


Soils Limited 22035/MIR Rev 1.0  Padnell Grange 

Soils Limited 

Geotechnical & Environmental Consultants 

 

Newton House 

Cross Road, Tadworth 

Surrey KT20 5SR 

 

T 01737 814221 

W soilslimited.co.uk 

 



      

APPENDIX E INFILTRATION TEST RESULTS 











      

APPENDIX F SOUTHERN WATER ASSET RECORDS 

















      

APPENDIX G DRAINAGE CALCULATIONS 

1. Greenfield runoff rates 

2. Existing brownfield runoff rates and volumes 

3. Proposed runoff rates, volumes and drainage model calculations 



Greenfield runoff rate estimation tool
www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria in line with

Environment Agency guidance “Rainfall runoff management for developments”, SC030219 (2013), the SuDS Manual C753

(CIRIA, 2015) and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield runoff rates may be

the basis for setting consents for the drainage of surface water runoff from sites.

Project details
Date

Calculated by

Reference

Model version

Location
Site name

Site location

Site easting (British National Grid)

Site northing (British National Grid)

Site details
Total site area (ha)

+

–

© OpenStreetMap (https://www.openstreetmap.org/copyright) contributors.

ha

26/03/2026

Adam

250595

2.2.3

Padnell Grange

Waterlooville

469913

111118

2.82
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Greenfield runoff

Method
Method

FEH statistical (2025)
My value Map value

SAAR9120 (mm)

BFIHOST19scaled

QMed-QBar conversion 1.136

QMed (l/s)

QBar (FEH statistical 2025) (l/s)

Growth curve factors
My value Map value

Hydrological region 7

1 year growth factor

2 year growth factor

10 year growth factor

30 year growth factor

100 year growth factor

200 year growth factor

Results
Method

Flow rate 1 year (l/s)

Flow rate 2 year (l/s)

Flow rate 10 years (l/s)

Flow rate 30 years (l/s)

Flow rate 100 years (l/s)

Flow rate 200 years (l/s)

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal

place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.01 l/s are reported as 0.01 l/s.

Disclaimer
This report was produced using the Greenfield runoff rate estimation tool (2.2.3) developed by HR Wallingford and available at uksuds.com (https://www.uksuds.com/).

The use of this tool is subject to the UK SuDS terms and conditions and licence agreement, which can both be found at uksuds.com/terms-conditions

(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate Greenfield runoff rates. The use of these results is the

responsibility of the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.

FEH statistical (2025)

mm

l/s

l/s

7

l/s

l/s

l/s

l/s

l/s

l/s

919

0.269

1.136

25.5

28.9

0.85

0.88

1.62

2.3

3.19

3.74

FEH statistical (2025)

24.6

25.5

46.8

66.5

92.3

108.2
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
30
0
1.000
5.00

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

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.200

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

1.200
✓
✓

Nodes

Name Area
(ha)

Cover
Level
(m)

Diameter
(mm)

ExisƟng Impermeable Area
Ouƞlow

0.560 10.000
10.000

1200
1200

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 Σ Area
(ha)

Σ Add
InŇow

(l/s)

1.000 ExisƟng Impermeable Area Ouƞlow 28.475 0.600 8.500 8.021 0.479 59.4 300 5.23 50.0

1.000 0.560 0.0

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

Summer CV

FEH-22
Singular
1.000

Winter CV
Analysis Speed

Skip Steady State

1.000
Normal
x

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

StarƟng Level (m)

240
20.0

Check Discharge Rate(s)
Check Discharge Volume

x
x

Storm DuraƟons
360
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Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
2

0
0

0
0

0
0

30
100

0
0

0
0

0
0
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Results for 1 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
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

360 minute summer ExisƟng Impermeable Area 184 8.580 0.080 21.5 0.6880 0.0000 OK

360 minute summer ExisƟng Impermeable Area 1.000 Ouƞlow 21.3 1.451 0.148 0.4185 118.9

360 minute summer Ouƞlow 184 8.098 0.077 21.3 0.0000 0.0000 OK
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Results for 2 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
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

360 minute summer ExisƟng Impermeable Area 184 8.590 0.090 27.0 0.7766 0.0000 OK

360 minute summer ExisƟng Impermeable Area 1.000 Ouƞlow 26.8 1.544 0.186 0.4941 149.1

360 minute summer Ouƞlow 184 8.108 0.087 26.8 0.0000 0.0000 OK
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Results for 30 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
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

360 minute summer ExisƟng Impermeable Area 184 8.629 0.129 50.8 1.1059 0.0000 OK

360 minute summer ExisƟng Impermeable Area 1.000 Ouƞlow 50.6 1.821 0.350 0.7907 281.1

360 minute summer Ouƞlow 184 8.142 0.121 50.6 0.0000 0.0000 OK



Alan Conisbee & Associates Ltd
1 - 5 Oīord Street
London
N1 1DH

File: ExisƟng Runoī and Volume.pfd
Network: Storm Network
Adam Prais
March 2026

Page 6
Padnell Grange, Waterlooville
EsiƟng BrownĮeld Runoī
CalculaƟons

Flow+ v15.0 Copyright © 1988-2026 Causeway Technologies Ltd

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
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

360 minute summer ExisƟng Impermeable Area 184 8.645 0.145 62.4 1.2498 0.0000 OK

360 minute summer ExisƟng Impermeable Area 1.000 Ouƞlow 62.1 1.915 0.430 0.9236 345.5

360 minute summer Ouƞlow 184 8.157 0.136 62.1 0.0000 0.0000 OK
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
CV

Time of Entry (mins)

FEH-22
30
0
1.000
5.00

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

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)

30.00
50.0
1.00
Level Soĸts
0.200

Preferred Cover Depth (m)
Include Intermediate Ground

Enforce best pracƟce design rules

1.200
x
x

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

SWMH01
SWMH02
SWMH03
SWMH04
SWMH05
SWMH06
SWMH07
SWMH08
SWMH09
SWMH10
SWMH11
SWMH12
SWMH13
SWMH14
SWMH15
SWMH16
SWMH17
SWMH18
SWMH19
AƩenuaƟon Basin
SWMH20
Ouƞall

PP01
PP02
PP03
PP04
PP05
PP06
PP07
PP08
PP09
PP10
PP11
PP12
PP13
PP14
PP15
PP16

0.108
0.046

0.042
0.019
0.067
0.040
0.044
0.036
0.026
0.013
0.088
0.036
0.130
0.033

0.016
0.024

0.014
0.012
0.015
0.009
0.059
0.012
0.021
0.015
0.055
0.017
0.015
0.060
0.025
0.033
0.008
0.014

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

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

62.250
61.500
61.500
63.250
61.500
61.000
61.100
62.150
61.850
62.400
59.700
59.950
60.200
60.250
59.950
60.630
59.750
59.850
58.100
58.100
57.100
57.100

61.500
61.800
61.650
63.400
61.000
62.000
62.000
62.000
61.150
60.200
60.200
59.700
59.950
59.800
60.250
59.750

1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1200
1500
1500
1050
1050
2100
1500
2100
1500
1200

108.212
108.477
118.095

95.030
118.166
122.266
135.148
135.744
152.327
159.281
179.269
189.348
195.706
194.454
212.138
184.241
209.575
216.318
223.804
245.723
247.598
259.350

102.283
112.594
101.286

89.245
117.402
133.731
128.551
147.455
143.085
180.828
180.437
166.551
200.509
188.319
189.750
194.628

48.580
0.645

-9.608
-34.541
-34.093
-90.832
-54.263
-34.258
-24.345
-19.989
-97.175
-68.218
-49.616
-19.749

-0.493
35.292
15.258
12.428
11.184
28.941
32.219
75.163

52.919
58.911

6.799
-32.921
-90.504
-75.237
-48.190
-41.362
-10.020
-14.586
-24.742

-116.191
-60.244
-34.720

-9.942
23.874

1.575
1.600
1.680
3.150
1.780
1.700
2.120
3.400
3.150
3.720
1.700
2.220
2.600
3.140
3.247
2.250
3.047
3.180
1.850
1.850
0.900
1.100

0.500
0.500
0.500
0.500
0.500
0.500
0.500
0.500
2.250
0.500
0.500
0.500
0.500
0.500
0.500
0.500

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)

1.001 SWMH01 SWMH02 47.936 0.600 60.675 59.900 0.775 61.9 300 5.54 50.0

1.001 2.002 141.5 24.3 1.275 1.300 0.134 0.0 83 1.507

1.002 SWMH02 SWMH03 14.058 0.600 59.900 59.820 0.080 175.7 300 5.74 50.0

1.002 1.183 83.6 35.3 1.300 1.380 0.195 0.0 136 1.135

1.003 SWMH03 SWMH05 24.485 0.600 59.820 59.720 0.100 244.9 300 6.14 50.0

1.003 1.000 70.7 35.3 1.380 1.480 0.195 0.0 150 0.999

2.001 SWMH04 SWMH05 23.140 0.600 60.100 59.720 0.380 60.9 225 5.28 50.0

2.001 1.679 66.7 9.3 2.925 1.555 0.051 0.0 57 1.192

1.004 SWMH05 SWMH08 17.579 0.600 59.720 58.750 0.970 18.1 300 6.22 50.0

1.004 3.710 262.2 48.0 1.480 3.100 0.266 0.0 86 2.848

3.001 SWMH06 SWMH07 38.772 0.600 59.300 58.980 0.320 121.2 300 5.49 50.0

3.001 1.427 100.9 22.8 1.400 1.820 0.126 0.0 96 1.159

3.002 SWMH07 SWMH08 20.014 0.600 58.980 58.900 0.080 250.2 300 5.83 50.0

3.002 0.989 69.9 32.2 1.820 2.950 0.178 0.0 143 0.969

1.005 SWMH08 SWMH09 19.320 0.600 58.750 58.700 0.050 386.4 450 6.54 50.0

1.005 1.028 163.5 91.9 2.950 2.700 0.509 0.0 241 1.056

4.001 PP09 SWMH09 17.048 0.600 58.900 58.700 0.200 85.2 150 5.26 50.0

4.001 1.089 19.2 9.9 2.100 3.000 0.055 0.0 76 1.098

1.006 SWMH09 SWMH10 8.206 0.600 58.700 58.680 0.020 410.3 450 6.67 50.0

1.006 0.997 158.6 111.1 2.700 3.270 0.615 0.0 278 1.076

1.007 SWMH10 SWMH14 35.174 0.600 58.680 57.110 1.570 22.4 450 6.81 50.0

1.007 4.309 685.3 121.6 3.270 2.690 0.673 0.0 127 3.282

5.001 SWMH11 SWMH12 30.661 0.600 58.000 57.730 0.270 113.6 300 5.75 50.0

5.001 1.474 104.2 13.3 1.400 1.920 0.073 0.0 72 1.020
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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)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

5.002 SWMH12 SWMH13 19.659 0.600 57.730 57.600 0.130 151.2 300 6.01 50.0

5.002 1.276 90.2 29.2 1.920 2.300 0.161 0.0 117 1.141

5.003 SWMH13 SWMH14 29.893 0.600 57.600 57.110 0.490 61.0 300 6.26 50.0

5.003 2.016 142.5 40.3 2.300 2.840 0.223 0.0 109 1.741

1.008 SWMH14 SWMH15 26.144 0.600 57.110 57.050 0.060 435.7 525 7.22 50.0

1.008 1.066 230.8 192.7 2.615 2.375 1.066 0.0 368 1.187

6.001 SWMH16 SWMH17 32.298 0.600 58.380 58.180 0.200 161.5 225 5.52 50.0

6.001 1.026 40.8 0.0 2.025 1.345 0.000 0.0 0 0.000

1.010 SWMH18 SWMH19 7.589 0.600 56.670 56.620 0.050 151.8 600 5.06 50.0

1.010 1.974 558.1 4.3 2.580 0.880 0.024 0.0 37 0.606

1.012 AƩenuaƟon Basin SWMH20 3.776 0.600 56.250 56.200 0.050 75.5 300 5.03 50.0

1.012 1.811 128.0 0.0 1.550 0.600 0.000 0.0 0 0.000

1.013 SWMH20 Ouƞall 44.523 0.600 56.200 56.000 0.200 222.6 300 5.74 50.0

1.013 1.049 74.2 0.0 0.600 0.800 0.000 0.0 0 0.000

6.000p PP05 SWMH06 4.875 0.600 60.500 60.300 0.200 24.4 150 5.04 50.0

6.000p 2.048 36.2 10.7 0.350 0.550 0.059 0.0 56 1.789

7.000p PP06 SWMH07 21.022 0.600 61.500 60.000 1.500 14.0 150 5.13 50.0

7.000p 2.705 47.8 2.2 0.350 0.950 0.012 0.0 22 1.383

12.000p PP12 SWMH11 22.877 0.600 59.200 59.000 0.200 114.4 150 5.41 50.0

12.000p 0.939 16.6 10.9 0.350 0.550 0.060 0.0 89 1.001

13.000p PP13 SWMH13 11.663 0.600 59.450 59.300 0.150 77.8 150 5.17 50.0

13.000p 1.141 20.2 4.6 0.350 0.750 0.025 0.0 48 0.923

14.000p PP14 SWMH14 16.179 0.600 59.300 59.000 0.300 53.9 150 5.20 50.0

14.000p 1.372 24.3 5.9 0.350 1.100 0.033 0.0 51 1.139

15.000p PP11 SWMH10 21.683 0.600 59.700 59.500 0.200 108.4 150 5.37 50.0

15.000p 0.964 17.0 2.7 0.350 2.750 0.015 0.0 40 0.704

16.000p PP10 SWMH10 22.214 0.600 59.700 59.500 0.200 111.1 150 5.39 50.0

16.000p 0.953 16.8 3.1 0.350 2.750 0.017 0.0 43 0.723

17.000p PP07 SWMH08 15.679 0.600 61.500 61.300 0.200 78.4 150 5.23 50.0

17.000p 1.136 20.1 3.8 0.350 0.700 0.021 0.0 44 0.876

18 PP04 SWMH04 6.008 0.600 62.900 62.700 0.200 30.0 150 5.05 50.0

18 1.843 32.6 1.7 0.350 0.400 0.009 0.0 23 0.972

19 PP08 SWMH09 17.701 0.600 61.500 61.300 0.200 88.5 150 5.28 50.0

19 1.069 18.9 2.7 0.350 0.400 0.015 0.0 38 0.761

20 PP15 SWMH14 10.877 0.600 59.750 59.550 0.200 54.4 150 5.13 50.0

20 1.367 24.2 1.4 0.350 0.550 0.008 0.0 25 0.752

21 PP16 SWMH17 17.252 0.600 59.250 59.050 0.200 86.3 150 5.27 50.0

21 1.083 19.1 2.5 0.350 0.550 0.014 0.0 37 0.750

22 PP03 SWMH02 9.465 0.600 61.150 61.000 0.150 63.1 150 5.12 50.0

22 1.268 22.4 2.8 0.350 0.350 0.015 0.0 35 0.863

23 PP01 SWMH01 7.347 0.600 61.000 60.800 0.200 36.7 150 5.07 50.0

23 1.666 29.4 2.6 0.350 1.300 0.014 0.0 30 1.032

24 PP02 SWMH01 11.222 0.600 61.300 61.100 0.200 56.1 150 5.14 50.0

24 1.345 23.8 2.2 0.350 1.000 0.012 0.0 31 0.842

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

1.001 47.936 61.9 300 Circular 62.250 60.675 1.275 61.500 59.900 1.300

1.001 SWMH01 1200 Manhole Adoptable SWMH02 1200 Manhole Adoptable

1.002 14.058 175.7 300 Circular 61.500 59.900 1.300 61.500 59.820 1.380

1.002 SWMH02 1200 Manhole Adoptable SWMH03 1200 Manhole Adoptable

1.003 24.485 244.9 300 Circular 61.500 59.820 1.380 61.500 59.720 1.480

1.003 SWMH03 1200 Manhole Adoptable SWMH05 1200 Manhole Adoptable

2.001 23.140 60.9 225 Circular 63.250 60.100 2.925 61.500 59.720 1.555

2.001 SWMH04 1200 Manhole Adoptable SWMH05 1200 Manhole Adoptable

1.004 17.579 18.1 300 Circular 61.500 59.720 1.480 62.150 58.750 3.100

1.004 SWMH05 1200 Manhole Adoptable SWMH08 1200 Manhole Adoptable

3.001 38.772 121.2 300 Circular 61.000 59.300 1.400 61.100 58.980 1.820

3.001 SWMH06 1200 Manhole Adoptable SWMH07 1200 Manhole Adoptable

3.002 20.014 250.2 300 Circular 61.100 58.980 1.820 62.150 58.900 2.950

3.002 SWMH07 1200 Manhole Adoptable SWMH08 1200 Manhole Adoptable

1.005 19.320 386.4 450 Circular 62.150 58.750 2.950 61.850 58.700 2.700

1.005 SWMH08 1200 Manhole Adoptable SWMH09 1200 Manhole Adoptable

4.001 17.048 85.2 150 Circular 61.150 58.900 2.100 61.850 58.700 3.000

4.001 PP09 JuncƟon SWMH09 1200 Manhole Adoptable

1.006 8.206 410.3 450 Circular 61.850 58.700 2.700 62.400 58.680 3.270

1.006 SWMH09 1200 Manhole Adoptable SWMH10 1200 Manhole Adoptable

1.007 35.174 22.4 450 Circular 62.400 58.680 3.270 60.250 57.110 2.690

1.007 SWMH10 1200 Manhole Adoptable SWMH14 1500 Manhole Adoptable


