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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
5
0
England and Wales
20.000
0.400
0.840
5.00

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

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
0.75
Level Soĸts
0.200
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

15
14
13
12
11
10
9
8
7
5
4
3
2
1
16
17
18
6
19

0.013
0.003

0.021
0.013
0.014
0.003

0.012

5.00

5.00
5.00
5.00

5.00
5.00
5.00
5.00

5.00
5.00
5.00

37.470
37.470
37.470
38.240
41.300
41.300
41.300
41.300
41.300
38.460
37.470
37.470
37.470
41.300
39.659
40.000
41.300
41.300
41.300

600
600
450

1200
450
450
450
450

1200
1200
1200
1200
2400

450
1200

450
450
450
450

384646.445
384643.057
384669.242
384648.489
384687.280
384689.131
384691.895
384682.137
384685.761
384667.088
384661.488
384657.820
384637.709
384632.612
384687.726
384712.689
384702.568
384705.032
384697.812

397687.325
397693.615
397720.523
397678.805
397725.639
397719.779
397712.106
397708.705
397697.568
397685.876
397702.886
397716.004
397709.262
397721.520
397692.926
397701.962
397723.724
397704.258
397702.289

1.370
1.489
0.947
0.770
1.100
1.294
1.376
1.479
3.100
1.368
0.900
1.070
1.655
5.605
1.709
0.600
0.829
1.134
1.277

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

2 2 1 13.275 0.600 35.815 35.695 0.120 110.6 225 6.47 50.0

2 1.242 49.4 12.0 1.430 5.380 0.079 0.0

14 14 2 16.536 0.600 35.981 35.816 0.165 100.0 225 5.28 50.0

14 1.307 52.0 0.0 1.264 1.429 0.000 0.0

3 3 2 21.211 0.600 36.400 36.135 0.265 80.0 300 6.30 50.0

3 1.759 124.3 12.0 0.770 1.035 0.079 0.0

4 4 3 13.621 0.600 36.570 36.400 0.170 80.1 300 6.10 50.0

4 1.758 124.2 11.5 0.600 0.770 0.076 0.0

13 13 3 12.283 0.600 36.523 36.400 0.123 99.9 150 5.20 50.0

13 1.005 17.8 0.0 0.797 0.920 0.000 0.0

5 5 4 17.908 0.600 37.092 36.570 0.522 34.3 300 5.97 50.0

5 2.693 190.3 9.4 1.068 0.600 0.062 0.0
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Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

16 16 5 21.809 0.600 37.950 37.167 0.783 27.9 225 5.86 50.0

16 2.488 98.9 5.5 1.484 1.068 0.036 0.0

12 12 5 19.898 0.600 37.470 37.167 0.303 65.7 225 5.21 50.0

12 1.616 64.3 2.0 0.545 1.068 0.013 0.0

7 7 16 5.041 0.600 38.200 37.950 0.250 20.2 150 5.71 50.0

7 2.253 39.8 3.6 2.950 1.559 0.024 0.0

8 8 7 11.712 0.600 39.821 39.700 0.121 96.8 150 5.67 50.0

8 1.021 18.0 0.5 1.329 1.450 0.003 0.0

9 9 8 10.334 0.600 39.924 39.821 0.103 100.3 150 5.48 50.0

9 1.003 17.7 0.5 1.226 1.329 0.003 0.0

10 10 9 8.156 0.600 40.006 39.924 0.082 99.5 150 5.31 50.0

10 1.007 17.8 0.5 1.144 1.226 0.003 0.0

11 11 10 8.980 0.600 40.200 40.006 0.194 46.3 150 5.10 50.0

11 1.482 26.2 0.5 0.950 1.144 0.003 0.0

15 15 14 7.144 0.600 36.100 35.981 0.119 60.0 225 5.07 50.0

15 1.691 67.2 0.0 1.145 1.264 0.000 0.0

4.000 17 16 26.548 0.600 39.400 37.950 1.450 18.3 150 5.19 50.0

4.000 2.365 41.8 1.8 0.450 1.559 0.012 0.0

1.000 18 10 11.800 0.600 40.471 40.323 0.148 79.7 150 5.17 50.0

1.000 1.127 19.9 0.0 0.679 0.827 0.000 0.0

3.000 6 19 7.484 0.600 40.166 40.023 0.143 52.3 150 5.09 50.0

3.000 1.393 24.6 0.0 0.984 1.127 0.000 0.0

3.001 19 7 12.943 0.600 40.023 39.700 0.323 40.1 150 5.22 50.0

3.001 1.594 28.2 0.0 1.127 1.450 0.000 0.0

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)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

2 13.275 110.6 225 Circular 37.470 35.815 1.430 41.300 35.695 5.380

2 2 2400 Manhole Adoptable 1 450 Manhole Adoptable

14 16.536 100.0 225 Circular 37.470 35.981 1.264 37.470 35.816 1.429

14 14 600 Manhole Adoptable 2 2400 Manhole Adoptable

3 21.211 80.0 300 Circular 37.470 36.400 0.770 37.470 36.135 1.035

3 3 1200 Manhole Adoptable 2 2400 Manhole Adoptable

4 13.621 80.1 300 Circular 37.470 36.570 0.600 37.470 36.400 0.770

4 4 1200 Manhole Adoptable 3 1200 Manhole Adoptable

13 12.283 99.9 150 Circular 37.470 36.523 0.797 37.470 36.400 0.920

13 13 450 Manhole Adoptable 3 1200 Manhole Adoptable

5 17.908 34.3 300 Circular 38.460 37.092 1.068 37.470 36.570 0.600

5 5 1200 Manhole Adoptable 4 1200 Manhole Adoptable

16 21.809 27.9 225 Circular 39.659 37.950 1.484 38.460 37.167 1.068

16 16 1200 Manhole Adoptable 5 1200 Manhole Adoptable

12 19.898 65.7 225 Circular 38.240 37.470 0.545 38.460 37.167 1.068

12 12 1200 Manhole Adoptable 5 1200 Manhole Adoptable
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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)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

7 5.041 20.2 150 Circular 41.300 38.200 2.950 39.659 37.950 1.559

7 7 1200 Manhole Adoptable 16 1200 Manhole Adoptable

8 11.712 96.8 150 FilterCarrier 41.300 39.821 1.329 41.300 39.700 1.450

8 8 450 Manhole Adoptable 7 1200 Manhole Adoptable

9 10.334 100.3 150 FilterCarrier 41.300 39.924 1.226 41.300 39.821 1.329

9 9 450 Manhole Adoptable 8 450 Manhole Adoptable

10 8.156 99.5 150 Circular 41.300 40.006 1.144 41.300 39.924 1.226

10 10 450 Manhole Adoptable 9 450 Manhole Adoptable

11 8.980 46.3 150 Circular 41.300 40.200 0.950 41.300 40.006 1.144

11 11 450 Manhole Adoptable 10 450 Manhole Adoptable

15 7.144 60.0 225 Circular 37.470 36.100 1.145 37.470 35.981 1.264

15 15 600 Manhole Adoptable 14 600 Manhole Adoptable

4.000 26.548 18.3 150 Circular 40.000 39.400 0.450 39.659 37.950 1.559

4.000 17 450 Manhole Adoptable 16 1200 Manhole Adoptable

1.000 11.800 79.7 150 Circular 41.300 40.471 0.679 41.300 40.323 0.827

1.000 18 450 Manhole Adoptable 10 450 Manhole Adoptable

3.000 7.484 52.3 150 Circular 41.300 40.166 0.984 41.300 40.023 1.127

3.000 6 450 Manhole Adoptable 19 450 Manhole Adoptable

3.001 12.943 40.1 150 Circular 41.300 40.023 1.127 41.300 39.700 1.450

3.001 19 450 Manhole Adoptable 7 1200 Manhole Adoptable

Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

15

14

13

12

11

10

384646.445

384643.057

384669.242

384648.489

384687.280

384689.131

397687.325

397693.615

397720.523

397678.805

397725.639

397719.779

37.470

37.470

37.470

38.240

41.300

41.300

1.370

1.489

0.947

0.770

1.100

1.294

600

600

450

1200

450

450

0

1

0

0

0

0

1

2

0

0
1

0

0

0

0
1
2

0

15
15

14

13

12

11
11
1.000

10

36.100
35.981

35.981

36.523

37.470

40.200
40.006
40.323

40.006

225
225

225

150

225

150
150
150

150
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

9

8

7

5

4

3

2

1

16

17

18

6

19

384691.895

384682.137

384685.761

384667.088

384661.488

384657.820

384637.709

384632.612

384687.726

384712.689

384702.568

384705.032

384697.812

397712.106

397708.705

397697.568

397685.876

397702.886

397716.004

397709.262

397721.520

397692.926

397701.962

397723.724

397704.258

397702.289

41.300

41.300

41.300

38.460

37.470

37.470

37.470

41.300

39.659

40.000

41.300

41.300

41.300

1.376

1.479

3.100

1.368

0.900

1.070

1.655

5.605

1.709

0.600

0.829

1.134

1.277

450

450

1200

1200

1200

1200

2400

450

1200

450

450

450

450

1

0

1

0

1

2

0

1

2

0

1

0

1

2

0

1

2

0

1

1

2

0

0

0

0

1

0

1

0
1

0
1
2

0
1
2

0
1

0
1
2

0
1
2

0
1

1
2

0

0

0

0
1

0

10

9
9

8
3.001
8

7
12
16

5
5

4
13
4

3
14
3

2
2

4.000
7

16

4.000

1.000

3.000
3.000

3.001

39.924

39.924
39.821

39.821
39.700
39.700

38.200
37.167
37.167

37.092
36.570

36.570
36.400
36.400

36.400
35.816
36.135

35.815
35.695

37.950
37.950

37.950

39.400

40.471

40.166
40.023

40.023

150

150
150

150
150
150

150
225
225

300
300

300
150
300

300
225
300

225
225

150
150

225

150

150

150
150

150



Civic Engineers Ltd File: Echo Street Surface aWater Model_Areas Only.pfd
Network: Echo Street
Thomas Clark
25/09/2023

Page 5
2925 ECHO STREET
SW CALCS
6 HOUR STORM

Flow+ v10.6.234 Copyright © 1988-2023 Causeway Technologies Ltd

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.400
0.750
0.840

Analysis Speed
Skip Steady State

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

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
360

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

100 0 0 0

Node 2 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
✓
35.815
1.500
20.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0191-2000-1500-2000
0.225
1500

Node 7 Online OriĮce Control

Flap Valve
Replaces Downstream Link

Invert Level (m)

x
x
38.200

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

Diameter (m)

2.300
4.0
0.035

Discharge Coeĸcient 0.600

Node 7 Depth/Area Storage Structure

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

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

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

41.070

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 40.0 0.0 0.150 40.0 0.0 0.151 0.0 0.0

Node 8 Link Surround Storage Structure

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

Safety Factor

0.00000
0.00000
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

0.30
39.821
0

Link
Surround Shape
Diameter (mm)

9
Trench
500

Node 7 Link Surround Storage Structure

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

Safety Factor

0.00000
0.00000
2.0

Porosity
Invert Level (m)

Time to half empty (mins)

0.30
39.700
0

Link
Surround Shape
Diameter (mm)

8
Trench
500
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Results for 100 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)

360 minute summer 15 8 36.100 0.000 0.0 0.0000 0.0000 OK

360 minute summer 15 15 14 0.0 0.000 0.000 0.0000

360 minute summer 14 8 35.981 0.000 0.0 0.0000 0.0000 OK

360 minute summer 14 14 2 0.0 0.000 0.000 0.1298

360 minute summer 13 8 36.523 0.000 0.0 0.0000 0.0000 OK

360 minute summer 13 13 3 0.0 0.000 0.000 0.0285

360 minute summer 12 184 37.491 0.021 1.1 0.0302 0.0000 OK

360 minute summer 12 12 5 1.1 0.610 0.017 0.0354

360 minute summer 11 184 40.211 0.011 0.3 0.0024 0.0000 OK

360 minute summer 11 11 10 0.3 0.430 0.011 0.0062

360 minute summer 10 184 40.020 0.014 0.3 0.0021 0.0000 OK

360 minute summer 10 10 9 0.3 0.373 0.016 0.0063

360 minute summer 9 184 39.937 0.013 0.3 0.0021 0.0000 OK

360 minute summer 9 9 8 0.3 0.374 0.016 0.0077

360 minute summer 8 184 39.834 0.013 0.3 0.0032 0.0000 OK

360 minute summer 8 8 7 0.3 0.369 0.015 0.0084

360 minute summer 7 192 38.714 0.514 2.1 0.6513 0.0000 SURCHARGED

360 minute summer 7 7 16 1.8 0.999 0.045 0.0091

360 minute summer 5 184 37.125 0.033 4.8 0.0434 0.0000 OK

360 minute summer 5 5 4 4.8 0.889 0.025 0.0979

360 minute summer 4 184 36.616 0.046 6.0 0.0661 0.0000 OK

360 minute summer 4 4 3 6.0 0.876 0.048 0.0932

360 minute summer 3 184 36.446 0.046 6.3 0.0551 0.0000 OK

360 minute summer 3 3 2 6.2 0.917 0.050 0.1439

360 minute summer 2 184 35.910 0.095 6.2 0.4299 0.0000 OK

360 minute summer 2 Hydro-Brake® 1 6.1 35.8

360 minute summer 1 8 35.695 0.000 6.1 0.0000 0.0000 OK
360 minute summer 16 192 37.976 0.026 2.7 0.0293 0.0000 OK

360 minute summer 16 16 5 2.7 1.082 0.027 0.0546

360 minute summer 17 184 39.416 0.016 1.0 0.0090 0.0000 OK

360 minute summer 17 4.000 16 1.0 0.672 0.024 0.0399

360 minute summer 18 8 40.471 0.000 0.0 0.0000 0.0000 OK

360 minute summer 18 1.000 10 0.0 0.000 0.000 0.0000

360 minute summer 6 8 40.166 0.000 0.0 0.0000 0.0000 OK

360 minute summer 6 3.000 19 0.0 0.000 0.000 0.0000

360 minute summer 19 8 40.023 0.000 0.0 0.0000 0.0000 OK

360 minute summer 19 3.001 7 0.0 0.000 0.000 0.0000


