2 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

15 minute summer

60 minute winter

60 minute winter

60 minute winter

180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
240 minute winter
240 minute winter

Link Event
(Upstream Depth)
15 minute summer
60 minute winter
60 minute winter
60 minute winter
180 minute winter
180 minute winter

180 minute winter
180 minute winter
180 minute winter
180 minute winter
240 minute winter
240 minute winter

us
Node
S1
S2
S3
S4
S5
S6
S7
Perm Paving 2
Perm Paving 3
Perm Paving 4
Perm Paving 1
Perm Paving 5
Perm Paving 6

us
Node
S1
S2
S3
S4
S5
S6

Perm Paving 2
Perm Paving 3
Perm Paving 4
Perm Paving 1
Perm Paving 5
Perm Paving 6

Peak
(mins)
1

41

41

41
128
128
128
128
128
128
120
148
148

Link

1.000
1.001
1.002
1.003
1.004
1.005

Perm 2
Perm 3
Perm 4
Perm 1
Perm 5
Perm 6

Level Depth
(m) (m)
29.789  0.000
29.697 0.048
29.695 0.137
29.695 0.167
29.693 0.697

29.693 0.801
28.862 0.047
29.693 0.043
29.693 0.043
29.693 0.043
29.762 0.012
29.758  0.008
29.758 0.008
DS Outflow
Node (I/s)
S2 0.0
S3 0.9
S4 1.8
S5 6.1
S6 3.2
S7 3.8
S6 -1.5
S6 1.6
S6 -2.0
S6 0.2
S6 0.1
S5 0.1

Inflow
(I/s)

0.0

1.1

1.8

6.1
4.4

Velocity
(m/s)
0.000
0.313
0.301
0.765
0.105
0.632

0.292
0.658
0.328
0.312
0.221
0.287

Vol (m?)

Node 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
0.0077
0.0219
0.0265
0.7887
0.9063
0.0000
0.9912
1.8025
1.9718
0.6398
0.1394
0.1413

Flow/Cap

OK
OK
OK

OK
OK
OK
OK
OK
OK
OK

Link

Vol (m?)

0.000
0.062
0.124
0.421
0.009
0.095

-0.076
0.079
-0.100
0.028
0.013
0.014

0.0359
0.1481
0.0772
0.2159
11.7533
0.0776

0.0887
0.0792
0.1483
0.1508
0.1588
0.0111

Status

Discharge
Vol (m?)

42.7
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Results for 30 year Critical Storm Duration. Lowest mass balance: 99.65%

Node Event

60 minute summer

30 minute winter

30 minute winter

30 minute winter

180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter

Link Event
(Upstream Depth)
60 minute summer
30 minute winter
30 minute winter
30 minute winter
180 minute winter
180 minute winter

180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter
180 minute winter

us
Node
S1
S2
S3
S4
S5
S6
S7
Perm Paving 2
Perm Paving 3
Perm Paving 4
Perm Paving 1
Perm Paving 5
Perm Paving 6

us
Node
S1
S2
S3
S4
S5
S6

Perm Paving 2
Perm Paving 3
Perm Paving 4
Perm Paving 1
Perm Paving 5
Perm Paving 6

Peak

(mins)
32

18

18

18
132
132
132
132
132
132
152
132
132

Link

1.000
1.001
1.002
1.003
1.004
1.005

Perm 2
Perm 3
Perm 4
Perm 1
Perm 5
Perm 6

Level Depth
(m) (m)
29.886  0.097
29.881 0.232
29.873 0.315
29.867 0.339
29.844 0.848
29.844  0.952
28.864 0.049
29.844 0.194
29.845 0.195
29.844 0.194
29.839 0.089
29.845 0.095
29.844  0.094

DS Outflow
Node (I/s)
S2 -2.0
S3 2.6
S4 4.4
S5 15.4
S6 7.6
S7 4.2
S6 -3.6
S6 1.9
S6 -5.9
S6 -1.8
S6 -1.3
S5 -1.6

Inflow
(I/s)

2.0
3.4
4.7
15.9
7.7
141
4.2
3.8
4.6
6.2
2.1
1.4
1.7

Velocity
(m/s)
-0.190
0.309
0.274
0.930
0.134
0.648

0.327
0.695
0.390
0.288
0.201
0.264

Node
Vol (m?)
0.0154
0.0369
0.0501
0.0538
0.9595
1.0771
0.0000
4.6410
8.5557
9.2187
6.0390
2.2378
2.2254

Flow/Cap

-0.140
0.181
0.306
1.066
0.022
0.104

-0.183

0.095
-0.297
-0.260
-0.189
-0.233

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

OK

OK

OK
OK
OK

Link
Vol (m?)
0.3112
0.2394
0.0787
0.2159
11.7533
0.0828

0.1441
0.1321
0.2392
0.2747
0.3031
0.0609

Status

Discharge
Vol (m?)

79.1
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Results for 100 yvear +45% CC Critical Storm Duration. Lowest mass balance: 98.82%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol (m?) (m3)
15 minute summer  S1 10 30.189  0.400 7.0 0.0637 0.0000
30 minute summer  S2 16 30.175 0.526 12.9 0.0836 1.1189 FLOOD
30 minute summer  S3 16 30.175 0.617 13.0 0.0981 0.8190 FLOOD
30 minute summer  S4 16 30.186 0.658 28.3 0.1047 0.0000
180 minute winter S5 132 30.165 1.169 14.7 1.3226  0.0000
180 minute winter  S6 132 30.165 1.273 22.6 1.4402 0.0000
180 minute winter ~ S7 132 28.868 0.053 4.9 0.0000 0.0000 OK
180 minute winter ~ Perm Paving 2 132 30.165 0.515 3.9 10.9052 0.0000
180 minute winter ~ Perm Paving 3 132 30.166 0.516 7.2 20.0507 0.0000
180 minute winter ~ Perm Paving 4 132 30.165 0.515 8.1 21.5926 0.0000
360 minute winter  Perm Paving 1 288 30.120 0.370 3.8 25.6993 0.0000
240 minute winter ~ Perm Paving 5 180 30.160 0.410 2.6 9.8528 0.0000
180 minute winter ~ Perm Paving 6 132 30.166 0.416 3.9 9.9962 0.0000
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (I/s) (m/s) Vol (m?) Vol (m?)
15 minute summer  S1 1.000 S2 -7.0 -0.396 -0.482 0.3696
30 minute summer  S2 1.001 S3 -7.3 -0.412 -0.502 0.2394
30 minute summer  S3 1.002 S4 7.9 0.446 0.543 0.0787
30 minute summer S4 1.003 S5 221 1.254 1.528 0.2159
180 minute winter S5 1.004 S6 11.0 0.171 0.032  11.7533
180 minute winter ~ S6 1.005 S7 4.9 0.675 0.121 0.0923 104.1
180 minute winter Perm Paving2 Perm2 S6 -3.7 -0.302 -0.188 0.1441
180 minute winter Perm Paving3 Perm3 S6 2.6 0.667 0.129 0.1321
180 minute winter ~ Perm Paving4 Perm4 S6 -7.6 -0.449 -0.382 0.2392
360 minute winter Perm Paving1 Perm1 S6 -3.2 -0.415 -0.480 0.2834
240 minute winter ~ Perm Paving5 Perm5 S6 -2.3 -0.300 -0.346 0.3059
180 minute winter =~ Perm Paving6 Perm6 S5 -3.6 -0.474 -0.539 0.0616
Water Quality (TSS
Node Treatment Effectiveness SuDS Component Mitigation Cumulative
TSS TSS
Perm Paving 6  Carpark 1.0 Pond 0.000
Perm Paving 5 Carpark 1.0 Pond 0.000
S7 0.000
Water Quality (Metals
Node Treatment Effectiveness SuDS Component Mitigation Cumulative
Metals Metals
Perm Paving 6  Carpark 1.0 Pond 0.000
Perm Paving 5 Carpark 1.0 Pond 0.000
S7 0.000
Water Quality (Hydrocarbons
Node Treatment Effectiveness SuDS Component Mitigation Cumulative
Hydrocarbons Hydrocarbons
Perm Paving 6  Carpark 1.0 Pond 0.000
Perm Paving 5 Carpark 1.0 Pond 0.000
S7 0.000
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