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ARMGHT PLAN

Appendix J Calculations

Southern Housing Group Ltd 48
Land at Wings Nursery, Lidsey Road.
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RGP Design Limited

2 West Barn Land at Lidsey Road,

Norton Lane Woodgate

L

Results 1/s

QBAR Rural 9.5
QBAR Urban 9.5

Q100 years 30.4
Q01 year 8.1

Q30 years 21.
Q100 years 30.4

)}

Chichester POZ0 3AF Greenfield Run-Off Ve N
, \\\:x&w\\
Date 28/01/2020 Designed by SPB §§§§§§§§w
) INIINLN NN
File Checked by MJA RRRhr e
Innovyze Source Control 2018.1
ICP SUDS Mean Annual Flood
Input
Return Period (years) 100 Soil 0.400
Area (ha) 2.530 Urban 0.000
SAAR (mm) 764 Region Number Region 7

©1982-2018 Innovyze
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RGP Design Limited

2 West Barn

Norton Lane

Land at Lidsey
Woodgate

Road,

Chichester PO20 3AF Greenfield Volume

Déte 28/01/2020 Designed by SPB N
File Checked by MJA I =TSR
Innovyze Source Control 2018.1

Greenfield Runoff Volume

FSR Data

Return Period (years)
Storm Duration (mins)

100
360

Region England and Wales

M5-60 (mm)

Ratio R

Areal Reduction Factor
Area (ha)

SAAR (mm)

CWI

Urban

SPR

Results

Percentage Runcff (%)
Greenfield Runoff Volume (m?)

19.400
0.337
1.00
2.530
764
113.258
0.000
37.000

38.36
631.983

©1982-2018 Innovyze
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Bright Plan Civils

2 West Barn, Norton Lane
Chichester

West Sussex. PO20 3AF

File: D1757 SW Design V1.2.pfd
Network: SW1

Liam Foord

03/06/2020

Page 1

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

M5-60 (mm)

Ratio-R

cv

Time of Entry (mins)

Name us DS
Node Node
1 3
2 3
3 4
4 6
5 6
6 7
7 8
8 9
9 9 oUT
10 11
11 13
12 13
13 13 OuUT
14 15
15 16
16 16 OUT
17 18
18 18 OUT
19 20

Name Vel
(m/s)
1.140
1.307
0.864
1.333
0.932

0.950

0.878
1.024
1.505
0.832
1.327
1.681
1.056
2.496

Design Settings

FSR Maximum Time of Concentration (mins) 30.00
100 Maximum Rainfall (mm/hr) 50.0
0 Minimum Velocity (m/s) 0.75
England and Wales Connection Type Level Soffits
19.400 Minimum Backdrop Height (m) 0.500
0.333 Preferred Cover Depth (m) 0.800
0.750 Include Intermediate Ground v
5.00 Enforce best practice design rules  x
Links
Length ks{mm)/ USIL DSIL Fall Slope Dia TofC Rain
(m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
RS GGG 8.875 8725 Lnikly i8R 300 541 RORR
8.750 8.700 & 225
8.550 8.475
8.475 8.400
8.450 8.400
8.250 8.200
8.125 8.075
8.075 8.025
8.025 8.000
8.575 8.500
8.500 8.450
8.900 8.825
8.450 8.400 235
8.000 7.950 600
7.750 7.700 SO
7.700 7.675 HGG
8.900 8.500 300
8.500 8.400
35 9.150 8.700 225
Cap Flow us DS ZArea IAdd Pro Pro
(I/s) (lI/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s) (mm)  (m/s)
80.6 13.6 ¢ o 0.100 0.0 83 0.854
52.0 6.8 0.050 0.0 55 0.911
611 23.0 & 0.170 0.0 127 0.805
94.2 23.0 0.900 0.170 0.0 100 1.106
37.0 8.7 0.975 0.064 0.0 74 0.765
733 33.1 1.050 1.300 0.244 0.0 141 1.010
456 423 1.375 iid% 0312 0.0 229 0.729
73.0 423 1550 1.200 0.312 0.0 205 0.684
1049 64.0 1200 1225 0472 0.0 212 0.995
22.4 87 1200 1.025 0.064 0.0 97 0.529
282 13.3 1.075 0.098 0.0 109 0.698
15,5 13.3 @iAED o T 0.098 0.0 107 0.985
40.7 26.6 1.075 1125 0.1%6 0.0 132 1.088
425.6 5.8 0.900 0950 0.043 0.0 48 0.545
235.2 9.2 1.150 0.068 0.0 80 0.410
375.3 9.2 M 0.068 0.0 64 0.571
118.8 5.4 & 0.040 0.0 43 0.861
746 10.8 1.100 0.080 0.0 77 0.759
99.2 6.8 0.875 0.050 0.0 40 1.449

Flow+ v10.0 Copyright © 1988-2020 Causeway Software Solutions Limited
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Return Period

(years)
100

Flap Valve
Replaces Downstream Link

Flap Valve
Replaces Downstream Link

Additional Area
(A %)

Climate Change
(CC %)
40 0

Node 18 Online Orifice Control

8.500
0.225

Invert Level (m)
Diameter (m)

Node 14 Online Orifice Control

8.000
0.600

Invert Level (m)
Diameter (m)

Additional Flow
(Q %)
0

Discharge Coefficient 0.600

Discharge Coefficient 0.600

Node 15 Online Hydro-Brake® Control

Flap Valve
Replaces Downstream Link

Flap Valve x Objective

Replaces Downstream Link v/ Sump Available
Invert Level (m) 7.750 Product Number

Design Depth (m) 1.700 Min Outlet Diameter (m)

Design Flow (I/s) 5.0 Min Node Diameter (mm)

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

1200

Node 9 _OUT Online Orifice Control

X
X

8.000
0.375

Invert Level (m)
Diameter (m)

Discharge Coefficient 0.600

Bright Plan Civils File: D1757 SW Design V1.2.pfd Page 2
2 West Barn, Norton Lane Network: SW1
Chichester Liam Foord
West Sussex. PO20 3AF 03/06/2020
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)
21 22 8.950 8.900
22 22 OUT 8.825 8.625
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) {l/s) (l/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s) (mm)  (m/s)
0.751 299 159 0.875 0.942 0.117 0.0 116 0.762
R 3.9 1.8 0.800 0.013 0.0 47 0.480
1.637 1157 17.6 0.675 0.875 0.130 0.0 79 1.194
Simulation Settings
Rainfall Methodology FSR Skip Steady State  x
FSR Region England and Wales Drain Down Time (mins) 240
M5-60 (mm) 19.400 Additional Storage {(m¥ha) 20.0
Ratio-R  0.333 Check Discharge Rate(s) x
Winter CV  1.000 Check Discharge Volume  x
Analysis Speed Normal
Storm Durations
15 60 180 360 600 @ 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Flow+ v10.0 Copyright © 1988-2020 Causeway Software Solutions Limited
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Bright Plan Civils File: D1757 SW Design V1.2.pfd Page 3
2 West Barn, Norton Lane Network: SW1
Chichester Liam Foord
West Sussex. PO20 3AF 03/06/2020
Node 13 OUT Online Orifice Control
Flap Valve x Invert Level (m) 8.038 Discharge Coefficient 0.600
Replaces Downstream Link  x Diameter (m) 0.375
Node 22_OUT Online Orifice Control
Flap Valve x Invert Level (m) 8.038 Discharge Coefficient 0.600
Replaces Downstream Link  x Diameter (m) 0.300
Node 14 Flow through Pond Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Porosity 1.00 Main Channel Length (m) 38.000
Side Inf Coefficient (m/hr)  0.00000 Invert Level (m) 8.000 Main Channel Slope (1:X) 1000.0
Safety Factor 2.0 Time to half empty (mins) Main Channeln 0.025
Inlets
22 OUT 18_OuUT 9 _ouT 13_0uT
Depth Area InfArea Depth Area InfArea
(m)  (m?) (m?) (m)  (m?) (m?)
0.000 356.0 0.0 1.350 744.0 0.0
Node 12 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.00000 Invert Level (m) 9.300 Slope (1:X) 100.0
Side Inf Coefficient (m/hr) 0.00000 Time to half empty (mins) 6 Depth (m) 0.450
Safety Factor 2.0 Width (m) 4.100 Inf Depth (m)
Porosity 1.00 Length (m) 52.000
Node 2 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 9.150 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) 5.600 Inf Depth (m)
Porosity 1.00 Length (m) 24.000
Node 5 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 9.050 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) 8.700 Inf Depth (m)
Porosity 1.00 Length (m) 27.800
Node 19 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 9.550 Slope (1:X) 1000.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 0 Depth (m) 0.450
Safety Factor 2.0 Width (m) 6.000 Inf Depth (m)
Porosity 1.00 Length (m) 40.000
Node 17 Carpark Storage Structure
Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 9.550 Slope (1:X) 1000.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) 0 Depth (m) 0.450
Safety Factor 2.0 Width (m) 4.500 Inf Depth (m)
Porosity 1.00 Length (m) 26.900
Flow+ v10.0 Copyright © 1988-2020 Causeway Software Solutions Limited
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Bright Plan Civils File: D1757 SW Design V1.2.pfd Page 4
2 West Barn, Norton Lane Network: SW1
Chichester Liam Foord
West Sussex. PO20 3AF 03/06/2020
Resulls for 108 veas 808 O Crivead Storm Dumtion, lowess mass halanos: 78.34%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) {m) {m) (I/s) Vol(m3) (m3)
15 minute winter 1 9 9.353 0.478 67.8 1.5748 0.0000
960 minute winter 2 930 9.316 0.566 2.9 22.0520 0.0000
960 minute winter 3 930 9.317 0.767 8.5 1.1594 0.0000
960 minute winter 4 930 9.315 0.840 8.1 0.9495 0.0000
960 minute winter 5 930 9.316 0.866 8.7 63.0848 0.0000
960 minute winter 6 930 9.319 1.069 12.0 1.3675 0.0000
960 minute winter 7 930 9.316 1.191 154  2.3140 0.0000
960 minute winter 8 930 9.316 1.241 14.9 1.7764 0.0000
960 minute winter 9 930 9.315 1.290 229 4.4662 0.0000
960 minute winter 9_OUT 900 9.319 1.319 22.7 1.4921 0.0000
15 minute winter 10 11 9.604 1.029 434  2.0869 0.0000
15 minute winter 11 11 9.332 0.832 61.7 1.3930 0.0000
15 minute winter 12 13 9.504 0.604 66.4  9.5074 0.0000
720 minute winter 13 705 9.312 0.862 12.0 0.9751 0.0000
960 minute winter 13_OUT 930 9.316 1.278 19.1 1.4459 0.0000
960 minute winter 14 945 9.310 1310 226.2 3.0647 0.0000
960 minute winter 15 915 9.233 1.483 86.8  3.0455 0.0000
960 minute winter 16 915 7.748 0.048 4.7 0.0851 0.0000
960 minute winter 16_OUT 915 7.716 0.041 4.8 0.0000 0.0000
960 minute winter 17 915 9.320 0.420 2.9 0.7804 0.0000
960 minute winter 18 915 9.323 0.823 4.2 1.5887 0.0000
960 minute winter 18 _OUT 915 9.310 1.272 10.1 1.4388 0.0000
15 minute winter 19 11 9.559 0.409 33.9 1.1929 0.0000
15 minute winter 20 11 9.505 0.805 74.6 1.8910 0.0000
960 minute winter 21 885 9.312 0.362 0.7 0.5199 0.0000
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
{Upstream Depth)  Node Node {I/s) {m/s) Vol (m3) Vol {m?3)
15 minute winter 1 1.000 3 65.7 1.045 0.815 1.9962
960 minute winter 2 2.000 3 2.5 0.647 0.048 0.1989
960 minute winter 3 1.001 4 8.1 0.658 0.132 1.7260
960 minute winter 4 1.002 6 8.1 0.722 0.086 0.7324
960 minute winter 5 3.000 6 -6.2 0.499 -0.167 0.3886
960 minute winter 6 1.003 7 11.9 0.574 0.162 0.8022
960 minute winter 7 1.004 8 14.9 0.366 0.327 2.0492
960 minute winter 8 1.005 9 14.8 0.306 0.203 4.0451
960 minute winter 9 1.006 9 _ouT 22.7 0.392 0.216 0.9912
960 minute winter 9 OUT  Flow through pond 14 49.6 0.038 0.002 699.3638
15 minute winter 10 4.000 11 40.1 1.008 1.787 1.5643
15 minute winter 11 4.001 13 61.2 1.538 2.170 0.6655
15 minute winter 12 5.000 13 36.4 2.069 2.348 0.1722
720 minute winter 13 4.002 13_0uT 11.9 0.772 0.292 0.3225
960 minute winter 13 OUT Flow through pond 14 49.6 0.038 0.002 699.3638
960 minute winter 14 6.000 15 63.1 0.519 0.148 3.6621
960 minute winter 15 Hydro-Brake® 16 4.7
960 minute winter 16 6.002 16_OUT 4.8 0.504 0.013 0.0786 310.4
960 minute winter 17 7.000 18 2.3 0.277 0.019 2.4647
960 minute winter 18 7.001 18_OuUT 5.7 0.498 0.076 1.5493
960 minute winter 18 OUT Flow through pond 14 49.6 0.038 0.002 699.3638
15 minute winter 19 8.000 20 33.5 0.841 0.337 0.4955
15 minute winter 20 8.001 22 71.5 1.798 2.393 0.7955
960 minute winter 21 9.000 22 0.7 0.392 0.181 0.0939
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2 West Barn, Norton Lane Network: SW1
Chichester Liam Foord
West Sussex. PO20 3AF 03/06/2020
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Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) {m) {m) (I/s) Vol(m3) (m3)
960 minute winter 22 945 9.314 0.681 6.6 0.7702 0.0000

960 minute winter 22_0OUT 885 9.321 1.283 8.8 1.4511 0.0000 OK

Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth)  Node Node (I/s) (m/s) Vol {m3)
960 minute winter 22 8.002 22 OUT 6.6 0.856 0.057 1.2992
960 minute winter 22 OUT Flow through pond 14 49.6 0.038 0.002 699.3638

Discharge
Vol {m?3)
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Network: Storm Network Lidsey Road Woodgate
Liam Foord Plots 74-81
03/06/2020

Return Period
(years)

1

30

100

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 100 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 40 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 19.400 Minimum Backdrop Height (m) 0.200
Ratio-R  0.333 Preferred Cover Depth (m) 1.200
Ccv 0.750 Include Intermediate Ground v
Time of Entry (mins) 5.00 Enforce best practice design rules v
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 1 OUT 65.000 3O TSNy FA0G 03000 e 450 874G 500
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) {l/s) (l/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s) (mm)  (m/s)
LXKy 1377 219.0 247 1.200 3 0,130 0.0 102 0.925
Simulation Settings
Rainfall Methodology FSR Skip Steady State  x
FSR Region England and Wales Drain Down Time (mins) 240
M5-60 (mm) 19.400 Additional Storage {(m¥ha) 20.0
Ratio-R  0.333 Check Discharge Rate(s) x
Winter CV  1.000 Check Discharge Volume  x
Analysis Speed Normal
Storm Durations
15 30 60 120 180 240 ¢ 360 i 480 600 720 960 1440

Climate Change Additional Area Additional Flow

(cC %) (A%) (Q2%)
40 10 0
40 10 0
40 10 0

Node 1 OUT Online Hydro-Brake® Control

Flap Valve x

Objective  (HE) Minimise upstream storage

Replaces Downstream Link v/ Sump Available Vv
Invert Level (m) 7.450 Product Number CTL-SHE-0058-1500-1000-1500
Design Depth (m) 1.000 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 1.5 Min Node Diameter (mm) 1200

Node 1_OUT Carpark Storage Structure

Base Inf Coefficient (m/hr)  0.00000 Invert Level (m) 8.000 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) 6.000 Inf Depth (m)
Porosity 0.95 Length (m) 46.500
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Lidsey Road Woodgate

Chichester Liam Foord Plots 74-81
West Sussex. PO20 3AF 03/06/2020
Resuis for Lvoar +40% G 100 A Crivigad Storm Ruatle seesl mass halanes Fe e
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) {m) (I/s) Vol(m3) {m?3)
240 minute winter 1 220 8.073 0.473 7.1 1.3553 0.0000
240 minute winter 1_OUT 220 8.073 0.773 7.1 14.2777 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
{Upstream Depth) Node Node {I/s) {m/s) Vol (m3) Vol {m3)
240 minute winter 1 1.000 1 ouUT 7.1 0.299 0.033 10.2988
240 minute winter 1 OUT Hydro-Brake® 14 315
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Lidsey Road Woodgate

Chichester Liam Foord Plots 74-81
West Sussex. PO20 3AF 03/06/2020
Nonuits for 30 voar S O 4105 & Orivload Storm Duration, Lowast mass halangs: 78008
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) {m) (I/s) Vol(m3) {m?3)
360 minute winter 1 352 8.257 0.657 11.8  1.8823 0.0000
360 minute winter 1_OUT 352 8.257 0.957 11.7 62.9454 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
{Upstream Depth) Node Node {I/s) {m/s) Vol (m3) Vol {m3)
360 minute winter 1 1.000 1 ouUT 11.7 0.248 0.053 10.2988
360 minute winter 1 OUT Hydro-Brake® 14 44.4
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Node (mins) (m) {m) (I/s) Vol(m3) {m?3)
480 minute winter 1 464 8.368 0.768 12.3 2.1985 0.0000
480 minute winter 1 OUT 464 8.368 1.068 12.2 92.2534 0.0000 OK

Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (I/s) (m/s) Vol {m?3)
480 minute winter 1 1.000 1 ouUT 12.2 0.253 0.056 10.2988
480 minute winter 1 _OUT Hydro-Brake® 14
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2 West Barn, Norton Lane Network: Storm Network Lidsey Road Woodgate
Chichester Liam Foord Plots 74-81
West Sussex. PO20 3AF 03/06/2020
Rty for 1O voar o400 G0 £10850 A Crivlcal Storm Duration, Lowest naas balange 78,00
Node Event us Peak Level Depth Inflow Node Flood Status

Discharge
Vol {m?3)

56.0

Flow+ v10.0 Copyright © 1988-2020 Causeway Software Solutions Limited

ARUN DISTRICT COUNCIL AL/46/20/PL




