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Notes:

1. GRID AND LEVELS BASED ON ORDNANCE DATUM, DERIVED FROM THE

NATIONAL GNSS NETWORK. LOCAL SCALE FACTOR (0.99971) APPLIED.

2. DRAINAGE INFORMATION HAS BEEN DETERMINED WITHOUT MAN ENTRY

INTO CHAMBERS AND WHILST EVERY EFFORT HAS BEEN MADE TO

CORRECTLY IDENTIFY THIS INFORMATION, IT SHOULD ALWAYS BE

CHECKED IN AREAS THAT ARE CRITICAL TO THE FUTURE PROPOSAL.

3. ALL SEWERS ARE PRESUMED TO BE STRAIGHT BETWEEN CHAMBERS,

WITH ROUTES /CONNECTIVITY OBTAINED USING ACOUSTIC METHODS

ONLY. THESE ARE TO BE CONSIDERED ASSUMED AND SHOULD BE

INVESTIGATED FURTHER IN CRITICAL AREAS.

4. TREE AND HEDGE SPECIES HAVE BEEN IDENTIFIED AS ACCURATELY

AS POSSIBLE BUT SHOULD BE CROSS CHECKED IN CRITICAL AREAS.
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RGP Design Limited Page 1

2 West Barn Land at Lidsey Road,

Norton Lane Woodgate

Chichester  PO20 3AF Greenfield Run-Off

Date 28/01/2020 Designed by SPB

File Checked by MJA

Innovyze Source Control 2018.1

ICP SUDS Mean Annual Flood

©1982-2018 Innovyze

Input

Return Period (years) 100 Soil 0.400

Area (ha) 2.530 Urban 0.000

SAAR (mm) 764 Region Number Region 7

Results l/s

QBAR Rural 9.5

QBAR Urban 9.5

Q100 years 30.4

Q1 year 8.1

Q30 years 21.6

Q100 years 30.4

ARUN DISTRICT COUNCIL AL/20/21/PL



RGP Design Limited Page 1

2 West Barn Land at Lidsey Road,

Norton Lane Woodgate

Chichester  PO20 3AF Greenfield Volume

Date 28/01/2020 Designed by SPB

File Checked by MJA

Innovyze Source Control 2018.1

Greenfield Runoff Volume

©1982-2018 Innovyze

FSR Data

Return Period (years) 100

Storm Duration (mins) 360

Region England and Wales

M5-60 (mm) 19.400

Ratio R 0.337

Areal Reduction Factor 1.00

Area (ha) 2.530

SAAR (mm) 764

CWI 113.258

Urban 0.000

SPR 37.000

Results

Percentage Runoff (%) 38.36

Greenfield Runoff Volume (m³) 631.983
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Bright Plan Civils
2 West Barn
Norton Lane
PO20 3AF

File: D1757 SW Design V2.pfd
Network: S1
Mark Akmenkalns
22/01/2021

Page 1
D1757
SW Design (Main)
Rev 0

Flow+ v10.0 Copyright © 1988-2021 Causeway SoŌware SoluƟons Limited

Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
100
0
England and Wales
19.400
0.333
0.750
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
0.500
0.800
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

1
2
3
4
5
6
7
8
9
9_OUT
10
11
12
13
14
15
15_OUT
16
17
18
18_OUT
19
20
21
22
22_OUT

0.076
0.019
0.063
0.026
0.074
0.026
0.026
0.111

0.040
0.040
0.040
0.040
0.040

0.080
0.080
0.070
0.038

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

5.00
5.00
5.00
5.00

9.800
9.600
9.600
9.525
9.525
9.600
9.800

10.000
9.600
9.525

10.000
10.000

9.750
10.000

9.800
9.800
9.700
9.500
9.500
9.000
9.000

10.000
9.750
9.750
9.750
9.525

1350
1200
1350
1350
1200
1350
1350
1350
1350
1350
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200

493658.343
493690.301
493690.412
493713.002
493729.387
493722.945
493727.725
493727.646
493738.972
493730.627
493658.975
493717.063
493697.079
493673.362
493671.906
493696.950
493713.471
493732.097
493745.090
493787.065
493792.791
493688.435
493721.976
493743.064
493733.072
493726.624

104199.609
104204.721
104199.617
104199.819
104204.530
104196.895
104187.618
104157.287
104125.109
104118.311
104147.455
104147.455
104147.455
104075.128
104105.399
104121.110
104114.923
104106.511
104106.067
104104.634
104098.568
104074.568
104074.449
104073.717
104081.187
104091.333

0.925
0.850
1.050
1.050
1.075
1.350
1.675
1.925
1.575
1.525
1.100
1.500
1.450
0.850
1.100
1.600
1.662
1.500
1.750
1.300
1.325
1.425
1.250
0.850
1.300
1.487
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Bright Plan Civils
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Norton Lane
PO20 3AF

File: D1757 SW Design V2.pfd
Network: S1
Mark Akmenkalns
22/01/2021

Page 2
D1757
SW Design (Main)
Rev 0

Flow+ v10.0 Copyright © 1988-2021 Causeway SoŌware SoluƟons Limited

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)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 1 3 32.069 0.600 8.875 8.725 0.150 213.8 375 5.43 50.0

1.000 1.235 136.4 10.3 0.550 0.500 0.076 0.0 69 0.737

2.000 2 3 5.105 0.600 8.750 8.700 0.050 102.1 225 5.07 50.0

2.000 1.293 51.4 2.6 0.625 0.675 0.019 0.0 34 0.676

1.001 3 4 22.591 0.600 8.550 8.475 0.075 301.2 375 5.80 50.0

1.001 1.038 114.7 21.4 0.675 0.675 0.158 0.0 109 0.802

1.002 4 6 10.364 0.600 8.475 8.400 0.075 138.2 375 5.91 50.0

1.002 1.539 170.0 24.9 0.675 0.825 0.184 0.0 96 1.110

3.000 5 6 9.990 0.600 8.450 8.400 0.050 199.8 225 5.18 50.0

3.000 0.921 36.6 10.0 0.850 0.975 0.074 0.0 80 0.788

1.003 6 7 10.436 0.600 8.250 8.200 0.050 208.7 375 6.05 50.0

1.003 1.250 138.1 38.5 0.975 1.225 0.284 0.0 135 1.077

1.004 7 8 30.331 0.600 8.125 8.075 0.050 606.6 375 6.74 50.0

1.004 0.728 80.4 42.0 1.300 1.550 0.310 0.0 192 0.736

1.005 8 9 34.113 0.600 8.075 8.025 0.050 682.3 375 7.57 50.0

1.005 0.686 75.8 57.1 1.550 1.200 0.421 0.0 244 0.751

1.006 9 9_OUT 10.763 0.600 8.025 8.000 0.025 430.5 375 7.78 50.0

1.006 0.867 95.7 57.1 1.200 1.150 0.421 0.0 209 0.904

4.000 10 12 38.104 0.600 8.900 8.500 0.400 95.3 225 5.47 50.0

4.000 1.340 53.3 5.4 0.875 1.025 0.040 0.0 48 0.863

5.000 11 12 19.984 0.600 8.500 8.300 0.200 99.9 225 5.25 50.0

5.000 1.308 52.0 5.4 1.275 1.225 0.040 0.0 49 0.851

4.001 12 15 26.345 0.600 8.300 8.200 0.100 263.5 300 5.93 50.0

4.001 0.964 68.1 16.3 1.150 1.300 0.120 0.0 99 0.794

6.000 13 14 30.306 0.600 9.150 8.700 0.450 67.3 300 5.26 50.0

6.000 1.918 135.6 5.4 0.550 0.800 0.040 0.0 41 0.949

6.001 14 15 29.564 0.600 8.700 8.400 0.300 98.5 300 5.57 50.0

6.001 1.584 111.9 10.8 0.800 1.100 0.080 0.0 62 1.011

4.002 15 15_OUT 17.641 0.600 8.200 8.100 0.100 176.4 300 6.18 50.0

4.002 1.180 83.4 27.1 1.300 1.300 0.200 0.0 117 1.058

7.000 16 17 13.001 0.600 8.000 7.950 0.050 260.0 300 5.22 50.0

7.000 0.970 68.6 0.0 1.200 1.250 0.000 0.0 0 0.000

7.001 17 18 41.999 0.600 7.750 7.700 0.050 840.0 300 6.53 50.0

7.001 0.535 37.8 0.0 1.450 1.000 0.000 0.0 0 0.000

7.002 18 18_OUT 8.342 0.600 7.700 7.675 0.025 333.7 300 6.70 50.0

7.002 0.855 60.4 0.0 1.000 1.025 0.000 0.0 0 0.000

8.000 19 20 33.541 0.600 8.575 8.500 0.075 447.2 300 5.76 50.0

8.000 0.737 52.1 10.8 1.125 0.950 0.080 0.0 92 0.584

8.001 20 22 12.982 0.600 8.500 8.450 0.050 259.6 300 5.98 50.0

8.001 0.971 68.6 21.7 0.950 1.000 0.160 0.0 116 0.864

9.000 21 22 12.476 0.600 8.900 8.825 0.075 166.3 225 5.21 50.0

9.000 1.011 40.2 9.5 0.625 0.700 0.070 0.0 74 0.830

8.002 22 22_OUT 12.022 0.600 8.450 8.425 0.025 480.9 300 6.26 50.0

8.002 0.710 50.2 36.3 1.000 0.800 0.268 0.0 190 0.772
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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

1.000 32.069 213.8 375 Circular 9.800 8.875 0.550 9.600 8.725 0.500

1.000 1 1350 Manhole Adoptable 3 1350 Manhole Adoptable

2.000 5.105 102.1 225 Circular 9.600 8.750 0.625 9.600 8.700 0.675

2.000 2 1200 Manhole Adoptable 3 1350 Manhole Adoptable

1.001 22.591 301.2 375 Circular 9.600 8.550 0.675 9.525 8.475 0.675

1.001 3 1350 Manhole Adoptable 4 1350 Manhole Adoptable

1.002 10.364 138.2 375 Circular 9.525 8.475 0.675 9.600 8.400 0.825

1.002 4 1350 Manhole Adoptable 6 1350 Manhole Adoptable

3.000 9.990 199.8 225 Circular 9.525 8.450 0.850 9.600 8.400 0.975

3.000 5 1200 Manhole Adoptable 6 1350 Manhole Adoptable

1.003 10.436 208.7 375 Circular 9.600 8.250 0.975 9.800 8.200 1.225

1.003 6 1350 Manhole Adoptable 7 1350 Manhole Adoptable

1.004 30.331 606.6 375 Circular 9.800 8.125 1.300 10.000 8.075 1.550

1.004 7 1350 Manhole Adoptable 8 1350 Manhole Adoptable

1.005 34.113 682.3 375 Circular 10.000 8.075 1.550 9.600 8.025 1.200

1.005 8 1350 Manhole Adoptable 9 1350 Manhole Adoptable

1.006 10.763 430.5 375 Circular 9.600 8.025 1.200 9.525 8.000 1.150

1.006 9 1350 Manhole Adoptable 9_OUT 1350 Manhole Adoptable

4.000 38.104 95.3 225 Circular 10.000 8.900 0.875 9.750 8.500 1.025

4.000 10 1200 Manhole Adoptable 12 1200 Manhole Adoptable

5.000 19.984 99.9 225 Circular 10.000 8.500 1.275 9.750 8.300 1.225

5.000 11 1200 Manhole Adoptable 12 1200 Manhole Adoptable

4.001 26.345 263.5 300 Circular 9.750 8.300 1.150 9.800 8.200 1.300

4.001 12 1200 Manhole Adoptable 15 1200 Manhole Adoptable

6.000 30.306 67.3 300 Circular 10.000 9.150 0.550 9.800 8.700 0.800

6.000 13 1200 Manhole Adoptable 14 1200 Manhole Adoptable

6.001 29.564 98.5 300 Circular 9.800 8.700 0.800 9.800 8.400 1.100

6.001 14 1200 Manhole Adoptable 15 1200 Manhole Adoptable

4.002 17.641 176.4 300 Circular 9.800 8.200 1.300 9.700 8.100 1.300

4.002 15 1200 Manhole Adoptable 15_OUT 1200 Manhole Adoptable

7.000 13.001 260.0 300 Circular 9.500 8.000 1.200 9.500 7.950 1.250

7.000 16 1200 Manhole Adoptable 17 1200 Manhole Adoptable

7.001 41.999 840.0 300 Circular 9.500 7.750 1.450 9.000 7.700 1.000

7.001 17 1200 Manhole Adoptable 18 1200 Manhole Adoptable

7.002 8.342 333.7 300 Circular 9.000 7.700 1.000 9.000 7.675 1.025

7.002 18 1200 Manhole Adoptable 18_OUT 1200 Manhole Adoptable

8.000 33.541 447.2 300 Circular 10.000 8.575 1.125 9.750 8.500 0.950

8.000 19 1200 Manhole Adoptable 20 1200 Manhole Adoptable

8.001 12.982 259.6 300 Circular 9.750 8.500 0.950 9.750 8.450 1.000

8.001 20 1200 Manhole Adoptable 22 1200 Manhole Adoptable

9.000 12.476 166.3 225 Circular 9.750 8.900 0.625 9.750 8.825 0.700

9.000 21 1200 Manhole Adoptable 22 1200 Manhole Adoptable

8.002 12.022 480.9 300 Circular 9.750 8.450 1.000 9.525 8.425 0.800

8.002 22 1200 Manhole Adoptable 22_OUT 1200 Manhole Adoptable
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

1

2

3

4

5

6

7

8

9

9_OUT

10

11

12

493658.343

493690.301

493690.412

493713.002
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493722.945

493727.725

493727.646

493738.972
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493717.063
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104199.609

104204.721

104199.617

104199.819

104204.530

104196.895

104187.618

104157.287

104125.109

104118.311

104147.455

104147.455

104147.455
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9.525
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9.800
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0.850
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1.575
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0
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0
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0
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0
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1.002

1.003
1.003

1.004
1.004

1.005
1.005

1.006
1.006

4.000

5.000
5.000
4.000

4.001

8.875

8.750
8.700
8.725

8.550
8.475

8.475

8.450
8.400
8.400

8.250
8.200

8.125
8.075

8.075
8.025

8.025
8.000

8.900

8.500
8.300
8.500

8.300

375

225
225
375

375
375

375

225
225
375

375
375

375
375

375
375

375
375

225

225
225
225

300
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

13

14

15

15_OUT

16

17

18

18_OUT

19

20

21

22

22_OUT

493673.362

493671.906

493696.950

493713.471

493732.097

493745.090

493787.065

493792.791

493688.435

493721.976

493743.064

493733.072

493726.624

104075.128

104105.399

104121.110

104114.923

104106.511

104106.067

104104.634

104098.568

104074.568

104074.449

104073.717

104081.187

104091.333

10.000

9.800

9.800

9.700

9.500

9.500

9.000

9.000

10.000

9.750

9.750

9.750

9.525

0.850

1.100

1.600

1.662

1.500

1.750

1.300

1.325

1.425

1.250

0.850

1.300

1.487

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

1200

0

1

0

1

2

0

1

0

1 0

1

0

1

0

1

0

0

12

0

1

0
1

0
1
2

0
1

0
1

0
1

0
1

0
1

0

0
1
2

0
1

6.000
6.000

6.001
6.001
4.001

4.002
4.002

7.000
7.000

7.001
7.001

7.002
7.002

8.000
8.000

8.001

9.000
9.000
8.001

8.002
8.002

9.150
8.700

8.700
8.400
8.200

8.200
8.100

8.000
7.950

7.750
7.700

7.700
7.675

8.575
8.500

8.500

8.900
8.825
8.450

8.450
8.425

300
300

300
300
300

300
300

300
300

300
300

300
300

300
300

300

225
225
300

300
300
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SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Winter CV
Analysis Speed

FSR
England and Wales
19.400
0.333
1.000
Normal

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

x
240
20.0
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

100 40 10 0

Node 17 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
✓
7.750
1.700
5.0

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0095-5000-1700-5000
0.150
1200

Node 15_OUT Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

8.038
0.300

Discharge Coeĸcient 0.600

Node 9_OUT Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

8.000
0.375

Discharge Coeĸcient 0.600

Node 22_OUT Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

8.038
0.300

Discharge Coeĸcient 0.600

Node 16 Online OriĮce Control

Flap Valve
Replaces Downstream Link

x
x

Invert Level (m)
Diameter (m)

8.000
0.300

Discharge Coeĸcient 0.600

Node 16 Flow through Pond 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)

1.00
8.000

Main Channel Length (m)
Main Channel Slope (1:X)

Main Channel n

38.000
1000.0
0.025

Inlets
15_OUT 22_OUT 9_OUT
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Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 307.0 0.0 1.500 650.1 0.0

Node 2 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.32

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

Width (m)
Length (m)

9.150

6.000
26.700

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.450

Node 5 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.32

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

Width (m)
Length (m)

9.050

6.000
40.330

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.450

Node 21 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.32

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

Width (m)
Length (m)

9.300

6.000
37.160

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.450

Node 19 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.32

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

Width (m)
Length (m)

9.440
0
6.000
21.660

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.450

Node 12 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
0.32

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

Width (m)
Length (m)

9.190

6.000
74.580

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.450
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Results for 100 year +40% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.34%

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)

960 minute winter 1 945 9.497 0.622 4.2 2.0140 0.0000 SURCHARGED

960 minute winter 1 1.000 3 4.1 0.546 0.030 3.5371

960 minute winter 2 930 9.499 0.749 2.6 18.3938 0.0000 FLOOD RISK

960 minute winter 2 2.000 3 -1.8 0.485 -0.036 0.2030

960 minute winter 3 930 9.498 0.948 8.3 2.6078 0.0000 FLOOD RISK

960 minute winter 3 1.001 4 7.5 0.588 0.066 2.4917

960 minute winter 4 930 9.499 1.024 8.9 2.0229 0.0000 FLOOD RISK

960 minute winter 4 1.002 6 8.8 0.718 0.052 1.1431

960 minute winter 5 930 9.497 1.047 4.8 35.6995 0.0000 FLOOD RISK

960 minute winter 5 3.000 6 3.9 0.502 0.107 0.3973

960 minute winter 6 915 9.495 1.245 14.1 2.3104 0.0000 FLOOD RISK

960 minute winter 6 1.003 7 14.0 0.571 0.102 1.1511

960 minute winter 7 930 9.498 1.373 15.5 2.4351 0.0000 SURCHARGED

960 minute winter 7 1.004 8 15.4 0.320 0.192 3.3454

960 minute winter 8 930 9.497 1.422 21.6 3.8396 0.0000 SURCHARGED

960 minute winter 8 1.005 9 21.4 0.372 0.283 3.7626

960 minute winter 9 930 9.498 1.473 21.4 2.1077 0.0000 FLOOD RISK

960 minute winter 9 1.006 9_OUT 21.3 0.354 0.222 1.1871

960 minute winter 9_OUT 930 9.501 1.501 21.3 2.1485 0.0000 OK

960 minute winter 9_OUT Flow through pond 16 27.5 0.044 0.001 702.6334

960 minute winter 10 930 9.500 0.600 2.2 1.1590 0.0000 SURCHARGED

960 minute winter 10 4.000 12 2.2 0.589 0.041 1.5154

960 minute winter 11 930 9.500 1.000 2.2 1.7181 0.0000 SURCHARGED

960 minute winter 11 5.000 12 2.2 0.290 0.042 0.7948

960 minute winter 12 930 9.500 1.200 7.2 41.1260 0.0000 FLOOD RISK

960 minute winter 12 4.001 15 7.5 0.395 0.111 1.8552

960 minute winter 13 945 9.500 0.350 2.2 0.7588 0.0000 SURCHARGED

960 minute winter 13 6.000 14 2.3 0.492 0.017 2.1341

960 minute winter 14 945 9.500 0.800 4.4 1.5447 0.0000 SURCHARGED

960 minute winter 14 6.001 15 4.1 0.644 0.036 2.0819

960 minute winter 15 930 9.500 1.300 10.0 1.4700 0.0000 SURCHARGED

960 minute winter 15 4.002 15_OUT 10.0 0.496 0.120 1.2423

960 minute winter 15_OUT 930 9.510 1.472 10.0 1.6644 0.0000 OK

960 minute winter 15_OUT Flow through pond 16 27.5 0.044 0.001 702.6334

960 minute winter 16 945 9.495 1.495 27.5 1.6913 0.0000 FLOOD RISK

960 minute winter 16 7.000 17 7.3 0.530 0.106 0.9155

960 minute winter 17 975 9.496 1.746 7.3 1.9743 0.0000 FLOOD RISK

960 minute winter 17 Hydro-Brake® 18 5.1

960 minute winter 18 930 7.761 0.061 5.1 0.0684 0.0000 OK

960 minute winter 18 7.002 18_OUT 5.1 0.545 0.084 0.0773 321.9

960 minute winter 18_OUT 930 7.728 0.053 5.1 0.0000 0.0000 OK
15 minute winter 19 12 9.505 0.930 59.6 4.4501 0.0000 SURCHARGED

15 minute winter 19 8.000 20 54.7 0.777 1.050 2.3619

960 minute winter 20 930 9.500 1.000 8.9 2.5393 0.0000 FLOOD RISK

960 minute winter 20 8.001 22 8.7 0.426 0.126 0.9142

960 minute winter 21 945 9.500 0.600 4.8 14.6985 0.0000 FLOOD RISK

960 minute winter 21 9.000 22 5.0 0.624 0.125 0.4962

960 minute winter 22 930 9.501 1.051 14.4 1.8643 0.0000 FLOOD RISK

960 minute winter 22 8.002 22_OUT 14.2 0.623 0.282 0.8466
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Results for 100 year +40% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 99.34%

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)

960 minute winter 22_OUT 885 9.508 1.470 14.2 1.6622 0.0000 OK

960 minute winter 22_OUT Flow through pond 16 27.5 0.044 0.001 702.6334
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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
100
0
England and Wales
19.400
0.333
0.750
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
1.00
Level Soĸts
0.500
0.800
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

1
2
3
3_OUT

0.070
0.070

5.00
5.00

9.250
8.800
8.800
8.700

1350
1350
1350
1350

493782.406
493771.993
493778.821
493786.449

104143.299
104214.526
104214.168
104212.110

1.500
1.200
1.300
1.300

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)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 1 3 70.960 0.600 7.750 7.500 0.250 283.8 375 6.11 50.0

1.000 1.070 118.2 9.5 1.125 0.925 0.070 0.0 71 0.650

2.000 2 3 6.837 0.600 7.600 7.500 0.100 68.4 375 5.05 50.0

2.000 2.194 242.3 9.5 0.825 0.925 0.070 0.0 50 1.082

1.001 3 3_OUT 7.901 0.600 7.500 7.400 0.100 79.0 375 6.17 50.0

1.001 2.040 225.3 19.0 0.925 0.925 0.140 0.0 73 1.257

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

1.000 70.960 283.8 375 Circular 9.250 7.750 1.125 8.800 7.500 0.925

1.000 1 1350 Manhole Adoptable 3 1350 Manhole Adoptable

2.000 6.837 68.4 375 Circular 8.800 7.600 0.825 8.800 7.500 0.925

2.000 2 1350 Manhole Adoptable 3 1350 Manhole Adoptable

1.001 7.901 79.0 375 Circular 8.800 7.500 0.925 8.700 7.400 0.925

1.001 3 1350 Manhole Adoptable 3_OUT 1350 Manhole Adoptable
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

1

2

3

3_OUT

493782.406

493771.993

493778.821

493786.449

104143.299

104214.526

104214.168

104212.110

9.250

8.800

8.800

8.700

1.500

1.200

1.300

1.300

1350

1350

1350

1350

0

0

1

2

0

1

0

0
1
2

0
1

1.000

2.000
2.000
1.000

1.001
1.001

7.750

7.600
7.500
7.500

7.500
7.400

375

375
375
375

375
375

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Winter CV
Analysis Speed

FSR
England and Wales
19.400
0.333
1.000
Normal

Skip Steady State
Drain Down Time (mins)

AddiƟonal Storage (m³/ha)
Check Discharge Rate(s)

Check Discharge Volume

x
240
20.0
x
x

Storm DuraƟons
15
30

60
120

180
240

360
480

600
720

960
1440

2160
2880

4320
5760

7200
8640

10080

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

100 40 10 0

Node 3 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

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

x
✓
7.500
1.300
1.5

ObjecƟve
Sump Available

Product Number
Min Outlet Diameter (m)

Min Node Diameter (mm)

(HE) Minimise upstream storage
✓
CTL-SHE-0054-1500-1300-1500
0.075
1200

Node 1 Carpark Storage Structure

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

Safety Factor
Porosity

0.00000
0.00000
2.0
1.00

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

Width (m)
Length (m)

8.240

6.000
41.660

Slope (1:X)
Depth (m)

Inf Depth (m)

1000.0
0.450

Node 2 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)

7.600
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Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 20.0 0.0 0.400 20.0 0.0 0.401 0.0 0.0
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Results for 100 year +40% CC +10% A CriƟcal Storm DuraƟon.  Lowest mass balance: 81.85%

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)

600 minute winter 1 585 8.635 0.885 9.7 95.6853 0.0000 SURCHARGED

600 minute winter 1 1.000 3 -4.1 0.152 -0.035 7.8267

480 minute winter 2 464 8.636 1.036 6.6 10.4223 0.0000 FLOOD RISK

480 minute winter 2 2.000 3 7.4 0.139 0.030 0.7541

600 minute winter 3 585 8.635 1.135 6.6 1.6242 0.0000 FLOOD RISK

600 minute winter 3 Hydro-Brake® 3_OUT 1.4 63.4

15 minute winter 3_OUT 1 7.400 0.000 1.3 0.0000 0.0000 OK
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