APPENDIX D
OUTLINE DEVELOPMENT SURFACE WATER DRAINAGE CALCULATIONS
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TCP SUDS Mean Annual Flood

Input
Beturn Period (years) 100 Soil 0.400
Area (ha) 6.800 Urban 0.000
SAMR  (mm) 771 Region Number BRegion 7

Results 1/s

OBAR Rural 25.9
OBAR Urban 25.9

Q100 years BZ.6
0l year 22.0

030 years 58.7
Q100 years B2.6
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0

M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200

Ratio R 8.350 Maximum Backdrop Height (m) 1.3500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Scoffits

Network Design Table for Storm

« — Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 6.169 0.283 21 .8 0850 5.00 0.0 0.600 o 100 a
2.000 24.519 0.817 30.0 0.037 5.00 0.0 0.600 o 150 Ej
2.001 2.458 0.0B3 29.6 0.000 0.00 0.0 0.600 o 150 j‘
1.001 1.000 0.001 1000.0 0.000 0.00 0.0 0.600 g 100 iy
Network Results Table
PN Rain i B R US/IL I I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s8) (m/s) (1/s) (1/s)
1.000 50.00 h.BE 25.583 0.050 0.0 0.0 .0 LI.66 13.0 6.8
2.000 50.00 5.22 28.20 0.037 0.0 0.0 .0 1.B84 32.8 5.0
2 O 50.00 5.24 25.383 0.037 0.0 0.0 k.0 F. 86 32,8 I ¢
1001 50.00 5:31 25.450 0.087 0.0 0.0 0 B.34 1.9 11.8
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¥P Solutions Network 2014.1.1

Manhole Schedules for Storm

MH MH MH MH MH Pipe Out
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN
(m) (o ) Level (m) (mm )

Simulation Criteria for Storm

Synthetic Rainfall Details

3|126.900|1.317 |Open Manhole 1200 1.000 25, 583 100
5126.800| 0.600 | 0Open Manhole 1200 [12.0800 26.200 150
6126.750|1.367 |Open Manhole 1200 2.001 25.383 1502 .000
4 126.550|1.250 | 0pen Manhole 1200 (1.001 26.450 100 |1.0860
2.001
27.000|0.551 |Open Manhole 0 OUTFALL 1.061
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number  Name (m) (m) I. Level (mm) (mm)
(m)
1.001 27,000 26.449 0.000 0 0

Pipes In
Invert
Level (m)

23,
25.
25,

Volumetric Runcff Coeff 0.750 Additional Flow - % of Total Flow 0.0
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.0
Hot Start (mins) 0 Inlet Coeffiecient 0.8
Hot Start Lewvel (mm) 0 Flow per Person per Day (l/per/day) 0.0
Manhole Headloss Coeff (Global) 0.500 Eun Time (mins)
Foul Sewage per hectare (1/s) 0.000 Cutput Interval (mins)
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number cof Offline Contrcls 0 Number of Real Time Contreols 0

Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0. 750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.600 Storm Duration (mins) 30
Ratio R 0.350

Diameter

(mm)

10
15

0d
00
00
0dQ
60

1
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Storage Structures for Storm

Complex Manhole: 4, DS/PN: 1.001

Cellular Storage

Invert Lewvel (m) 25.300 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00716 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00716

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 204.0 204.0 0.800 204.0 250.9

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 14.3
Membrane Percolation (mm/hr) 1000 Length (m) 14.3

Max Percolation (l/s) 56.8 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 26.100 Cap Volume Depth (m) 0.000
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Summary of Critical Results by Maximum Level

(Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=60 (mm) 18.600 Cwv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) Eh, 30, w6, 120, 180, 240, 3I60; 480, B600Q;
120, 960, 1440, 2160, 28BB0O, 4320, 5760,
7200, 8640, 10080
Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30
Return Climate First X First ¥ First Z O/F Lwvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.
10040 15 Winter 100 +30% 30/15 Summer
2..000 15 Winter 100 +30%
2.001 2160 Winter 100 +30% 100/15 Summer
1.001 2160 Winter 100 +30%
Water Flooded Pipe
US/MH Lewvel Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m3) Cap. (1/s) (1/s) Status
1.000 3 Z28.475 0.782 0.000 1.594 0.0 Z22.6 SURCHARGED
2.0800 5 26,7288 -0.062 0.000 0.64 8.0 1598 OK
2,001 & 25,656 4 [ 5 0.000 0.04 .0 0.8 SURCHARGED
1.001 d 25.656 -0 .B54 0.000 0.00 0.0 0.0 QK
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STORM SEWER DESIGN by the Modified Raticonal Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0
M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200
Ratio R 8.350 Maximum Backdrop Height (m) 1.3500
Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0. 750
Designed with Level Scoffits
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 8.000 0.100 80.0 0.092 5.00 0.0 D.6136 o 225 é}
I.08G1 1.000 0:081 1000.0 0,000 0.00 0.0 0.600 o 100 a
Network Results Table
PN Rain L LA US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1l/s)
1.000 50.00 .09 25.250 0.082 0.0 0.0 B0 I8 582 A2.5
1 . CHEdL 50.00 H5.16 25.900 0,092 8.0 0.0 .0 B.24¢ L. %« 125
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Drainage

¥P Solutions

Network 2014.1.1

Manhole Schedules for Storm

1|25.8C00|0.550|0pen Manhole 1200 (1.000 ik SRS 225
4 126.000|0.850|0Open Manhole 1200 (1.001 25.900 100(1.000 25.150 225
26.50010.601 | Open Manhole 4 CUTFALL 2N 25538 1010

Free Flowing OQutfall Details for Storm

Number of Input Hydrographs
Number of Online Controls

OQutfall Cutfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.001 2b.500 25.8B99 0.000 0 0
Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additiconal Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000
Hot Start {(mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Eun Time (mins) 6l
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

0 Number
0 Number

of Storage Structures 1
of Time/Area Diagrams 0

Number

of Offline Controls

0 Number

Return Period

Synthetic Rainfall

of Real Time Controls 0O

Details

REainfall Model FSRE Profile Type Summer

(years) 1440 Cv (Summer) 0.750

REegion England and Wales Cv (Winter) 0.840

ME=60 (mm) 19.600 Storm Duration (mins) 30
Ratio R 0.350

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diametelr | Backdrop
(m}) (mm) Level (m) (mm) Level (m) (mm) (mm )

©1982-2014 XP Sclutions




C & A Consulting Engineers Ltd Page 3
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9SPU Network 2 SW 'y:ﬂq@“
Date December 2015 Designed by TSH |
File Network 2 - Porous Car ... [Checked by GAC Dralnaqe
XP Solutions Network 2014.1.1

Storage Structures for Storm

Complex Manhole: 4, DS/PN: 1.001

Cellular Storage

Invert Lewvel (m) 25.150 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00716 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00716

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 378.0 378.0 0.400 378.0 409.0

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 19.4
Membrane Percolation (mm/hr) 1000 Length (m) 19.4

Max Percolation (l/s) 104.5 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 25.550 Cap Volume Depth (m) 0.000
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summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow

Hot Start (mins) 0 MADD Factor * 10m?/ha Storage

Hot Start Level (mm) 0 Inlet Coeffiecient

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day)

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratioco R 0.350
Eegion England and Wales Cv (Summer) 0.750
M5=60 (mm) 19.600 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status N

Profile(s) Summer and Win
Duraticon(s) (mins) Eh,; 30, B0, 120, 180, 240, 3I60; 480, b6
720, 960, 1440, 2160, 2880, 4320, 57
7200, 8640, 10
Eeturn Period(s) (years) 1 385
Climate Change (%) (). O

Return Climate First X First ¥ First Z O/F
FN Storm Period Change Surcharge Flood Overflow Act.

g

1.000 15 Winter 10 +30% 100/15 Winter
1.001 960 Winter 100 +30%

Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m*) Cap. (l/s) (1/s) Status

b]

e
i P |
R

|L'\l

2
i B
oo B

1 25.4%0 0.015 0.000 L9 SURCHARG

Q.
4 25.331 -0.669 0.000 0.00 0

i
[

= D

. 000
. 000
. 800
000

e B o R o 1 S |

ter
00,
60,
080
100
30

Lwvl
Exc.

ED
OK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0

M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200

Ratio R 8.350 Maximum Backdrop Height (m) 1.3500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Scoffits

Network Design Table for Storm

« — Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
{m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 42.370 0.706 60.0 0,049 5.00 0.0 0.600 5 IS0 4
2.000 24,633 0.70e 34,9 0.039 5.00 0.0 0.600 g 154 a
1.001 4.000 0.989 4.1 0.102 0.00 0.0 0.600 o 2285 o
3.000 &8.000 0.756 310.7 '0.030 5.00 0.0 0.600 5 I ‘
1.002 1.000 0.010 100.0 0.000 0.00 0.0 0.600 o 100 &

Network Results Table

PN Rain T.C. US/IL E I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

1.000 50.00 5.54 26.400 0.049 G.0 0.0 B0 T.30 230 6.6
2.000 50,00 5.24 26.400 ()39 0.0 B0 00 L1.71 30.2 BB
1000 50.00 555 25,619 0.190 0.0 0.0 0:0 B.:49 257.9 25,7
3.000 50.00 5.04 25.400 0.030 0.0 0.0 .0 338 538 4.1

1. 0802 50.00 5.57 25.400 0.220 0.0 0.0 B.Q B9 B 238
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Manhole Schedules for Storm

Number of Input Hydrographs 0 Number of Storag
Number of Online Contreols 0 Number of Time/A
Number of Offline Contreols 0 Number of Real T
Synthetic Rainfall Details
Rainfall Model FSE P
Feturn Period (years) 100
Region England and Wales
M5-60 (mm) 19.600 Storm Dura
Ratio R () 350

& Structures 1
rea Diagrams 0
ime Controls 0

rofile Type Summer
Cv (Summer) 0.750
Cv (Winter) 0.840
ticen (mins) 30

©1982-2014 XP Sclutions

Backdrop

(mm)

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diameter
(m}) (mm) Level (m) (mm) Level (m) (mm)
= —ar .= k=l
1127.000|0.600|0Open Manhole 1200 11.000 Z26.400 150
2127.000|0.600|0Open Manhole 1200 |.2.000 26.400 150
3(27.000|1.381 |Open Manhole 1200 11.001 25,619 22511 ,000 25,654 150
Z2.000 25,694 150
4125.850|0.450 | Open Manhole 1200 3,000 25.400 150
4125.500| 0.850 | 0Open Manhole 1200 11.002 25.400 100(1.001 24,8650 225
3.000 24 . 550 150
26.000(0.610 | Open Manhole 0 OQUTFALL 1,002 25,380 100
Free Flowing Outfall Details for Storm
Outfall Cutfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.002 26.000 25.390 0.000 0 0
Simulation Criteria for Storm
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000
Hot S5tart (mins) 0 Inlet Coeffiecient 0,800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Bun Time (mins) o
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1
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Storage Structures for Storm

Complex Manhole: 4, DS/PN: 1.002

Cellular Storage

Invert Lewvel (m) 24 .650 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00716 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00716

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 655.0 655.0 0.400 655.0 696.0

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) Zho6
Membrane Percolation (mm/hr) 1000 Length (m) 25.6

Max Percolation (l/s) 182.0 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 25.050 Cap Volume Depth (m) 0.000
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XP Solutions Network 2014.1.1

summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow

Hot Start (mins) 0 MADD Factor * 10m?/ha Storage

Hot Start Level (mm) 0 Inlet Coeffiecient

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day)

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratioco R 0.350
Eegion England and Wales Cv (Summer) 0.750
M5=60 (mm) 19.600 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status N

Profile(s) Summer and Win
Duraticon(s) (mins) Eh,; 30, B0, 120, 180, 240, 3I60; 480, b6
720, 960, 1440, 2160, 2880, 4320, 57
7200, 8640, 10
Eeturn Period(s) (years) 1 385
Climate Change (%) (). O

Return Climate First X First ¥ First Z O/F
PN Storm Period Change Surcharge Flood Overflow Act.

D00 15 Winter 100 +30% 100/15 Summer
. 000 15 Winter 1060 +30%
001 15 Winter 100 +30%
000 15 Winter 100 +30%
.002 1440 Winter 1060 +30%

O R R L

Water Flooded Pipe
US/MH Lewvel Surch'ed Volume Flow / O'flow Flow

PN Name (m) Depth (m) (m?) Cap. (1L/s8) (1/s) Status

1.000 I 26.65%7 0.107 0.000 5 0.0 23.8 SURCHARG
2.000 2 26.4986 -0.054 0.000 0.73 B 20,0
1.001 3 25.764 -0.080 0.000 0.73 g 2018
3.000 4 25.461 -0.085 0.000 0.34 2.0 161
1062 4 24,921 ~3+-579 0.000 0.00 0.0 0.0

. 000
. 000
. 800
000

e B o R o 1 S |

ter
00,
60,
080
100
30

Lwvl
Exc.
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OK
OK
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OK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0

M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200

Ratio R 8.350 Maximum Backdrop Height (m) 1.3500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Scoffits

Network Design Table for Storm

« — Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 46.902 0.585 80.2 0.0s64 5.00 0.8 0.6006 o 225 fﬁ
1,081 “38.557 1,015 38.0 0.000 0.00 .0 D600 o 225 @
1082 1.038 0.050 207 0095 0.00 0.0 0.e00 o 225 f
1.003 1.000 0.001 1006.0 0.0080 0.00 0.8 B.600 o 100 a
Network Results Table
PN Rain d o808 il US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (l1/s) (1/s) (1/s) (m/s) (1/s) (l/s)
1.000 50.00 553 25.5350 0.064 0.0 0.0 B0 186 581 8.7
1.001 50.00 5.84 24.965 0.064 0.0 00 D8 233 84.7 8.7
1.002 50.00 5.84. 239510 (. 159 0.0 6.0 0.0 288 114.8 215
1.003 50.00 5;081 24,650 .1549 0.0 0.0 B U834 L:9% Z1ih
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Qffice 19
Priestly Road Basingstoke

Hampshire

Hart House

RG24 9PU

Land South of Bartons Road
Havant
Network 4 SW

Date December 2015
File Network 4 -

Porous Car

Designed by TSH
Checked by GAC

¥P Solutions

Network 2014.1.1

Name

3 TS 3 TR R

MH MH MH MH
CL (m) |Depth| Connection |Diam. , L*W
(m) (mm)

Manhole Schedules for Storm

26.00010.450 | Open Manhole 1200 (1
26.500(1.535 | 0Open Manhole 1200 |1,
24 . 750 0.800 | Open Manhole 1200 (1
24_750(0.850|0Open Manhole 1200 |1
25.00010.351 | Open Manhole 0

. 000 23.250 225

001 Z4.965 225 (1.000 24 .

.002 23.350 225 1 0 Z3

-003 24 .650 100(1.002 A
OUTFALL 1.003 24,

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage

Hot Start (mins) 0 Inlet Coeffiecient

Hot Start Lewvel (mm) 0 Flow per Person per Day (l/per/day)

Manhole Headloss Coeff (Global) 0.500 Run Time (mins)
Foul Sewage per hectare (l/s) 0.000 Cutput Interval (mins)

Number of Input Hydrographs 0 Number
Number of Online Controls 0 Number
of Offline Controls 0 Number

Number

Synthetic Rainfall

af
of
of

Storage Structures 1
Time/Area Diagrams 0
Real Time Controls 0

Details

Rainfall Model
Eeturn Period (years)

Region England and Wales

M5=60 (mm)
Ratio R

FSE Profile Type Summer

100 Cv (Summer) 0.750

Cv (Winter) 0.840

19.600 Storm Duration (mins) 30
(0.350

965 2245
950 22
900 22
549 1010

= BT o [ S e

. 000
000
.800
. 000

-
o

©1982-2014 XP Sclutions

Pipe Out Pipes In
PN Invert Diameter| PN Invert Diametelr | Backdrop
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C & A Consulting Engineers Ltd Page 3
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9SPU Network 4 SW ”TVE?@n
Date December 2015 Designed by TSH |
File Network 4 - Porous Car ... |[Checked by GAC Dralnaqe
XP Solutions Network 2014.1.1

Storage Structures for Storm

Complex Manhole: 6, DS/PN: 1.003

Cellular Storage

Invert Lewvel (m) 23.900 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00716 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00716

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 587.0 587.0 0.400 287.0 625.8

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) e o
Membrane Percolation (mm/hr) 1000 Length (m) 24,2

Max Percolation (l/s) 1627 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 24.300 Cap Volume Depth (m) 0.000

©1982-2014 XP Sclutions




C & A Consulting Engineers Ltd Page 4
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RGZ4 9SPU Network 4 SW

Date December 2015 Designed by TSH

File Network 4 - Porous Car ... |[Checked by GAC

XP Solutions Network 2014.1.1

summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=-60 (mm) 12.600 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status N
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30; 60, 120, 180, 240,; 3&60; 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30
Return Climate First X First ¥ First Z O/F Lwvl
FN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 15 Winter 100 +30%
1.001 15 Winter 100 +30%
1.002 15 Winter 100 +30% 30/15 Summer
1.003 1440 Winter 100 +30%
Water Flooded Pipe

US/MH Lewvel Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m3) Cap. (1/s) (1/s) Status

1.000 1 25,878 -0.09%6 0.000 0.861 0.0 33.8
1.081 4 25.067 =0.123 0.000 0.42 0.0 33.9
189062 5 24.479 0.304 0.000 2,65 ;0 83:6 FLDOD RI
1. 803 6 24.107 -0.643 0.000 0.00 0.0 0.0

OK
OK
SK
OK
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C & A Consulting Engineers Ltd Page 1
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9SPU Network 5 SW Ty
Date December 2015 Designed by TSH “ﬁ:%ifi '
File Network 5 - Porous Car ... [Checked by GAC Dralnaqe
XP Solutions Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0

M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200

Ratio R 8.350 Maximum Backdrop Height (m) 1.3500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Scoffits

Network Design Table for Storm

« — Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 14,375 0.585 24.6 0,033 5.00 0.0 0.600 s TR i
081 1539 Q0665 237 D051 0.00 0.0 0.600 G g i
1.002 1.000 0.001 18080.0 0.000 0.00 0.0 0.600 o 100 a

Network Results Table

PN Rain T0 US/IL E I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

1.000 50.00 Seld Ed 5 0,033 0.0 0.0 0.0 2.04 36.0 4.5
1.001 50.00 held 23,965 0.084 0.0 0.0 0.0 2.08 36.7 11.4
1.002 50.00 5.20 24.650 0.084 0.0 0.0 .0 D24 1.9 I1.4
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Office 19

Priestly Road Basingstoke
RGZ4 9S9PU

Hampshire

Hart House

Land South of Bartons Road
Havant
Network 5 SW

Date December 2015

File Network 5

—

Porous Car

I-*f[Q
Designed by TSH

Checked by GAC

¥P Solutions

Network 2014.1.1

Name

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time {(mins) a6l
Foul Sewage per hectare (1/s) 0.000 Cutput Interval (mins) 1

Con

Open
Open
Open
Upean

Manhole Schedules for Storm

MH
nection

Manhole
Manhole
Manhole

Manhole

Free Flowing Outfall Details for Storm

MH Pipe Out Pipes In
Diam. ,L*W| PN Invert Diameter| PN Invert Diametelr | Backdrop
(mm) Level (m) (mm) Level (m) (mm) (mm )

1200 (1.000 24,5350 150

1200 (1.001 23.96 150 | 1.000 23965 150

1200 (1.002 24,650 100 (1.001 23.900 150
0 OUTFALL 1.002 24,649 1010

Outfall
Pipe Number

Number of Input Hydrographs 0 Number
Number of Online Controls 0 Number
of 0ffline Controls 0 Number

Number

Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv [(Winter) 0.840
M5=60 (mm) 19,600 5torm Duration (mins) 30
Ratio R (.350

1.002

Simulation Criteria for Storm

Outfall C. Level I. Level
Name

Min D,L
I. Level (mm)
(m)

W
(ram)

(m) (m)

25.000 24,6489 0.000 0

Synthetic Rainfall

of Storage Structures 1
of Time/Area Diagrams 0
of Real Time Controls 0

Details

©1982-2014 XP Sclutions




C & A Consulting Engineers Ltd Page 3
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9SPU Network 5 SW ”TVE?@n
Date December 2015 Designed by TSH |
File Network 5 - Porous Car ... [Checked by GAC Dralnaqe
XP Solutions Network 2014.1.1

Storage Structures for Storm

Complex Manhole: 3, DS/PN: 1.002

Cellular Storage

Invert Lewvel (m) 23.900 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00716 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00716

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 162.0 162.0 0.400 162.0 182 .0

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 27
Membrane Percolation (mm/hr) 1000 Length (m) ) G

Max Percolation (l/s) 44 8 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 24.300 Cap Volume Depth (m) 0.000

©1982-2014 XP Sclutions
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Page 4

Qffice 19
Priestly Road Basingstoke
RGZ4 9PU

Hart House

Hampshire

Havant
Network 5 SW

Land South of Bartons Road

Date December 2015

File Network 5 - Porous Car

Designed by TSH
Checked by GAC

¥P Solutions

Network 2014.1.1

Summary of Critical Results by Maximum Level (Rank 1)

for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional
Hot Start (mins) ]
Hot Start Level (mm) 0
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day
Foul Sewage per hectare (1/s) 0.000

Flow - %

of Total Flow
MADD Factor * 10m?/ha Storage

Inlet Coeffiecient
(1/per/day)

. 000
. 000
. 800
000

e B o R o 1 S |

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratioco R 0.350
Eegion England and Wales Cv (Summer) 0.750
M5=60 (mm) 19.600 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep

DTS Status ON

Profile(s)
Duration(s) (mins) 15, 30,

120,

6d,
960,

120,
1440,

180, 240, 360;
2160, 2880,
7200,
Eeturn Period(s) (years)
Climate Change (%)

First X
Surcharge

Return Climate

FN Storm Period Change Flood
1.000 15 Winter
1.001 153 Winter

1.002 2160 Winter

100
100
100

+30%
+30%
+30%

30/15 Summer

Water
US/MH Level
Name (m)

Flooded
Surch'ed Volume Flow / O'flow

PN Depth (m) (m?3) Cap. (1/s)

1.000
1. 061
1.062

1 24
2 i,
3 24,

673
237
338

<+ 027
0.422
-0.412

0.000 B
0.000 .1
0.000 G.

52 0.0
12 0.0
oo 0.0

4320,
8640,
1,

First ¥ First Z

DVD Status OFF
Fine Inertia Status OFF

Summer and Winter

480, 600,
5760,
10080
100

30

30,
0, O,

O/F Lwvl

Overflow Act. Exc.

Status

OK

FLOOD RISK

OK

©1982-2014 XP Sclutions




C & A Consulting Engineers Ltd Page 1
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9SPU Network 6 SW Ty
Date December 2015 Designed by TSH “ﬁ:%ifi '
File Network 6 - Porous Car ... [Checked by GAC Dralnaqe
XP Solutions Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0

M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200

Ratio R 8.350 Maximum Backdrop Height (m) 1.3500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Scoffits

Network Design Table for Storm

« — Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design

1.000 10.000 0.125 BG.0 0.073 0.0 0.600 o 150 a
1.001 5.000 0.001 5000.0 0.000 0.0 0.8600 o 100 b

g B
2 2
- SR i |

Network Results Table

PN Rain L LA US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1l/s)

1.000 50.00 LT T O L [ 8775 0.0 0.0 B0 1212 9.9 AR
1 .Yl 5000 5.88 23.650 0.075 8.8 0.0 0.0 B.18 W .8« 1D.2

©1982-2014 XP Sclutions




C & A Consulting Engineers Ltd Page 2
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9PU Network 6 SW e
Date December 2015 Designed by TSH ﬁﬁ;ﬂhgf |
File Network 6 - Porous Car ... [Checked by GAC Dralnage
XP Solutions Network 2014.1.1

Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diametelr | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm ) (mm)
e e e o —
1(23.750|0.725 | 0Open Manhole 1200 |1.000 23,025 150
1(23.750|0.850|0pen Manhole 1200 (1.001 23.650 100|1.000 22.900 150
24 .500(0.851 |Open Manhole 0 QUTFALL 1. 001 23,649 100

Free Flowing OQutfall Details for Storm

OQutfall Cutfall C. Level I. Level Min D,L W
Pipe Number HName (m) (m) I. Level (mm) (mm)
(m)
1.001 24,500 23.649 0.000 0 0

Simalation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Eun Time (mins) 6l
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contreols 0 Number of Real Time Contrels 0

Synthetic Rainfall Details

REainfall Model FSRE Profile Type Summer
Return Period (years) 1440 Cv (Summer) 0.750
REegion England and Wales Cv (Winter) 0.840
ME=60 (mm) 19.600 Storm Duration (mins) 30
Ratio R 0.350
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C & A Consulting Engineers Ltd Page 3
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9SPU Network 6 SW 'y:ﬂq@“
Date December 2015 Designed by TSH |
File Network 6 - Porous Car ... [Checked by GAC Dralnaqe
XP Solutions Network 2014.1.1

Storage Structures for Storm

Complex Manhole: 1, DS/PN: 1.001

Cellular Storage

Invert Lewvel (m) 22.900 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00716 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00716

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 269.0 2659.0 0.400 269.0 295 .9

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 16.4
Membrane Percolation (mm/hr) 1000 Length (m) 16.4

Max Percolation (l/s) Th7 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 23.300 Cap Volume Depth (m) 0.000

©1982-2014 XP Sclutions
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Page 4

Office 19 Hart House Land South of Bartons Road
Priestly Road Basingstoke Havant
Hampshire RGZ4 9PU Network 6 SW

Date December 2015
File Network 6

Designed by TSH
Checked by GAC

—

Porous Car

¥P Solutions Network 2014.1.1

Summary of Critical Results by Maximum Level

(Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow
Hot Start (mins) ] MADD Factor
Hot Start Level (mm) 0
Manhole Headloss Coeff (Global)
Foul Sewage per hectare (1/s)

0.000

I
0.500 Flow per Person per Day

-
o

. 000
. 000
. 800
000

of Total Flow
* 10m?®/ha Storage
nlet Coeffiecient
(1/per/day)

e B o R o 1 S |

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR
Eegion England and Wales Cv
M5-60 (mm) 19.600 Cw

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep

DTS Status ON

Profile(s)
Duration(s) (mins) 15, 30,

120,

6d,
960,

120,
1440,

180,

Return Period(s)
Climate Change

(vears)
(%)

First X
Surcharge

Return Climate

FN Storm Period Change Flood

100
100

+30%
+30%

1.000 15 Winter
1.001 1440 Winter

30/15 Summer

Water Flooded

US/MH Level
Name (m)

Surch'ed

PN Depth (m) (m*) Cap. (1/8)

1.000
1061

1 23.602
| S % T o Gl

0.427
~3.637

0.000
0.000

1
B

08
0o

240,
2160,

First ¥ First Z

Volume Flow / O'flow

Ratio R 0.350
(Summer)
(Winter)

0. 750
0.840

DVD Status OFF
Fine Inertia Status OFF

Summer and Winter
360, 480, 600,
2880, 4320, 5760,
7200, 8640, 10080
T B 100

.. 0, 30

O/F Lwvl
Overflow Act. Exc.

Pipe
Flow

(1/s) Status

FLOOD RISK
OK
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Qffice 19
Priestly Road Basingstoke
Hampshire RG24 9SPU

Hart House

Land South of Bartons Road
Havant
Network 7 SW

Date December 2015

Designed by TSH

| T
i L

C
|

Drainage

File Network 7 - Porous Car Checked by GAC

¥P Solutions Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0
M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200
Ratio R 8.350 Maximum Backdrop Height (m) 1.3500
Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0. 750
Designed with Level Scoffits
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
E.000 30000 0125 80.0 0.069 5 0.0 D.6136 o 225 é}
L0081 5000 0:081 5900.0 0,000 0.00 0.0 0.600 o 100 a
Network Results Table
PN Rain L LA US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1l/s)
1.000 50.00 Bkl FZARE 0.069 0.0 0.0 B0 146 582 9.3
1 . CHEdL 50.00 5.84 23.040 0.069 8.0 0.0 0.0 B.10 (.8« 9.3
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Office 19 Hart House Land South of Bartons Road
Priestly Road Basingstoke Havant

Hampshire RG24 9PU Network 7 SW

Date December 2015
File Network 7 - Porous Car ... [Checked by GAC

Designed by TSH

¥P Solutions

Network 2014.1.1

Name

Manhole Schedules for Storm

MH MH MH MH
CL (m) |Depth| Connection |Diam. , L*W
(m) (mm)

22.97510.550 | 0Open Manhole 1200 (1.000 22.425 225
23.150|0.850 | 0Open Manhole 1200 (1.001 23.000 100(1.000 22.300 225
23.50010.501 |Open Manhole 4 CUTFALL 2N £2.99% 1010

Simulation Criteria for Storm

Pipe Out Pipes In
Invert Diameter| PN Invert Diametelr | Backdrop
Level (m) (mm) Level (m) (mm) (mm )

Volumetric Runoff Coeff 0.750 Additional Flow - % ¢of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0,800

Hot Start Lewvel (mm) 0 Flow per Perscon per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time {mins) a6l
Foul Sewage per hectare (1/s) 0.000 Cutput Interval (mins) i

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

FRainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5=-60 (mm) 19,600 S5torm Duration (mins) 30
Ratio R 0.350
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Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9SPU Network 7 SW ”TVE?@n
Date December 2015 Designed by TSH |
File Network 7 - Porous Car ... [Checked by GAC Dralnaqe
XP Solutions Network 2014.1.1

Storage Structures for Storm

Complex Manhole: 2, DS/PN: 1.001

Cellular Storage

Invert Lewvel (m) 22.300 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.0273%0 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.02790

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 162.0 162.0 0.400 162.0 182 .0

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 27
Membrane Percolation (mm/hr) 1000 Length (m) ) G

Max Percolation (l/s) 44 8 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 22.700 Cap Volume Depth (m) 0.000
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Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RGZ4 9PU Network 7 SW

Date December 2015 Designed by TSH

File Network 7 - Porous Car ... [Checked by GAC

XP Solutions Network 2014.1.1

summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=60 (mm) 18.600 Cwv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS S5tatus oM
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30; 60, 120, 180, 240,; 3&60; 480, 600,

7120, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30

Return Climate First X First ¥ First 2 O/F Lwl

PN Storm Period Change Surcharge Flood Owverflow Act. Exc.
1.000 15 Winter 100 +30%
1.001 360 Winter 100 +30%
Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?3) Cap. (1/s) (1/s) Status
1.000 T 22 595 -0 575 0.000 0.76 0.0 36.9 OK
1,001 2 22:540 -0.560 0.000 0.00 0.0 0.0 OK

©1982-2014 XP Sclutions




C & A Consulting Engineers Ltd Page 1
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9SPU Network 8 SW Ty
Date December 2015 Designed by TSH “ﬁ:%ifi '
File Network 8 - Porous Car ... [Checked by GAC Dralnaqe
XP Solutions Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0

M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200

Ratio R 8.350 Maximum Backdrop Height (m) 1.3500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Scoffits

Network Design Table for Storm

« — Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
F.000 6£.000 0.075 By O 0,010 5.00 0.8 0.6006 o 100 é}
1.001 5.000 0:061 5000.8 0.078 0.00 00 D600 o 100 a
Network Results Table
PN Rain L LA US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1l/s)
1.000 50,00 Rk 23 080 0.010 0.0 0.0 B0 D88 6.8 1.4
1.001 50.00 5.94 233010 0.088 0.0 G .0 0.0 B30 B.8« 11.9
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diametelr | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm ) (mm)
e e e o —
1(23.750|0.600|0Open Manhole 1200 |1.000 £3.158 14090
2(23.500]|0.425|0Open Manhole 1200 (1.001 23.300 100|1.000 23075 1010
24 . 000(0.701 |Open Manhole 0 QUTFALL 1. 001 23,299 100

Free Flowing OQutfall Details for Storm

OQutfall Cutfall C. Level I. Level Min D,L W
Pipe Number HName (m) (m) I. Level (mm) (mm)
(m)
1.001 24.000 23,299 0.000 0 0

Simalation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Eun Time (mins) 6l
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contreols 0 Number of Real Time Contrels 0

Synthetic Rainfall Details

REainfall Model FSRE Profile Type Summer
Return Period (years) 1440 Cv (Summer) 0.750
REegion England and Wales Cv (Winter) 0.840
ME=60 (mm) 19.600 Storm Duration (mins) 30
Ratio R 0.350
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Storage Structures for Storm

Complex Manhole: 2, DS/PN: 1.001

Cellular Storage

Invert Lewvel (m) 22.650 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.0273%0 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.02790

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 270.0 270.0 0.400 270.0 286.3

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 16.4
Membrane Percolation (mm/hr) 1000 Length (m) 16.4

Max Percolation (l/s) Th7 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 23.050 Cap Volume Depth (m) 0.000
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summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=60 (mm) 18.600 Cwv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS S5tatus oM
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30; 60, 120, 180, 240,; 3&60; 480, 600,

7120, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30

Return Climate First X First ¥ First 2 O/F Lwl

PN Storm Period Change Surcharge Flood Owverflow Act. Exc.
1.000 15 Winter 100 +30%
1.001 360 Winter 100 +30%
Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?3) Cap. (1/s) (1/s) Status
1.000 1 23.224 -0.026 0.000 D.88 0.0 5.3 DK
1,001 2 22822 -0.578 0.000 0.00 0.0 0.0 OK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0

M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200

Ratio R 8.350 Maximum Backdrop Height (m) 1.3500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Scoffits

Network Design Table for Storm

« — Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
}.000 8266 0.105 7o S N 5 0 5.00 0.8 0.6006 o 100 é}
1.001 5.000 0.001 5000.2 0.000 0.00 00 D600 c: 200 a
Network Results Table
PN Rain L LA US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1l/s)
1.000 50,00 R Ee 21,005 0.018 0.0 0.0 B0 BT 6.8 2.4
1.001 50.00 5.99 21 .50 0.018 0.0 G .0 0.0 B.310 H.8« 2.4
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diametelr | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm ) (mm)
e e e o —
1(21.500|0.495|0Open Manhole 1200 |1.000 21.005 14090
2(21.750]|0.850 | 0Open Manhole 1200 (1.001 21.500 100(1.000 20.800 1010
22.000(0.501 |Open Manhole 0 QUTFALL 1. 001 21,499 100

Free Flowing OQutfall Details for Storm

OQutfall Cutfall C. Level I. Level Min D,L W
Pipe Number HName (m) (m) I. Level (mm) (mm)
(m)
1.001 22.000 21.499 0.000 0 0

Simalation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Eun Time (mins) 6l
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contreols 0 Number of Real Time Contrels 0

Synthetic Rainfall Details

REainfall Model FSRE Profile Type Summer
Return Period (years) 1440 Cv (Summer) 0.750
REegion England and Wales Cv (Winter) 0.840
ME=60 (mm) 19.600 Storm Duration (mins) 30
Ratio R 0.350
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Storage Structures for Storm

Complex Manhole: 2, DS/PN: 1.001

Cellular Storage

Invert Lewvel (m) 20.900 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.0273%0 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.02790

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 402.0 402.0 0.400 402.0 434.0

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 4 11 §
Membrane Percolation (mm/hr) 1000 Length (m) el

Max Percolation (l/s) 13322 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 21.300 Cap Volume Depth (m) 0.000
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summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow

Hot Start (mins) 0 MADD Factor * 10m?/ha Storage

Hot Start Level (mm) 0 Inlet Coeffiecient

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day)

Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratioco R 0.350
Eegion England and Wales Cv (Summer) 0.750
M5=60 (mm) 19.600 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status N

Profile(s) Summer and Win
Duraticon(s) (mins) Eh,; 30, B0, 120, 180, 240, 3I60; 480, b6
720, 960, 1440, 2160, 2880, 4320, 57
7200, 8640, 10
Eeturn Period(s) (years) 1 385
Climate Change (%) (). O

Return Climate First X First ¥ First Z O/F
FN Storm Period Change Surcharge Flood Overflow Act.

g

1.000 15 Winter 10 +30% 100/15 Summer
1.001 180 Winter 100 +30%

Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m*) Cap. (l/s) (1/s) Status

b]
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0

M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200

Ratio R 8.350 Maximum Backdrop Height (m) 1.3500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Scoffits

Network Design Table for Storm

« — Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
¥.000 5000 0. 063 79.4 0.009 5.00 0.8 0.6006 o 150 é}
1.001 5.000 0:061 5000.8 0.122 0.00 00 D600 o 100 a
Network Results Table
PN Rain L LA US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1l/s)
1.000 50,00 5.07 21.4G0 0.009 0.0 0.0 Bl I3 20 3 B
1.001 50.00 5.90 220810 D.131 0.0 G .0 0.0 B.I8 B .8« 3707
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diametelr | Backdrop
(m) (mm) Level (m) (mm) Level (m) (mm ) (mm)
e e e o —
1(22.000|0.600|0Open Manhole 1200 |1.000 21.400 150
2(22.150|0.813 | 0Open Manhole 1200 (1.001 22.000 100|1.000 21337 130
22.500(0.501 |Open Manhole 0 QUTFALL 1. 001 21,5909 100

Free Flowing OQutfall Details for Storm

OQutfall Cutfall C. Level I. Level Min D,L W
Pipe Number HName (m) (m) I. Level (mm) (mm)
(m)
1.001 22.500 A1 089 0.000 0 0

Simalation Criteria for Storm

Volumetric Runcoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Eun Time (mins) 6l
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contreols 0 Number of Real Time Contrels 0

Synthetic Rainfall Details

REainfall Model FSRE Profile Type Summer
Return Period (years) 1440 Cv (Summer) 0.750
REegion England and Wales Cv (Winter) 0.840
ME=60 (mm) 19.600 Storm Duration (mins) 30
Ratio R 0.350
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Storage Structures for Storm

Complex Manhole: 2, DS/PN: 1.001

Cellular Storage

Invert Lewvel (m) 21.300 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.0273%0 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.02790

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 4759.0 475.0 0.400 479.0 514.0

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 55 W, |
Membrane Percolation (mm/hr) 1000 Length (m) 21:9

Max Percolation (l/s) 133.2 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 21.700 Cap Volume Depth (m) 0.000
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summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=60 (mm) 18.600 Cwv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS S5tatus oM
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30; 60, 120, 180, 240,; 3&60; 480, 600,

7120, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Eeturn Period(s) (years) 1 385
Climate Change (%) (). O

100

30

Return Climate First X First ¥ First 2 O/F Lwl

PN Storm Period Change Surcharge Flood Owverflow Act. Exc.
1.000 15 Winter 100 +30%
1.001 240 Winter 100 +30%
Water Flooded Pipe

US/MH Level Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?3) Cap. (1/s) (1/s) Status

OK

1,008 Y 2L A5 -0 . 8593 0.000 0.31 0.0 4.8
0.0 0.0 CK

1,001 2 21,438 -0.662 0.000 0.00

©1982-2014 XP Sclutions




C & A Consulting Engineers Ltd

Page 1

Qffice 19
Priestly Road Basingstoke

Hart House

Land South of Bartons Road

Havant

Hampshire

RG24 9PU

Network 11 SW

|
=
¥

Date December 2015
File Network 11

Designed by TSH

.-
Checked by GAC I

—

Forous Car...

Drainage

iJ
[k

¥P Solutions Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0
M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200
Ratio R 8.350 Maximum Backdrop Height (m) 1.3500
Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0. 750
Designed with Level Scoffits
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 8.000 0.100 B0.0 0.025 5 0.0 D.6136 o 100 dP
L0081 5000 0081 5900.0 0,000 0.00 0.0 0.600 o 100 a
Network Results Table
PN Rain L LA US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1l/s)
1.000 50.00 AL ES 21860 0.B825 0.0 0.0 B.0 .86 6.8 34
1 . CHEdL 50.00 5.98 22.100 G 8.0 0.0 0.0 B.10 (.8« 3.4
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Manhole Schedules for Storm

1(21.5%50|0.450|Open Manhole 1200 (1.000 21.300 100
2122.250|0.850 | Open Manhole 1200 (1.001 22.100 100 |1.000 21.400
22.50010.401 |Open Manhole 4 CUTFALL 2N £2.09%

Free Flowing OQutfall Details for Storm

OQutfall Cutfall C. Level I. Level Min D,L W
Pipe Number HName (m) (m) I. Level (mm) (mm)
(m)
1.001 22.500 22,089 0.000 0 0

Simalation Criteria for Storm

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Eun Time (mins) 6l
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contreols 0 Number of Real Time Contrels 0

Synthetic Rainfall Details

REainfall Model FSRE Profile Type Summer
Return Period (years) 1440 Cv (Summer) 0.750
REegion England and Wales Cv (Winter) 0.840
ME=60 (mm) 19.600 Storm Duration (mins) 30
Ratio R 0.350

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diameter
(m}) (mm) Level (m) (mm) Level (m) (mm)

10U
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Storage Structures for Storm

Complex Manhole: 2, DS/PN: 1.001

Cellular Storage

Invert Lewvel (m) 21.400 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00716 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00716

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 18T .1 167..0 0.400 167.0 {ix L W

Porous Car Park

Tnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 12.9
Membrane Percolation (mm/hr) 1000 Length (m) 129

Max Percolation (l/s) 46.2 Slope (1:¥X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 21.800 Cap Volume Depth (m) 0.000
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summary of Critical Results by Maximum Level (Rank 1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=60 (mm) 18.600 Cwv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF

Analysis Timestep Fine Inertia Status OFF

DTS Status N
Profile(s) Summer and Winter
Duration(s) (mins) Eh, 30, w6, 120, 180, 240, 3I60; 480, B600Q;
120, 960, 1440, 2160, 28BB0O, 4320, 5760,
7200, 8640, 10080
Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30
Return Climate First X First ¥ First Z2 O/F Lwvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 15 Winter 100 0% 30/15 Summer
1.001 720 Winter 1060 +30%
Water Flooded Pipe
US/MH Lewvel Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m*) Cap. (l/s) (1/s) Status
1.000 1 21.864 0.264 0.000 1.90 0.0 1.7 FLOOD RISK
1.001 2 21.560 =-0.700 0.000 0.00 0.0 0.0 oK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0
M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200
Ratio R 8.350 Maximum Backdrop Height (m) 1.3500
Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0. 750
Designed with Level Scoffits
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
{m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 29,198 0,292 100.0 0,061 5.00 0.0 0.600 o R 4L a
2.000 de.116 0.180 100.7 [B.031 5.00 0.0 0.600 a 150 '
1. 001 29,971 ;908 33.0 0.032 0.00 0.0 0.600 o 450 J"
3.000 15,723 0.500 31.4 0.051 .00 0.0 0.600 5 150 ﬂ
1.002 23.485 0.140 168.2 0.035 0.00 0.0 0.600 o 450 j‘
1.003 30,325 1.060 286 0.047 0.00 0.0 0.600 o 450 i‘
1.004 41,526 0,185 224.5 0.036 0.00 0.0 0.600 o 450 j‘
Network Results Table
PN Rain ) LA 3 US/IL £ I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (l/s)
1.000 50.00 5:37 ZH.450 0.061 0.0 0.0 BB 1.3F 8520 8.3
Z2.000 50.00 e T £ 0.051 G0 0.0 el 108 Tl 6.9
1.001 50.680 L2 R L 0.144 0.0 0.0 0 5 N L L e e ¢
3.000 50.00 5, 15 2% 200 D.051 0.0 0.0 .0 T80 31.8 6.9
1.082 50.00 Tl 2D (2360 B0 0.0 el 155K 2488 31l
1.003 50 .00 5.80 24,885 D277 [ 0.0 .0 2:B1 BO&.3 37.5
1.004 50.00 6.41 23.825 5 W 73 I B0 0.0 3.0 1,85 2152 4d.4
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Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
12005 19761 15330 14.9 0.000 0.00 0.0 D.600 o 450 N
1.006 5.000 0.001 5000.0 0.000 0.00 0.0 0.600 o 100 £

Network Results Table

PN Rain T0: US/IL I I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

1.005 50.00 b.47 23.640 .. 313 0.0 0.0 0.0 5.30 B42.2 42.4
1.006 20.00 7.30 24.000 3 W 18 B 0.0 0.0 3.0 0,10 (.8« id.4
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diametelr | Backdrop
(m}) (mm) Level (m) (mm) Level (m) (mm) (mm )
= —ar .= k=l
1127.800|1.350|0Open Manhole 1200 11.000 Z26.450 225
2128.000|1.250 |0Open Manhole 1200 2.000 20, 150 150
2127.600|1.667 |0pen Manhole 1350 | 1.001 25,933 450 1.000 26.158 2215
Z2.000 26.590 150 357
4127.5530]1.250|0Open Manhole 1200 3,000 26.300 150
4126.800|1.775 | 0pen Manhole 1350 |1.002 Za  12h 450 (1.001 25 . 025 450
3.000 25.800 150 475
6 |26.750|1.865 |0Open Manhole 1350 |11.003 24,885 450 (1.002 24,885 4 50
7125.500|1.675|0pen Manhole 1350 11.004 23,825 4501 1.003 22,825 450
8125.800|2.160 | Open Manhole 1350 11.005 23.640 4501 1.004 23.640 450
10 |24.25011.940 | Open Manhole 1350 11.008 Zz4 .000 00| 1., 005 2231 450
25.000(1.001 | Open Manhole 0 QUTFALL 1.0086 23,9899 100
Simulation Criteria for Storm
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m?*/ha Storage 2.000
Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Bun Time (mins) o
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1
Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Eainfall Model FSE Profile Type Summer
Return Period (years) 100 Cv (Summer) 0. 750
Region England and Wales Cv (Winter) 0.840
M5=60 (mm) 19.600 Storm Duration (mins) 30
Ratio R 0.350
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Online Controls for Storm

Hydro-Brake Optimum® Manhole: 2, DS/PN: 1.001, Volume (m?): 3.8

Unit Reference MD-SHE-0145-1000-1000-1000

Design Head (m) 1.000
Design Flow (1/s) 10.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Diameter (mm) 145
Invert Level (m) 26.158
Minimum Outlet Pipe Diameter (mm) 229
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (l/s)
Design Point (Calculated) 1.000 10.0
Flush-Flo™ 0.304 9.9
Kick-Flo® 0.672 8.3
Mean Flow owver Head Range = 8.5

The hydrological calculaticons have been based on the Head/Discharge relationship for the
Hydro-Brake Optimum® as specified. Should ancother type of control device cther than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l1/s) |[Depth (m) Flow (l1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l/s)
0.1600 B 1.200 10.9 3.000 16.8 1.000 25,2
0.200 9.6 1.400 i 2 3. 500 B 71.500 26.0
0. 300 9.9 1.600 12.4 4000 18.3 8.000 26.9
0.400 G.8 1.800 13..2 4.500 20:.4 8.500 # o7
0.500 8.6 2.000 3 .8 5.000 Z21.4 9.000 20.4
0.600 9.1 2.200 4.5 5500 224 9.500 29 2
0.800 8.0 2.400 151 6.000 Z23.4
1.000 10.0 2.600 157 6.500 P
Hydro-Brake Optimum® Manhole: 7, DS/PN: 1.004, Volume (m?): 7.0

Unit Reference MD-SHE-0239-3000-0750-3000

Design Head (m) [ B s b
Design Flow (1/s) 30.0
Flush-Flo™ Calculated

Chijective Minimise upstream storage

Diameter (mm) 239

Invert Level (m) 23,825

Minimum QOutlet Pipe Diameter (mm) 300

Suggested Manhole Diameter (mm) 1500
Control Points Head (m) Flow (l/s)
Design Point (Calculated) 0. 150 29.9
Flush=Flo™ (.. 356 29.9
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Hydro-Brake Optimum® Manhole: 7, DS/PN: 1.004, Volume (m3): 7.0
Control Points Head (m) Flow (l1l/s)
Kick=Flo® 0.601 26.9
Mean Flow over Head Range = 3.5

The hydrolegical calculations have been based on the Head/Discharge relaticnship for the

Hydro-Brake Optimum® as specified.

Should ancther type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (l/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (l/s)
0.100 7.8 12200 h 3.000 58.4 7000 88.2
0.200 24,2 1.400 40.4 3.500 he .9 71..5300 B1.2
0.3060 29.7 1.600 43.1 4.000 5 g 8.000 83.5
0.400 Z29.8 1.800 45.6 4.500 i 26 I g.500 96.4
0.500 29.0 2.000 48.0 5.000 74.8 9.000 89,2
0.600 o B ¢ Pt 08 50.2 5. 500 78.4 9.500 24
0.800 30.9 2.400 52.4 6. 000 2l B
1.000 44 .4 2.600 54 .5 6.500 85.0
Hydro-Brake Optimum® Manhole: 8, DS/PN: 1.005, Volume (m3): 9.5

Unit Reference
Design Head (m)
Design Flow ({(1/s)

Flush=-Flo™

Chijective

Diameter (mm)

Invert Level (m)

Minimum Outlet Pipe Diameter (mm)
Suggested Manhole Diameter (mm)

Control Points

(Calculated)
Flush-Flo™
Kick-Flo®
Mean Flow over Head Range

Design Point

MD-SHE-0230-3000-1500-3000
1..500

30.0

Calculated

Minimise upstream storage
230

23.640

300

1800

Head (m) Flow (1l/s)

1.500 29,9
0.465 28 3
1.015 24 .8

= 25.5

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake Optimum® as specified.

Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m) Flow (1/s)
0.100 7.6 D.800 28 .4 2.000 34 _ 3 4_000 47.9
0.200 238 1.000 2o 2,200 354 4.500 58T
0.300 28.8 1.200 26.8 2.400 37.4 5.000 oo W
0.400 29.6 1.400 28.9 2.600 38.9 5.500 55.9
0.500 29.7 1.600 30.8 3.000 ; A.000 583
0.600 29.4 1.800 32.6 3.500 44 _9 h.500 0. &
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Hydro-Brake Optimum® Manhole:

8,

DS/PN: 1.005,

Volume

imArz 9.5

Depth (m) Flow (1/s)

7.000
1200

Depth (m) Flow (1/s)

8.000
8.500

Depth (m) Flow (1/s)

9.000 71..0
9.500 12:9

Depth (m) Flow (1/s)
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Storage Structures for Storm

Complex Manhole: 2,

DS/BEN: 2.000

Cellular Storage

Invert Lewvel (m)
Infiltration Coefficient Base (m/hr)
Infiltration Coefficient 5ide (m/hr)

Depth (m) Area (m?) Inf. Area (m?®)

26.750 Safety Factor 2.0
0.00000 Porosity 0.95
0.00000

Depth (m) Area (m*®) Inf. Area (m?)

0.000 162.0 162 .0 0.800 162.0 202 .7
Porous Car Park
ITnfiltration Coefficient Base (m/hr) 0.00000 Width (m) 27
Membrane Percolation (mm/hr) 1000 Length (m) ) G
Max Percolation (l/s) 44 8 Slope (1:X} 1000.0
Safety Factor 2.0 Depression Storage (mm) S
Porosity B30 Evaporation (mm/day) 3
Invert Level (m) 27.550 Cap Volume Depth (m) 0.000
Complex Manhole: 4, DS/PN: 3.000
Cellular Storage
Invert Level (m) 26.300 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.985
Infiltration Coefficient Side (m/hr) 0.000060
Depth (m) Area (m?) Inf. Area (m®) |Depth (m) Area (m*) Inf. Area (m?®)
0.000 162.0 162.0 0.800 162.0 202.7
Porcocus Car Park
Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 2.7
Membrane Percolation (mm/hr) 1000 Length (m) 1.7
Max Percolation (l1/s) 44 .8 Slope (1:X) 1000.0
Safety Factor 2.0 Depression Storage (mm) B
Porosity 330 Evaporation (mm/day) 3
Invert Level (m) 27.100 Cap Volume Depth (m) 0.000
Complex Manhole: 10, DS/PN: 1.006
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Filter Drain

Infiltration Coefficient Base (m/hr) 0.0279(0 Trench Length (m) 60.0
Infiltration Coefficient Side (m/hr) 0.02750 Pipe Diameter (m) 0.450
Safety Factor 2.0 Pipe Depth above Invert (m) 0.000
Porosity 0.30 Slope (1:X) 1000.0
Invert Level (m) 22310 Cap Volume Depth (m) 0.000
Trench Width (m) 4.0 Cap Infiltration Depth (m) 0.000
Swale
Warning:- Volume should always be included unless the upstream pipe is being used for
storage and/or as a carrier
Infiltration Coefficient Base (m/hr) 0.02790 Length (m) a0, 0
Infiltration Coefficient Side (m/hr) 0.02790 Side Slope (1:X) 3.0
Safety Factor 2.0 Slope (1:X) g80.0
Porosity 1,00 Cap Volume Depth (m) 0.000
Invert Level (m) 23.310 Cap Infiltration Depth (m) 0.000
Base Width (m) 4.0 Include Swale Volume Yes
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summary of Critical Results by Maximum Level (Rank 1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 3
Number of Online Controls 3 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=-60 (mm) 12.600 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status N
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30; 60, 120, 180, 240,; 3&60; 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30
Return Climate First X First ¥ First Z O/F Lwvl
FN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 15 Winter 100 +30% 30/15 Summer
2.000 60 Winter 100 +30% 100/30 Summer
1.001 15 Winter 100 +30% 30/15 Summer
3.000 30 Winter 100 +30%
1.002 30 Winter 100 +30% 100/30 Winter
1.003 30 Winter 100 +30% 100/15 Winter
1.004 30 Winter 100 +30% 30/15 Summer
1.005 30 Winter 100 +30% 100/15 Summer
1.006 600 Winter 100 +30%
Water Flooded Pipe
US/MH Lewvel Surch'ed Velume Flow / O'flow Flow
PN Name (m) Depth (m) (m?3) Cap. (1/s) (1/s) Status
1.0040 I 27504 0,519 0.000 0.60 0.0 29.0 FLOOE RISK
2.000 2 26.949 0.049 0.000 0.52 0.0 8.5 SURCHARGED
1.681 2 27 ART 1.104 0.000 G .02 0.0 11.3 FILOODR RISK
3.000 4 26.362 -0.088 0.000 0.36 2165 I 8§ OK
1.002 4 25,511 0.036 0.000 0.14 0.0 2B.9 SURCHARGED
1.0083 625,501 0.166 0.000 0.08 0.0 45.0 SURCHARGED
1.004 1 25.486 Lot 0.000 0.21 0.0 40.3 FLOOD RISK
1. 085 8 25.076 0.986 0.000 0.5 0.0 29.7 SURCHARGED

©1982-2014 XP Seclutions




C & A Consulting Engineers Ltd Page 10
Office 19 Hart House Land South of Bartons Road

Priestly Road Basingstoke Havant

Hampshire RG24 9PU Network 12 r
Date December 2015 Designed by TSH fi%fﬁ%f. ﬁ
File Network 12 - Swale 1 - ... |[Checked by GAC ral age
XP Solutions Network 2014.1.1

Summary of Critical Results by Maximum Level (Rank 1) for Storm

Water Flooded Pipe
US/MH Lewvel Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?) Cap. (1/8) (1/s) Status
1.006 10 23.855 -0.245 0.000 0.00 B 0.0 OK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0
M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200
Ratio R 8.350 Maximum Backdrop Height (m) 1.3500
Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0. 750
Designed with Level Scoffits
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
2.000 17.429 0.175 99.6 0,051 5. 00 0.0 D.6136 o 150 dP
2,001 46.459 0,300 154.89 0.073 0.00 0.0 0.600 o 300 a
2.002 74.254. 4.125 18.0 0.084 0.00 0.0 D.&00 o 300 @
2.083 6. 885 0.375 18.4 0.024 0.00 0.0 0.600 o 300 ﬂ'
2,064 5000 0:081 50900.0 0,000 0.00 0.0 0.600 o 100 a
Network Results Table
PN Rain i e 3 US/IL E I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1l/s)
2.000 i3 b G L 5.29 2707050 . 851 0.0 0.0 A8 Lagf L8 6.9
2.001 5004 5.90 Z26.800 0.124 8.0 0.0 .0 1.26 B92.1 16,8
2.002 5500 .23 26.500 0.208 G0 0.0 B0 302 2863.2 287
Z2.003 w60 B 22T TS L B0 0.0 0.0 32.69 Ze0.6 31.4
Z2.004 50.00 7.09 23,800 ().t .0 0.0 .0 B.18 0.8« -31.9
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert
(m}) (mm) Level (m) (mm) Level (m)

8(29.000]1.250 | 0Open Manhole 1200 (2.000 27 . 7150 150
9128.250|1.450 | Open Manhole 1200 |2.001 26.800 300 | 2.000 27
10 |28.000|1.500 | Open Manhole 1200 | 2.002 26.500 300 2.001 28,
11 |24.500|2.125 | 0Open Manhole 1200 2.003 22375 300|2.002 e
5(24.000]|2.000 | 0Open Manhole 1200 12.004 23.900 100|2.003 2.
24_.000(0.101 |Open Manhole 0 OUTFALL 2.004 23,

Simulation Criteria for Storm

Volumetric Runcff Coeff 0.750 Additional Flow - % of Total Flow

Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage

Hot Start (mins) 0 Inlet Coeffiecient

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day)

Manhole Headloss Coeff (Global) 0.500 Eun Time (mins)

Foul Sewage per hectare (l1l/s) 0.000 Qutput Interval (mins)
Number of Input Hydrographs 0 Number of Storage Structures 2

NMumber of Online Controls
Number of Cffline Controls

Synthetic Rainfall

1 Number

of Time/Area Diagrams 0
0 Number 0

of Beal Time Controls

Details

Rainfall Model
Eeturn Period (years)

Region England and Wales

ME=60 (mm)
Ratio R

FSE Profile Type Summer

100 Cv (Summer) 0.750

Cv (Winter) 0.840

19,600 5torm Duration (mins) 30
g.350

575
500
375
000

8949

. B8

oo [t w3, B |

Diameter

. 000
. 000

00

. 000

60

(mm)

15

30
20
10
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¥P Solutions

Network 2014.1.1

Online Controls for Storm

Hydro-Brake Optimum® Manhole: 9, DS/PN: 2.001,

Volume (m?3) :

1.9

Unit Reference MD-SHE-0189%-1800-1000-1800
Design Head (m)
Design Flow (1/s)

Control Points

Flush-Flo™

Design Point (Calculated) 1.000

Flush-Flo™ B.331
Kick=-Flo®& ... 7148

Mean Flow over Head Range =

The hydrological calculaticons have been based on the Head/Discharge relationship for the

Hydro-Brake Optimum® as specified.

1.000
18.0

Calculated
Objective Minimise upstream storage
Diameter (mm)

Invert Level (m)

Minimum QOutlet Pipe Diameter (mm)
Suggested Manhole Diameter (mm)

17,
LT
. A
15

189
26.800
225
1500

Head (m) Flow (l/s)

=odad 10 AR

Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be

30:.
32,
34.
36.
38.
40.
42.

invalidated
Depth (m) Flow (1/s) |[Depth (m) Flow (l1/s) |Depth (m) Flow (1/s)
0.100 6.6 1.200 19.86 3.000
0.200 2 7 e 1.400 P O T 3.500
0.300 178 1.600 2255 4,000
0.400 3 B 1.800 LA 4.500
0.500 17.4 2.000 25.0 5.000
0.600 k&9 2.200 261 5.500
0.800 1 T 2.400 e o7 e 6.000
1.000 7.9 2.600 28.3 6.500

44,

o =] 00 WD WD =] L)

Depth (m) Flow (1l/s)

.000
- 200
. 000
-500
.000
.200

100 o 00 =d =l

45,
47 .
48.
50
5E.
s

e R T 0 R ) 5 S |
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Storage Structures for Storm

Complex Manhole: 8, DS/PN: 2.000

Cellular Storage

Invert Lewvel (m) 27.750 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00080

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 162.0 162.0 0.800 162.0 2027

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 27
Membrane Percolation (mm/hr) 1000 Length (m) ) G

Max Percolation (l/s) 44 .8 Slope (1:X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 28.550 Cap Volume Depth (m) 0.000

Complex Manhole: 5, DS/PN: 2.004

Filter Drain

Infiltration Coefficient Base (m/hr) 0.02750 Trench Length (m) 1507
Infiltration Coefficient Side (m/hr) 0.02730 Pipe Diameter (m) 0.450
Safety Factor 2.0 Pipe Depth above Invert (m) 0.000
FPorosity 0.30 Slope (1:X) 1000.0
Invert Level (m) 21.100 Cap Volume Depth (m) 0.000
Trench Width (m) 4.0 Cap Infiltration Depth (m) 0.000

Swale

Warning:- Volume should always be included unless the upstream pipe is being used for
storage and/or as a carrier

Infiltration Coefficient Base (m/hr) 0.02790 Length (m) 257
Infiltration Coefficient Side (m/hr) 0.02790 Side Slope (1:X) 3.4
Safety Factor 2.0 Slope (1:X) 1000.0

Porosity 1.00 Cap Volume Depth (m) 0.000

Invert Level ({(m) 23.000 Cap Infiltration Depth (m) 0.000

Base Width (m) 4.0 Include Swale Volume Yes
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Ssummary of Critical Results

by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.0
Hot Start (mins)
Hot Start Level (mm)

Manhole Headloss Coeff (Global) 0.5
Foul Sewage per hectare (1/s)

00 Additional Flow - % of Total Flow 0.000
0 MADD Factor * 10m?/ha Storage 2.000
0 Inlet Coeffiecient 0.800

00 Flow per Person per Day (l/per/day) 0.000

0.000

Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 1 Number of Time/Area Diagrams 0

Number of Offline Control

= 0 Number of Eeal Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratioco R 0.350
Eegion England and Wales Cv (Summer) 0.750
M5=60 (mm) 19.600 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status N
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30; 60, 120, 180, 240,; 3&60; 480, 600,
120, 960, 1440, 2160, 28B4, 4320, 5160,
7200, 8640, 10080
Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30
Return Climate First X First Y First Z O/F Lwvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.
2.000 30 Winter 100 +30%
2.001 15 Winter 160 +30% 30/15 Summer
Z2.002 15 Winter 100 +30%
2.003 960 Winter 100 +30% 1/360 Winter
Z2.004 860 Winter 160 +30%
Water Flooded Pipe
US/MH Lewvel Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?) Cap. (1L/s8) (1/s) Status
2.000 B 27.852 -0.048 0.000 0.69 .0 11.4 QK
2001 9 28.1689 1.069 0.000 0.24 0.0 20.4 FLOOD RISK
2. 002 10 26.6086 -0.194 0.000 0,27 0.0 BF2 OK
2. 063 11 23,807 1232 0.000 0.06 5 3 5 8.8 SURCHARGED
2.004 5 23.906 -0.094 0.000 0.00 0.0 0.0 FLOOD RISK
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0
M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200
Ratio R 8.350 Maximum Backdrop Height (m) 1.3500
Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0. 750
Designed with Level Scoffits
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
{m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.000 30,946 0,182 170.0 0,221 5.00 0.0 0.600 0 30C a
2.000 le.800 0.170 88.8 0.0581 5.00 0.0 0.600 a Lo '
1.001 41,221 0.318 1296 0.049 0.00 0.0 0.600 a 34 J"
F.0008 2F.971 2,135 A28 B 071 5.00 0.0 0.600 5 150 a
1.002 59,926 0.875 68.5 (Q.073 0.00 0.0 0.600 o 300 j‘
1.003 33.652 1.350 24,9 0.036 0.00 0.0 0.600 o 300 i‘
1.004 8826 0.500 17.7 0.064 0.00 0.0 0.600 o 00 j‘
Network Results Table
PN Rain ) LA 3 US/IL £ I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (l/s)
1.000 50.00 S48 24050 0.221 0.0 0.0 0.0 1.20 85.0 29.9
Z2.000 50.00 O35 2200 0.051 G0 0.0 G0 B.77 B.ilw 6.9
1.001 50.680 5.83 24.568 ).321 0.0 0.0 g T AR 0 9T.E 43.h
3.000 50.00 5L L Eh 500 0. 871 0.0 0.0 0.0 2.82 48.9 9.6
1.082 50.00 b.45h 24,175 0.465 B0 0.0 el 18y 134ws 630
1.003 50 .00 5.63 23.3010) D.501 B 0.0 BB Sl GZELE BB
1.004 50.00 G.67 21.850 B LY B0 0.0 8.0 3.76 2658 Ta.5
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XP Solutions Network 2014.1.1

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
1.005 5.000 0.001 5000.0 0.000 0.00 0.0 0.:600 o 100 i

Network Results Table

PN Rain i ] B US/IL £ I.Area I Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (l/s) (1/s) (m/s) (1/s) (l/s)
1.005 50:.00 150 23,300 0.565 0.0 0.0 B0 Belg B, 8¢ 65
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¥P Solutions

Network 2014.1.1

Manhole Schedules for Storm

Number of Input Hydrographs 0 Number
Number of Online Controls 0 Number
Number of QOffline Controls

Synthetic Rainfall

of
of
of

Storage Structures 2
Time/Area Diagrams 0

0 Number Real Time Controls 0

Details

Rainfall Model
Return Period (years)

Region England and Wales

M5=60 (mm)
Ratio R

FSER Profile Type Summer

100 Cv (Summer) 0,750

Cv (Winter) 0.840

19.600 Storm Duration (mins) 30
B .

©1982-2014 XP Sclutions

1262

75

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diameter
(m}) (mm) Level (m) (mm) Level (m) (mm)
T
1(26.2530(1.500|0Open Manhole 1200 11.000 Z4 .750 304
2|127.450|1.250 | Open Manhole 1200 [12.0800 26.200 100
2127.000|2.432 |Open Manhole 1200 |1.001 24 568 300 | 1.000 24 568 300
2.000 26.030 100
4 128.000|1.500 | Open Manhole 1200 | 3.400 26.500 150
5127.550|3.375 | 0pen Manhole 1200 1.002 24.135 300(11.001 24 250 1010
3.000 24 .325 150
6(25.100|1.800 | Open Manhole 1200 |1.003 23 . 300 300 |1.002 23.300 200
7123.600|1.650 | 0pen Manhole 1200 (1.004 21 . 950 300|1.003 21 ;950 200
12 (23.450|2.000 | Open Manhole 1200 1.005 23,308 100(1.004 21 . 450 200
24.000(0.701 | Open Manhole 0 OUTFALL 1.005 23 .2980 100
Free Flowing Qutfall Details for Storm
Outfall Cutfall C. Level I. Level Min D,L W
Pipe Number MName (m) (m) I. Level (mm) (mm)
(m)
1.005 24 .000 A2 280 0.000 0 0
Simulation Criteria for Storm
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Facter 1,000 MADD Factor * 10m?/ha Storage 2.000
Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Headloss Coeff (Global) 0.500 Eun Time (mins) al
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1
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Storage Structures for Storm

Complex Manhole: 2, DS/PN: 2.000

Cellular Storage

Invert Lewvel (m) 26.200 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00080

Depth (m) Area (m?) Inf. Area (m®) [Depth (m) Area (m?) Inf. Area (m?)

0.000 162.0 162.0 0.800 162.0 182 .0

Porous Car Park

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 27

Membrane Percolation (mm/hr) 1000 Length (m) ) G

Max Percolation (l/s) 44 .8 Slope (1:X) 1000.0

Safety Factor 2.0 Depression Storage (mm) S

Porosity B30 Evaporation (mm/day) 3

Invert Level (m) 27.000 Cap Volume Depth (m) 0.000

Complex Manhole: 12, DS/PN: 1.005
Filter Drain

Infiltration Coefficient Base (m/hr) 0.02790 Trench Length (m) L S
Infiltration Coefficierit Side (m/hr) 0.02780 Pipe Diameter (m)} 0.600
Safety Factor 2.0 Pipe Depth above Invert (m) 0.000
Porosity 0.30 Slope (1:X) 750.0
Invert Level (m) 0 P 1 Cap Volume Depth (m) 0.000
Trench Width (m) 4.0 Cap Infiltration Depth (m) 0.000

Swale

Warning:- Volume should always be included unless the upstream pipe is being used for
storage and/or as a carrier

Infiltration Coefficient Base (m/hr) 0.0273%0 Length (m) L N
Infiltration Coefficient Side (m/hr) 0.02790 Side Slope (1l:X) 3.0
Safety Factor 2.0 Slopa (1:X) 143.0

Porosity 1 00 Cap Volume Depth (m) 0.000

Invert Level (m) 22.250 Cap Infiltration Depth (m) 0.000

Base Width (m) 4.0 Tnclude Swale Volume Yes

©1982-2014 XP Seclutions
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summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (l/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 2
Number of Online Controls 0 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=60 (mm) 18.600 Cwv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS S5tatus oM
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30; 60, 120, 180, 240,; 3&60; 480, 600,

7120, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30
Return Climate First X First ¥ First 2 O/F Lwvl
FN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 15 Winter 10C +30% 100/15 Sunmer
2.000 60 Winter 100 +30%
1.001 1% Winter 100 +30% 100/15 Summer
3.000 15 Winter 100 +30%
1.002 15 Winter 100 +30% 100/15 Summer
1,003 15 Winter 100 +30% 100/15 Summer
1.004 960 Winter 100 +30% 1/180 Winter
1.005 960 Winter 100 +30%
Water Flooded Pipe
US/MH Lewvel Surch'ed Volume Flow / O0'flow Flow
PN Name (m) Depth (m) (m?) Cap. (1L/s8) (1/s) Status
1.000 1 26,081 1.031 0.000 .33 0.0 955.1 FLODOD RISK
2.000 2 26,284 -3, 016 0.000 1,00 G.0 o OK
1.801 2 25.8B02 0.934 0.000 1.26 0.0 114.5 SURCHARGED
3.000 4 26.603 -0.047 0.000 0.80 4 0 5 OK
1002 5 25:297 0.822 0.000 .38 0.0 172.7 SURCHARGED
g o 1 B 23.822 0.222 0.000 0.85 0.0 173.9 SURCHARGED
1.004 7 23,240 0.9580 0.000 0.12 0.0 21.6 SURCHARGED
L. 805 12 -23:£38 -0.162 0.000 0.00 0.0 0.0 OK

©1982-2014 XP Seclutions




C & A Consulting Engineers Ltd Page 1

Office 19 Hart House Land South of Bartons Road
Priestly Road Basingstoke Havant
Hampshire RG24 9SPU Network 15 SW

| i
5 FIL

Date December 2015
File NETWORK 15 -
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C
!

Drainage

¥P Solutions

Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years)
M5-60 (mm)

Ratio R

Maximum Rainfall {(mm/hr)
Maximum Time of Concentration (mins)
Foul Sewage (l/s/ha)

Volumetric Runoff Coeff.

0.000

100
19,600
(350

Add Flow / Climate Change
Minimum Backdrop Height

Maximum Backdrop Height

Min Design Depth for Optimisation
Min Vel for Auto Design only
Min Slope for Optimisation

(%)
(rm)
(m)

(m)

L
50
30
(1:X)

0.750

Designed with Level Scoffits

(m/s) E=;

0.200

500

1.200

00
500

Network Design Table for Storm

wo-

Fall
(m)

Length

(m) (1:X)

. 000
. 001
. 002
.003

18.611
62.953
6.415
5.000

. 800 23,3
- 650 38.2
. 030 6.2
.001 5000.0

S
= L=
o I o il e 8

Slope I.Area
(ha)

BT
.058
0 B |
. 000

(mins) Flow (1/s)

Indicates pipe capacity < flow

HYD DIA
SECT (mm)

Auto
Design

Base k
(mm)

i vl _ -8

.00
.00
-00
.00

. 600
. 600
. 600
. 600

150
150
150
1060

0 £ AN
o B oo Ml o 38 o
o T o S e B 2
aue B o W v W oo
o Q0 0

®6,8q

Network Results Table

0
(mins)

Rain
(mm/hz)

PN
(m)

. 000
D01
.002
.003

50
S50
50,
gl

0o
00
0o
00

;15
a3
.82
.64

.450
21.650
20.000
20.800

o
o G 8 T 5 R
e Gl T [ . o, 0

US/IL E I.Area
(ha)

D13
A
.142
.142

Flow (l1/s)

Foul Add Flow
(1/s) (1/s)

Flow
(1/s)

Vel
(m/s)

L Base Cap

(1/s)

4 . S i |
«63 28,8
B8 T1.8
0

- [ o el e
e S i R
-, - R o .
e S - e

- Wk v M v K], o
- - R £~ L
e S O SRS 5

1.8
9.6
2 e
15,2

B«
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Manhole Schedules for Storm

MH MH MH MH MH Pipe Out
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter
(m) (o ) Level (m) (mm )

1(23.800(|1.350|0pen Manhole
2123.000|1.350|0Open Manhole
3121.350]1.350 |Open Manhole
4 120.5950|1.980 | 0Open Manhole

21.50010.701 | Open Manhole

1200 (1.000 22.450
1200 (1.001 Z1.650
1200 (1.002 20.000
1200 (1.003 20.800

0 OUTFALL

150
150
150
100

Simulation Criteria for Storm

Volumetric Runoff Coeff 0.750

Additional Flow

-

. 000
001
. 002
.D03

A

Pipes

In

Invert

Level

24
211,
18.
20,

¥ of Total Flow

Areal Reduction Factor 1.000

MADD Factor * 10m?/ha Storage

Hot Start (mins) 0 Inlet Coeffiecient

Hot Start Lewvel (mm) 0 Flow per Person per Day (l/per/day)

Manhole Headloss Coeff (Global) 0.500 Run Time (mins)
Foul Sewage per hectare (l/s) 0.000 Cutput Interval (mins)

Number of Input Hydrographs 0 Number
Number of Online Controls 0 Number
of Offline Controls 0 Number

Number

af
of
of

Storage Structures 1
Time/Area Diagrams 0
Real Time Controls 0

Synthetic Rainfall

Details

Rainfall Model FSR

Eeturn Period (years) 100
Region England and Wales

M5-60 (mm) 19.600

Ratio R () . 350

Profile Type Summer

Cv (Summer) . 750
Cv (Winter) 0.840
Storm Duration (mins) 30

(m)

650
000
970
798

= BT o [ S e

. 000
000

.800
. 000

Diameter

(mm)

1

15
15
10
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Network 2014.1.1

Storage Structures for Storm

Complex Manhole:

4, DS/PN: 1.003

Filter Drain

Infiltration Coefficient Base {(m/hr) 0.02790 Trench Length (m) TLuhE
Infiltration Coefficient Side {(m/hr) 0.02730 Pipe Diameter (m) 0.450
Safety Factor 2.0 Pipe Depth above Invert (m) 0.000
Porosity 0.30 Slope (1:X) 500.0
Invert Level (m) 18.3850 Cap Volume Depth (m) 0.000
Trench Width (m) 4.0 Cap Infiltration Depth (m) 0.000
Swale
Warning:- Volume should always be included unless the upstream pipe is being used for
storage and/or as a carrier
Infiltration Coefficient Base (m/hr) 0.02790 Length (m) T1:6
Infiltration Coefficient Side (m/hr) 0.02790 Side Slope (1l:X) &
Safety Factor 2.0 Slope (1l:X) 37.0
Porosity 1.00 Cap Volume Depth (m) 0.000
Invert Level (m) 19.950 Cap Infiltration Depth (m) 0.000
Base Width (m) 4.0 Include Swale Volume Yes
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File NETWORK 15 - SWALE 4 - ... [Checked by GAC

XP Solutions Network 2014.1.1

summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow

Hot Start (mins) 0 MADD Factor * 10m?/ha Storage

Hot Start Level (mm) 0 Inlet Coeffiecient

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day)

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratioco R 0.350
Eegion England and Wales Cv (Summer) 0.750
M5=60 (mm) 19.600 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status N

. 000
. 000
. 800
000

e B o R o 1 S |

Profile(s) Summer and Winter

Duration(s) (mins) 13y 30, 80, 120, 180, 240, 360; 483,

600,

7120, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080

Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30
Return Climate First X First ¥ PFirst 2 O/F Lwvl
FN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 15 Winter 100 +30%
1B 15 Winter 100 ¢#30% 1680/15 Summer
1,002 1% Winter 100 +30% 100/15 Summer
1.003 360 Winter 100 +30%
Water Flooded Pipe

US/MH Lewvel Surch'ed Volume Flow / O'flow Flow

PN Name (m) Depth (m) (m3) Cap. (1/s) (1/s) Status

1.000 1 22.49%6 -0.104 0.000 0.20 0.0 7.0
I.981 2 22,4573 0.653 0.000 1.EE 0.0 31.4 SURCHA
1.082 3 20,413 0.263 0.000 1.08 .0 &5.4 SURCHA
L. 203 4 19,788 o s i 0.000 0.00 0.0 0.0

OK
RGED
RGED

OK
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XP Solutions Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0

M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200

Ratio R 8.350 Maximum Backdrop Height (m) 1.3500

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200

Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Volumetric Runoff Coeff. 0.750

Designed with Level Scoffits

Network Design Table for Storm

« — Indicates pipe capacity < flow

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
E.000 275117 0500 54,2 0.046 5.00 0.0 0.600 s T e i
1,081 7T.565 0.741 10.2 0.043 0.00 0.0 0.600 o 154 i
1.002 5.000 0.001 5000.0 0.000 0.00 0.0 0.600 o 100 a

Network Results Table

PN Rain T0 US/IL E I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)

1.000 50.00 S8 19,254 0.046 0.0 0.0 0.0 L1.37 248.2 fay
1.001 50.00 He3T 18750 0.089 0.0 0.0 B0 S.17 5501 12451
1.002 50.00 B2 19,850 0.089 0.0 0.0 ¥ B30 Bl 1201
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¥P Solutions
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Manhole Schedules for Storm

1120.750|1.500|0Open Manhole 1200 11.000 19 250 150
2|120.250|1.500 | 0Open Manhole 1200 1.001 18.750 150 | 1000 18 .
3(20.000|1.991 |Open Manhole 1200 11.002 19,850 100 A 000 18.
20.500|0.651 |Open Manhole 0 OUTFALL 1.002 15,
Simulation Criteria for Storm
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow

Areal Reduction Factor 1.000

Hot Start (mins) 0

Hot Start Level (mm) 0

Manhole Headloss Coeff (Global) 0.500
Foul Sewage per hectare (l1/s) 0.000

Number of Input Hydregraphs 0 Number
0 Number
Number of Offline Controls 0 Number

Number of Online Contrcls

Synthetic Rainfall

MADD Factor * 10m3®/ha Storage

Inlet Coeffiecient

Flow per Person per Day (1l/per/day)
Run Time {(mins)

Qutput Interval (mins)

of Storage Structures 1

of Time/Area Diagrams 0
of Real Time Controls 0

Details

Rainfall Model
Return Period (years)

Region England and Wales

M5E=-60 (mm)
Ratio R

FSR Profile Type Summer
100 Cv (Summer) 0.750

Cv (Winter) 0.840

19.600 Storm Duration (mins) 30

0.350

154 15
009 15
849 10

000
. 000
. 800
. 000
60
1

= R i B . S e |

©1982-2014 XP Sclutions

MH MH MH MH MH Pipe Out Pipes In
Name |CL (m) | Depth| Connection |Diam. L*W| PN Invert Diameter PN Invert Diametelr | Backdrop
(m}) (mm) Level (m) (mm) Level (m) (mm) (mm )
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Storage Structures for Storm

Complex Manhole:

3, DS/PN: 1.002

Filter Drain

Infiltration Coefficient Base {(m/hr) 0.02790 Trench Length (m) 45.9
Infiltration Coefficient Side {(m/hr) 0.02730 Pipe Diameter (m) 0.450
Safety Factor 2.0 Pipe Depth above Invert (m) 0.000
Porosity 0.30 Slope (1:X) 500.0
Invert Level (m) 18.000 Cap Volume Depth (m) 0.000
Trench Width (m) 4.0 Cap Infiltration Depth (m) 0.000
Swale
Warning:- Volume should always be included unless the upstream pipe is being used for
storage and/or as a carrier
Infiltration Coefficient Base (m/hr) 0.02790 Length (m) 45.9
Infiltration Coefficient Side (m/hr) 0.02790 Side Slope (1l:X) i
Safety Factor 2.0 Slope (1l:X) 51.0
Porosity 1.00 Cap Volume Depth (m) 0.000
Invert Level (m) 19.000 Cap Infiltration Depth (m) 0.000
Base Width (m) 4.0 Include Swale Volume Yes
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XP Solutions Network 2014.1.1

summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000

Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0

Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=60 (mm) 18.600 Cwv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS S5tatus oM
Profile(s) Summer and Win
Duration(s) (mins) 15, 30; 66, 120, 180, 240; 360; 48D, &
120, 960, 1440, 2160, 28B0, 4320, 57
7200, 8640, 10
Eeturn Period(s) (years) 1 385
Climate Change (%) (). O
Return Climate First X First ¥ First 2 O/F
FN Storm Period Change Surcharge Flood Overflow Act.
1,000 15 Winter 00 +30% 100/15 Winter
1.001 15 Winter 100 +30% 100/15 Winter
1.002 360 Winter 100 +30%
Water Flooded Pipe
US/MH Lewvel Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?3) Cap. (1/8) (1/s) Status
1.000 1 19433 B.033 0.000 103 .0 23.8 SURCEARG
1.001 2 18.5906 0.006 0.000 0.97 0.0 46.7 SURCHARG
1.002 3 28T -1 LT 0.000 0.00 0.0 0.0

ter
00,
60,
080
100
30

Lwvl
Exc.

ED
ED
OK
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¥P Solutions

Network 2014.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 Add Flow / Climate Change (%) 0
M5=60 (mm) 19,600 Minimum Backdrop Height (m) 0.200
Ratio R 8.350 Maximum Backdrop Height (m) 1.3500
Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) -0
Foul Sewage (l1/s/ha) 0.000 Min Slope for Optimisation (1:X) 500
Volumetric Runoff Coeff. 0. 750
Designed with Level Scoffits
Network Design Table for Storm
« — Indicates pipe capacity < flow
PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (l1/s) (mm) SECT (mm) Design
E.000 20.415 0,975 21.2 0.044 5. 00 0.0 D.6136 G 150 fﬁ
o OEd 590096 1750 34,2 0,141 0.00 0.0 0.600 e TR @
1.062 28806 0.5]5 50.1. ©.044 0.00 0.0 D.&00 0 225 i?
1.003 6.566 1.600 4.1 0.043 0.00 0.0 0.600 G 225 ﬂ'
0G4 5000 0:081 5000.0 0,000 0.00 0.0 0.600 o 100 a
Network Results Table
PN Rain i e 3 US/IL E I.Area L Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1l/s)
1.000 i3 b G L h.28 21.300 0.044 B0 0.0 8 1.8F JF240 6.0
]G 5004 Lo L | B AT 0. 185 8.0 0.0 .t 2u2h BRI b1
1.002 5500 He88 18.5010 0.229 G0 0.0 Bl TaBE  TaeT Sl
1,003 w60 6.00 17.825 0,272 0.0 0.0 0.0 6,50 258.6 J6.8
1.004 50.00 b.o93 18.100 ().t .0 0.0 .0 BR.10 0.8« - 36.8
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Network 2014.1.1

Manhole Schedules for Storm

MH

Name |CL (m) | Depth| Connection

MH Pipe Out Pipes In
Diam. ,L*W| PN Invert Diameter PN Invert
(mm) Level (m) (mm) Level (m)

1122.650|1.350|0Open Manhole 1200 11.000 Z21.3080 150
2121.750|1.500 | Open Manhole 120011.001 20.250 225 1.000 20,
3120.000|1.500 |Open Manhole 1200 11.002 18.500 225 1 .00 18,
4119.500|1.575|0pen Manhole 1200]11.003 17825 22511.002 13
5118.300|1.975 | 0Open Manhole 120011.004 18.100 100]11.003 6.
19119.000|0.801 |Open Manhole 0 QUTFALL 1.004 18,
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number  Name (m) (m) I. Level (mm) (mm)
(m)
1.004 19 19.000 18,099 0.000 0 0

Hot Start Lewvel
Manhole Headloss Coeff

Simulation Criteria for Storm

Volumetric Runcff Coeff 0.750 Additional Flow - % of Total Flow
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage
Hot Start (mins) 0 Inlet Coeffiecient

(mm ) 0 Flow per Person per Day (l/per/dav)

(Global) 0.500 Eun Time (mins)

hectare (l1/s) 0.000 Cutput Interval (mins)

Foul Sewage per

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number cof Offline Contrcls 0 Number of Real Time Contreols 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 100 Cv (Summer) 0. 750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.600 Storm Duration (mins) 30
Ratio R 0.350

325
500
925
325
098

Diameter | Backdrop

. 000
000
.800
. 000

60
1

(mm)
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File Network 17
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¥P Solutions

Network 2014.1.1

Storage Structures for Storm

Complex Manhole:

5, DS/PN: 1.004

Filter Drain

Infiltration Coefficient Base {(m/hr) 0.02790 Trench Length (m) 195
Infiltration Coefficient Side {(m/hr) 0.02730 Pipe Diameter (m) 0.450
Safety Factor 2.0 Pipe Depth above Invert (m) 0.000
Porosity 0.30 Slope (1:X) 500.0
Invert Level (m) 16.300 Cap Volume Depth (m) 0.000
Trench Width (m) 4.0 Cap Infiltration Depth (m) 0.000
Swale
Warning:- Volume should always be included unless the upstream pipe is being used for
storage and/or as a carrier
Infiltration Coefficient Base (m/hr) 0.02790 Length (m) 185
Infiltration Coefficient Side (m/hr) 0.02790 Side Slope (1l:X) A4
Safety Factor 2.0 Slope (1l:X) 46.0
Porosity 1.00 Cap Volume Depth (m) 0.000
Invert Level (m) 17.300 Cap Infiltration Depth (m) 0.000
Base Width (m) 4.0 Include Swale Volume Yes
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XP Solutions Network 2014.1.1

summary of Critical Results by Maximum Level (Rank 1) for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global}) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 0 Number of Time/Area Diagrams 0
Number of Offline Contrcls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350
Eegion England and Wales Cv (Summer) 0.750
MS5=-60 (mm) 12.600 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status N
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30; 60, 120, 180, 240,; 3&60; 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Eeturn Period(s) (years) 1 38 180
Climate Change (%) .. O, 30
Return Climate First X First ¥ First Z O/F Lwvl
FN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 15 Winter 100 +30% 100/15 Summer
1.001 15 Winter 100 +30% 100/15 Summer
1.0G2 15 Winter 100 +30% 30/15 Summer
1.003 15 Winter 100 +30%
1.004 480 Winter 100 +30%
Water Flooded Pipe

US/MH Lewvel Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?) Cap. (1L/s8) (1/s) Status

1.0040 230090 0.141 0.000 0.70 0.0 21.5 SURCHABGED
18961 2 21,181 0.706 0.000 0.98 0.0 84.6 SURCHARGED
1.4003 3 19,471 0.746 0.000 ol 0.0 103.6 SURCHAERGED
1.063 4 18.065 =008 0.000 g.,68 2D 12308 OK
1.004 i E sy -0.484 0.000 0.00 0.0 0.0 OK
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APPENDIX E
EXISTING DRAINAGE CORRESPONDENCE & PUBLIC SEWER RECORDS



CHECKED

- Southern
- VVater

our Raf L 37493/50

Atkins QurRel 194153
Atkins Telecoms - Stats Enquiries Team

Ciale 04 May 2015
The Hub - 500 Park Avenue
' Contac searches @ soulhEmwalge.co. Lk,
Aztec West Fax 01634 844514
Almondsbury 0400450 Chatham 5

Bristol
Attention: Nicholas Westcott

Dear Sirs

Provision of Sewer only Main Record Extracts — VAT Receipt

Bartons Road, Havant, Hampshire PO9 5NB
Further to your recent enquiry regarding the provision of Southern Water apparatus
record extracts for the above location.

Please be aware that there are areas within our region in which there are neither
cewers not water mains. Similarly, whilst the enclosed extract may indicate the
approximate location of our apparatus in the area of interest, it should not be relied
upon as showing thal further infrastructure does not exist and may subsequently be
found following site investigation. Therefore actual positions of the disclosed (and
any undisclosed) infrastructure should be determined on site, because Southern
Water does not accept any responsibility for inaccuracy or omission regarding the
enclosed plan and accordingly 4 should not be considered to be a definitive
document.

| confirm payment of the appropriate fee in the sum of £49.92
The breakdown of costs is as follows: -
« Provision of record extracts £41.60

e VAT @ 20.0% £8.32

VAT Registration Number 813 0378 56

Should you require any additional information regarding this matier please contact
this office at the address given at the foot of this letter.

Yours faithfully

Land Search Department

Letier B

Southers Water Southarn House capstone Road Chatham Kent MES 70& wiwrw, southermwater £O.uK

St Waler Sarvices Lid  Ragisteed Cifce Southern House Yeorman Road Worthing mh13 3M¢  Fegstered in England No 23aLET0
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SEWER RECORDS

Node Cover Invert Size  Material Shope Node Cover Invert Size  Material Shape Node Cover Invert Size  Material Shope
QO01x 14.784 13.614 150 UNK CIRC 1303% JNE LMK CIRC Z2B50X 12.4 10.57 675 CP CIRC =
0002x UNK  UNK  CIRC 1307X 1454 12.76 225  VC CIRC 2B51% 12.589 10.72 675 CP  CIRC *
0003X UMK UMK CIRC 1300 UNK LMK CIRC 2851X 18B.75 18.24 150 UNK CIRC ¥
OC04% UNK LNKE CIRG 1310 UNK LINE CIRC 2852% 12.B7 10.B7 &75 cP CIRC »
0G00x UNK UK CIRC 132DX UMK LINK CIRC Z2852X 1908 1718 300 P CIRC "
0020x UNK UNK CIRC 1350X 18.07 14.335 225 LN CIRC Z2B53% 18,55 17.85 225 Py CIRC
0030X% 150 UMK CIRC 1351X 15.88 1452 225 LUNE CIRC 2854x 188 1. 18 225 PVC CIRC
Q050X 1456 13.67 1580 UMK CIRC 1352X% 225 UNK CIRC " 28554 1892 17.089 3225 PVC CIRC
0031X 14.5B5 13.6685 225 UNK CIRC 1352x 16.21 1456 225 VC CIRC " 2856X 19.07 186.88 225 PVC CIRC
O053X LINEK UNK UNK 1353 16.31 1481 225 VWC CIRC 2857X 1816 16,73 375 CP CIRC
Q101X LN UNK CIRC ’ 135D% 16,25 1469 UNK CF RECT 2858X LINK UNK CIRC
0101X 15.771 225 JMKE CIRC ’ 1400X 16.8 15.08 150 VG CIRC 2850 375 P CIRC
Q102X LINK UNK ClIRC 1401X 18,47 1458 150 VC CIRC 2800% 225 UNK CIRC
0102X 13.471 13.171 225 UNK CIRC * 1402X 18,41 1441 150 Vo CIRC 2901X 12.62 10468 225 Ve CIRC
0103X 15.528 13.766 225 LMK CIRC 1403X 16.04 14.0B 225 Ve CIRC 2902X 12.67 10.68 225 WG CIRC
104X 15.305 12935 150 LINK CIRC 1430% 14.02 12.62 300 LM CIRC . 2950X 12.83 10.97 BO0 P CIRC "
DI0SX 15,135 12.835 225 LN CIRC 1430X 16.81 1532 225 VC. CIRC = 250X 18.67 200 Cp CIRE i
0106X 15.238 13.168 150 LN GIRC 1431 16.47 15.08 225 vC CIRC = 2951 12.B6 108 600 CP CIRC *
0100X 223 LR CIRC 1451X 14.668 13.48 LUNK UNK CIRC  * 2961 18.92 184 180 LINE CIRC *
0150X 14735 13.235 225 LN CIRC 1452X 168.42 1487 300 CP CIRC * L952% 12,58 11.08 4A/0 CP CIRC
0151X 1486 14.19 225 LIMNK CIRC 1452X 13.785 325 UNE CiRC b 295IX = UMK LINK CIRC
152K 14,905 14.315 225 LUNK CIRC 1453X 16.08 14,8 200 Cp CIRC Z000X 12.5 10,33 225 Ve CIRE
O153X 14.855 UMK UNK UNK 1300 17,57 16.84 150 VG CRC SJ050X 13 450 CF CIRC
0154X 15.04 12.44 300 UNK CIRC 15301 15.591 13.811 UNK LINK CIRC * S100% 25896 21.56 225 Ve CIRC ¢
0153X 15.165 14.515 225 UNK CIRC 15014 UNK LN CIRC * S100% 14 1215 28 VC CIRC »
0156X 15.255 12.705 225 UNK CIRC 1302X 17.836 180 LIME CIRC JTOIR 1317 11.28 300 VI GIRC »
157X 15.135 750 WNK CIRC 1250X 178 16.42 150 WC CIRC J101X 225 UNK CIRC =
0158X 15.37 12,96 225 UNEK CIRC 1991X 17.785 225 LI CIRC Ao 1Y 1347 1126 225 A CIRC *
L158x 15.375 UNIC UNK UNK 1552X 18,222 14.182 300 UNK  CIRC 3102% 13068 11,068 300 VO CIRC
0160X 15445 14035 225 UMK CIRC 1353X 18.502 15.582 150 LUNK CIRC J103X 13544 10,33 675 CP CIRC
181X 14,585 13,955 225 UNK  CIRC 1601% 22,812 21.562 150 UNK CIRC » 104X 13.5 10,63 &75 CP CIRC
0201X 15,483 12.493 235 LM CIRC 1601X 22,268 20.288 150 UNKE CIRG. * 108X 12.79 11.18 225 VC CIRC
Q202X 15.83 13.47 130 MK CIRC 160X LINK UNK CIRC  * J1904 22.86 2073 450 CP CIRC .
Q203X 15.864 13.554 150 UNK CIRC 1B02X% 19.644 17,454 |UNK UNK CIRC 3150X 12.4 11,99 300 VG CIRC .
Q204X 15659 13.479 225 UMK CIRC 1803x 1B.214 16.074 150 UNK CIRC J151X 1318 11.92 450 CP CIRGC  *
0205X L INE UMK CIRC . 1B04X UNK UNK CiRC J151X 23,68 21.88B 225 ViC CiRGC =
0205X LINK UNK CIRC  # 1605X% UNK WNK CIRC J1524 15123 11.8B1 450 &GP CIRC
Q208X LUNK UNK CIRC # 1600X UNK LUNK CIRC J153x 1288 1213 300 ViC CIRC
0206X LINK WUNK CIRC ¥ 1610DX 150 LN CIRC J154X 450 P CIRC
Q207X LINK MK CIRC 1650X 18.215 300 UNE CIRC J155X 450 LF CIRC
0208X LINK WM K CIRC 1621X 20832 200 UNK CIRC J200X 14.32 12,04 225 Ve CIRC =
D209% LUNK UNK CIRC 1652X 22044 20.324 225 LMK CIRC 3200 27.09 25.156 225 VG CIRC *
0Z0BX 150 LA CIRC 1700X 12,13 9.94 325 Ve CIRC 3201 150 N CiRC  #
020DX 100 WG CIRC 17Q01X 28,257 25.007 UNK UMK CIRC J201X 14,15 1182 225 Vi CIRC. *
D21DX 150 VC CIRC * 1702X 100 VG CIRC 3202X 1379 1182 225 VC CIRC
Q210X 100 wC CIRC  # 1750 12.08 10.33 875 GH CirC  * 3203x% 1371 11.785 225 Ve CIRC
D21D¥ UNK LINE CIkRC  * 1750 22.892 21.342 225 UNK Cisl: = J204X 1351 11.69 225 WC CIRC
Q220X 180 VC CIRC 1751X 23.843 22.083 225 UNK CIRC S205X 13.33 1088 &6O0 CP CIRC
Q230X UNK LMK CIRC 1752 23.941 22.311 225 UNK CIRC S2206% 225 VE GIRC
0240 UMK LINK GIRC 1801X 30.658 28.658 150 LINK RC J210X 150 LIN CIRC
0230 15.489 13.B2 225 LUNK CIRC 1802X 225 LI CIRC * J220X 13.69 12.62 600 CP CIRC 3
D251X 15.835 13.755 300 UNK CIRC 1802x 24.308 180 LINK CIRC = 3250¥ 2538 24.156 225 VO CIRC ¢
0252X 1585 1418 375 UNK CIRC 1856 525 LI CIRC 201X 13,786 12.27 B0OO CP CIRC .
0253X 16.125 14.655 225 JUN CIRC 1880X UNK UNK CIRC J251X 2582 300 CP CIRC
D254x 16.025 14.855 225 WUNK CIRC 1900 LNK LINK CIRC 252X 15342 12.14 8600 CP CIRC
Q2aD% LINK UNK CIRC 18950 300 CP CIRC 3283% 13.58 12.74 300 VG CIRC
020X UNK WNK CIRC 2001 14988 14.278 150 LINK CIRC S254% 14 13 225 v CIRC
02FDX UNK UNK CIRC 050X 2195 1881 4350 CH CIRC 300X 14.12 1249 J75 CF CIRC =
02GDX 100 Ve CIRC 2051X 15,11 138 225 UMK CIRC * 2300X 29.55 223 VC CIRC "
02J0% WINK UNK CIRC 2051 22.31 20,26 450 CP CRC = 2301 28,35 263 225 VG CIRC
0301 X LN UMK LINKE . 2100X 22.08 2038 225 V2 CIRC 302K 2795 268071 225 VIC CIRC
0301X 16.263 13.783 225 UMK CIRC * 2100X 128 10.2 875 CP CiRG:  » A303X 29.14 27.02 225 Ve CIRG
0302X LNK LN CIRG " 2101X 11.302 150 h (e CIRGC * 3304X 28,39 253B 225 VG CIRC
0302X 17.63 15.73 150 Vi CIRC * 2101 X UNK UNK CIRGC  * S300DX 100 ViC CIRC
0303X 100 VC CIRC . 2101X 15,155 150 UMK CIRC 350X 11.859 375 UMK CIRC =
O303X LUNK UMK UNEK * 2101X 2315 20.87 300 Yo CIRC = IFLCK 1455 1337 225 ViC CIRC *
D304 100 VC CIRC 2102 11.232 150 VG CIRC 3350 28,83 2537 225 ViC CIrRC =
0305X 100 Vie CIRC 2103X 11.122 150 Ve CIRC 3351K 27.84 28.4 225 VC CIRC  *
03C6X 100 viC CIRC 2104X 10.925 150 e CIRC J301X 1425 13,158 225 VG CIRC »
Q307X 100 VC CIRC 2105X% 10.738 150 YC CIRC 3392X 29.27 27.27 225 vV CIRC
0308 LUNK UNIE CIRC 2106X 10.12 EB75 cP CIRC 3353X 2B.05 265 225 VG CIRC
030DX 100 b o CIRC 2150% S00 VC CiRC ’ 3354X 2B.28 2682 225 VG CIRC
Q311X UNK LINK CIRC 21580 2288 2045 750 GP CIRC . 340C0X 30.03 26.86 225 Ve CIRC  *
031DX 100 W CIRC 2150X 15.08 14.25 150 UNK CIRC = 400X 1445 1383 225 VC CIRC  *
032DX 100 VG CIRC 2151% 1470 Y/ o CRC @ 401X 14142 1319 225 VG CIRC *
033DX 100 YC CIRC 2151X 15,08 1438 150 NI CRC * 53401X 16.385 14,625 150 LINE CIRC- *
(034DX UMNK LN CIRC 2152X 225 VG CRC 401X 2845 2587 225 VC CIRC "
10330X 16.255 14.435 525 LN CIRC o 2153X% 225 VG CIRC 3402X 15.75368 14.076 225 LINK CIRC *
Q350X 15.659 UNK LINS UMK » 2154% 225 VC CRC 3402¢ 2843 25471 300 VG CIRC *
Q331X 16.555 14.585 525 UNK CIRC 2155X 375 CP GIRC 3403 27.46 2479 225 WiC CIRC
Q352X 1B.73 225 LINK CIRC 2158X% 225 VI CIRC J404X 13,524 12.364 150 LN CIRC =
Q353X 17.65 18.4 300 co GIRE 2157X 225 VC CIRC J404X 2032 26,84 225 W CIRC  #
O3ADX LMK UK CIRC 2158X i W CIRC J450% 29.06 26.53 60Q CP CiRC:
O3BDX UNIK WUNK CIRC 2200X% 25,17 21.83 225 Li® CIRC J4H0% 14,85 13.41 BOC Ck CIRC .
C3D0X LUNK JNK CIRC 2201 X 225 LI CIRC . J451X 14,72 13.28 B0O CP CIRC &
G3HDX UNK WINK CIRC 2201X 13.5 1225 225 Ve CIRC. J431% 31.23 ZB.08 225 VG CIRC =
Q3KOX UNK Vi CIRC 22K 2539 REWT 300 Wi CIRC . 432X 27.77 Z5.63 2285 "% CIRC =
O400x 17.12 15.83 225 Vi CIRC 2201% 15.113 14,203 150 LMK CIRC . J452X% 14.25 1 600 CF CIRC =
O401Xx 16.88 15.48 225 VG CIRC 2202% 1347 1235 225 Ve CIRC 453X 1453 1317 600 CP CIRC =
Q402X 1688 1538 225 VG CIRC 2200X% 225 WC CIRC J453X 28.28 27.45 300 VG CIRC  *
C403X 17.25 15.27 225 Ve CIRC 2250 25.27 21,27 875 CP GIRC  # J458x 129 11.44  UNK UNK CIRC
0450X 1708 1534 375 cP CIRC 2230X% 1355 12 600 CP CIRC al J457X 1300 11.77 UNK UNK CIRC
0451X 18B.14 18,37 300 ) CIRC 2250% 14.7685 13.465 300 UNE CIRC  * 3500X 33.07 29 225 VC CIRC
0452X 17.2 19.48 300 CP CIRC 2230% 10.77 B8.97 500 UNEK CIRC * 3301X 30.92 2B.97 225 VG CIRC *
0453X 17.2 18.38 300 GP CIRC 2251X 13.15 11,79 6OO CP CIRC # 3501X 1545 14,72 150 Ve CIRC *
Q454X 16,331 UNK UM RECT 2251X 2426 21,34 750 CP CIRC  * Jo02X 1587 1454 150 VG CIRC "
045D 18.31 450 GP CIRG 2252X 2402 21.8 225 VC CIRC  # 3502X 29.67 27.44 225 VG ClRC
0200X 185 150 vC CIRC 2252X 13,72 125 300 Ve CIRC = 20034 15,668 1433 150 vC CIRC
Ga01X 1884 1768 130 e CIRC 2300% 24,44 2209 300 WG CiRC ® 604X 1537 13.9 225 VG CIRC
0502X 17.85 1B6.54 150 VG CIRGC 300X 13.84 1238 375 CP CIRC  * AB05K 15 o B g 229 Ve CIRC
0503X 17.59 16.4 150 Ve CIRC 2301 X 100 VG i . 506X UMK LMK CIRC
(0550X 18.46 16.72 150 ViIC CIRC 2301% 11.567 9.8987 225 UN CIRC = 3550% 15.19 13.88 450 (P CIRC =
09314 18B.83 17.28 150 W CIRC 2301% 135.129 225 UMK CIRC " 3550X 17.134 15,704 375 UNK CIRC *
a552% 17.81 1585 375 GP CIRC 2302X% 100 We CIRC » 3550X% 29.86 2681 600 CP CIRC =*
0a534 17.56 1581 375 CP CIRC 2302X LUNK UMK CIRC " J551X 3148 2887 225 CP CIRC  *
aeCOX 2086 1886 150 v CIRC 2302X 12,311 11.1B7 225 LMK CIRC . 501X 1479 1348 225 Ve CIRC *
O6C1X LNK UNK UNK e 2303X 12,418 11,547 150 UMK CIRC  * 3552X 168.18 13.817 450 CP CIRC =
OBC1X 20.265 17,785 150 N CIRC * 23035% 100 VG CIRC ’ 3552% J2.98 350.48 225 W ClRC
001X 21.29 1873 150 VC CiRC * 2304x LN UNK CIRC . 3553X 1533 1435 300 Vi CIRC
0602X 18.98% 1763 150 vC CIRC * 2304X 100 VC CIRC ' 3304X 1526 1468B 150 O CIRC
Q802X 21.876 19.416 150 LIRS CIRC  # 2305X% 100 VG CIRC * 600X 17.28 1454 225 WG CIRC
Q603X 22.033 20.203 150 LINK CIRC 2305X% LINK UNK CIRC # JE01X 34.15 3057 225 WC CIRC *
0650X 2091 1908 225 VC CIRC 2306X UNK UNK  CIRC 3B01X UNK VG CIRC =
oeaixX 21.18 18968 225 WC CIRC  * 2320X UNK UNK CIRC 3801 18.915 17.195 180 LI CIRC *
0B31X 21847 20.307 225 LM CIRC * 2350X 1242 11.4 300 UINK CRC # S602% UNK UMK CIRC *
ae32X 18.98 17.12 300 CP CIRC ¥ 2300% 2583 2351 675 P CRC =+ 3802 UNK WO CIRC .
0B652x 21.888 19.888 225 LINE CIRC g 23008 1385 126 600 CP CIRC % 3803X UNK LINK CIRC
|0B53X 19.26 16598 150 WC CIRC  =* 2351X 1379 1288 B0OD CP CIRC * S804 UNK  WC CIRC ¢
106S3% 18.553 225 LINK CIRC * 2351x 11.729 10.879 300 LINK CIRC # 3604 UNK UNK CIRC .
O751¥X 22.488 20.566 225 UNK CIRC 2351X 26,89 2469 225 Ve CIRC * J605X 100 VC CIRC
Q752X 22.754 20.804 225 UNK CIRC 2352X 12.204 10.854¢ 300 LN CIRC J6504 3131 28.75 450 CF CIRC "
OB0O0X 14,11 12.28 225 VG CIRC 2353X 12.034 10,714 300 LINK CIRC S820% 17,06 135.08 228 VC CIRC *»
OBO1X 1355 1255 150 V& CGIRC 25354X 12,27 1069 800 UNK CIRC JB00X 18B.545 16.915 225 JNK CIRC "
OB50X 223 UNK CIRC 2358X 11.437 600 LMK CIRC J651X 16.23 14.68 2285 VC CiRC
09C0x 1443 13.43 150 Vi CIRC 2350% B0 UNK CIRC ABHZX 17 15.86 300 CP CIRG =
o902X 14.682 13.29 150 VC CIRC 2340X LN UNK CIRC JG52% 33.04 J30.24 300 cP CIRC =
0903 14.58 13.44 150 Y CIRC 23B0DX% LN UNK ClIRC 3655 355.79 3228 225 CP CIRC
804X 1451 225 VG CIRC 2400X 2655 24.1 300 VC CIRC 656X 31.68 30.06 3200 CP CIRC
0905x UNK UNK CIRC 2401% 16,84 1547 150 UNK CIRC . 700X 18.87 16.37 225 VG CIRC
007X UMK UNK CIRC 2401X 30.39 28.07 '22% VC CIRGC  * 3750X 1891 16.14 225 Ve CIRC
0908X UMK UMK CIRC 2401 1422 13 L29 VG CIRC ¥ A751X 1908 18.82 225 viC CIRC
C909X LMK LM CIRC 2401X 13,891 11.351 225 UNK CIRC = J800X 19.84 17.22 150 YD CIRGC
O30DX 225 v CIRC 2402X 15.501 225 WUNK CIRC ™ 2801X 2078 1B.98 150 PYE CIRC
0910% UMK LINK CIRC 2402X UNK UNK CIRG 4802X 20.46 1B.08 150 PV CIRC
0911X% UNK LMK CIRC 2402X 51.01 225 Ve CIRC * 850X 20.79 18.27 150 PVC CIRC
0912¥% LMK UNK CIRC 2403% UMK UNK CIRC 3B851X 20,486 1B.33 150 VG CIRC
0913% LUNK UNK CIRC 2404 % UNK UMK CIRC J4832X 20,09 18.13 15D PVC CIRC
024DX UNK UNK CIRC 2405% LINK LM CIRC JBS3X 19.98 1B.04 150 PVC CiRC
28950X 13.53 150 UNK CIRC 2400X LINK LINK CIRC 3854X 19.82 17.68 300 R CIRC
0851X 146 13.58 150 UNK CIRC 241DX LMK LMK CIRC JS01X UNK UNK CIRC
0052X 14.388B 13.513 225 UNK CIRC 2450X 13,225 11.935 300 UNK CIRC ’ 350X J4.843 375 LINK CIRC *
0935X 14475 1352 150 LINK CIRC 2450xX 2906 2556 600 cP CIRC " S850xX 2201 2147 200 WV CIRC  *
1001% 14.881 13881 150 UMK CIRC 2451 2717 2484 B75 e CIRC * J3951X 2017 192 200 WC CGIRC  =*
1002X 15.048 13908 150 LINE CIRC 2451% 12.809 12.079 225 UNK CIRC " JE51X 3249 31.225 375 LA CIRC *
1003 14.851 13941 150 LN CIRC 2452x% 12.789 11,779 225 UNK Cik: = 3952X 19.23 1B67 200 WO CIRC
1004x% 14.986 150 LN CIRC 245Zx 2704 253 225 YC CRC * 39653 2252 21.88 150 WE CIRC
1G030x 14,8585 14195 225 LIN= CIRC 2453% 12.734 11.814 225 LINK CIRC 954X 2005 1862 150 FVC CIRG
1051X 15.005 245 LUNK CIRC 243ax 306 283 225 VC CiRGC  * 4050 2413 23,7 200 LINK GIRC
1052% 1488 1286 225 LN CIRC 2454X 12.479 11328 225 Lird CIRC +100X 2764 25.08 225 WC CIRC
1053X 14.885 13,7585 225 LIN CIRC 2455X 13.81 11.48 UNK LMK CIRC 4101 255 2317 225 Ve CIRC -
1054X 15.07 14.04 300 UNK CIRC 2456X 13.06 1194 UNK LIMNE CIRC 4101 % UNK UNK CIRC -
(T100X 21.47 18.42 300 WE CIRC ’ 257X 13,89 525 LiME CIRC 4150x 25,03 300 CF CIRC
100X 12.7 9.95 B75 CP CIRC ._. 2500X i5.65 1455 225 WC CIRC 41518 24.84 3¢S CP CIRC
1101X 158.301 13201 15D JNK CIRC .. 2501X 19.522 18.302 UNK LINKE CIRC ¢ 4200% 28.09 28.2 225 V& CiRC
1101X 150 WC CIRC . 2901X 17.331 15.241 150 LINK GIRC  » 4201% 2B.o6 2857 225 VG CIRC
T1102K 1908 1323 150 WNK CiRC 2502X 16.08 1387 150 LINK CIRC 4202X 26.3 24.25 228 VG CIRC
1103X 15.488 14.778 150 WNK CIRC 2550X 14,439 525 UNK CIRC * 4210X 150 VG CIRC
1104X 14987 13.977 150 UNK CIRC 2550X 18.42 152 225 VC CIRC ¥ 4250X 28,41 2Z6.8 225 cP CIRC
1105X 15.226 13.588 150 LINK CIRC 2551X 1567 1392 225 UNK CIRC 4251X% 30.26 29.01 225 VG CIRC
1106 15.155 150 AN CIRC 2552X 16.88 225 UNK CIRC 4252% 30 28.2 225 Ve CIRGC
1150X 200 Ve CIRC 2563X 17.38 1563 228 UNK CIRC 4300 31.56 225 VG CIRC s
1151X 15.8B55 UNK LifN# CIRC * 2554X 17.183 15385 225 UMK CiRC 4300X 1437 11.268 €00 CP CIRC =
1151X J75 GP CIRC = 2600X 17.88 1662 275 VC CIRC 4301X 1455 12.6 375 CR CiRG. =
1152% 15.1 13.585 UNK UM CIRC 2601X 19.054 17.264 150 UNK CIRC 4301X 29,21 27.09 225 viC CIRC ’
1153 1511 1416 300 UMK CIRC 2EOIX 174,25 1882 225 vC CIRC 4302X 31.68 30.1 225 VG CIRC "
1154 15.08 UMK UMK CIRC 2602X 16.38 14,79 225 vC CIRC $302X 14.54 12.74 225 VG CiRC =
1185X 225 UMK CIRC 2B0DX UNK UMK CIRC 4303X 1436 12.92 150 VC CIRC
1200X 13.34 12.4 229 VC CIRC 2650x 18.08B5 18.465 225 LMK CIRC 4350X 14.86 13.681 450 P CIRC #
1201% 225 UNK CIRC * 2851X 19.19 17,58 225 UMK CIRC 4530X 2953 2Z7.42 225 VG CIRC *
1201X 15.123 225 UNK CIRC * 2652X 19.022 17,812 225 UMK CIRC 4351X 14.4 15.13 450 CP CIRC *
1202% 15612 13.272 225 MK CIRC 2653X 21248 19.528 225 UMK CIRC 4351X 30.38 28.4B 225 WVE CIRC *
1205X 13.558 12948 225 UNK CiRC 700X 1B.7Z 1725 225 Ve CIRC 4353X 14,12 1282 600 cP CIRC
1204X 18.238 13.576 225 LINK CIRC 2701% 19.09 1895 225 W CIRC 4400X 1481 1283 375 WO CIRC
1205% UNK UNK CIRC 2702X LI LMK CIRC 4401X 16.714 14.794 150 LINK CIRC "
121DX 225 UNK  CIRC 2700X UNK  UNK  CIRG +401X 1479 11.49 BO0 CP CIRC  »
1250x 1541 1292 UNK LMK CIRC 2750x 23.875 23.085 225 UNK CIRC =* 4401y 1479 1279 375 WG CIRC s
1251X% 15.285 [=18) LIt CIRC 2750x 18B.89 1851 225 Vi CRC  # 44024 1485 1278 375 CP CIRC
1252X 15.535 13.455 450 LiM# CIRC 2800x 1253 10,15 225 Ve CRC " 4403% 15.08 1308 225 WC CIRC
1253X 2488 23,16 225 YC CIRC  # 2800X 1956 17,58 150 PVC CRC 40X 14,84 1318 225 VG CIRC
12533X 135.845 14365 UNK LMK CIRC * 2801X UNK UNK CIRC # 4405% UMK UNEK CIRC
1254X 13.3 12.2 300 CcP CIRC * 2801x 19 18. 79 130 PVC CiIRC. * 4400% UINK UNK CIRC
1254X 15.09 600 UNK  CIRC * 2B02x 19.19 182 150 PG CIRC 441DX 225 VG CIRG
1255X 15,16 14.21 225 UNIK CIRC 2803x 18.83 1873 130 PVC CIRC 4450X 3169 29.54 225 YC CIRC *
1258X 15.835 14.205 525 UNK CIRC 2804X 1894 1854 150 PVC CIRC 4450% 1498 1385 BOQ CF CIRC =
1257X 16.075 14.195 UNK UNK GIRC 2805X 19.11 16.37 150 PVC CIRC 4451% 14.64 13.53 B0OO CP CIRC =
1250X 450 UNK CIRC 2806X UNK LN CIRC 4451% 31.8 29.6 225 VG CIRC *
1300X 16.09 1394 225 VG CIRC 2807 X UNK LMK CIRC 4452% 33.76 30.74 225 "l CIRC
1301X 18,18 15.BSH 225 L CIRC 2800% UNK LMK GIRC 4453% 3487 3275 225 VC CIRC
1302% UMK UNK CIRC 2850X 18.63 1808 UNK LMK CIRC a 4500% 37.15 3394 225 Vo CIRC "
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Strategic Flood Risk Assessment i§ Havant

Document Reference. 50492587 2/DG/048 Havant ,. . BOROUGH COUNCIL

Guidance Document: Havant Borough Council

Flood Risk Overview

Sources of Flood Risk

Havant is the eastern-most Local Authority in the PUSH sub-region. It covers a total area of approximately 55
km? which is split between the mainland and Hayling Island. The council has approximately 56 km of coastal
frontage (including 42 km around Hayling Island) and 32 km of main river. At present, approximately 22% of the
Borough's land area is designated as within Flood Zones 2 and 3a/3b (see SFRA Map Set 1A).

The SFRA has shown that the primary source of flood risk to Havant is from the sea. The key parts of the
Borough which are currently at risk of flooding from the extreme tides include Brockhampton, Langstone and
Emsworth on the mainland and Eastoke, Selsmore and Mengham on Hayling Island. Flooding due to wave
overtopping is known to occur on Hayling Island, particularly along the southern frontage. Land behind this
frontage has suffered significant flooding from wave overtopping even though the land is relatively high and is
shown to lie within Flood Zone 1, 1.e. the zone of low probability of tidal flooding.

The secondary source of flood risk to Havant Borough is from fluvial sources including the Lavant Stream, the
Hermitage Stream and associated tributaries. These watercourses flow through the town centre of Havant and
discharge into Langstone Harbour. Additionally, the upper reaches of the Wallington River rise near
Waterlooville in Havant Borough. The key parts of the Borough which are currently at risk of fluvial flooding
include Havant town centre, Leigh Park, West Leigh and Stockheath.

Historically, Havant has also been susceptible to flooding from other sources including; groundwater, surface
water and flooding caused by infrastructure failure. A number of previous groundwater flooding incidents have
been observed in the upper parts of the Lavant Stream between Rowlands Castle and Havant in the north of the
Borough. The town of Havant has a drainage system which in many places dates back to before the mid-1960s.
As such, flooding from surface water drainage systems and sewers has occurred at many locations, including
along The Florins, Petersfield Road, Park Lane and Hulbert Road.

Key physical characteristics that may constrain development

Approximately 58% of Havant Borough is currently covered by existing development, suggesting that much
future development will need to be concentrated on brownfield sites. A number of environmentally designated
areas represent a significant constraint on development in the Borough, covering approximately 24% of its area.
As such there may be only limited Greenfield land upon which development can be permitted following
consideration of other planning constraints.

The topography of Havant Borough ranges from sea level to approximately 80 metres above ordnance datum
(MAOD). Hayling Island is entirely below approximately 9 mAOD. Further development on the island will likely
increase the pressure for further maintenance and improvement to existing flood defences, particularly following
predicted rises in sea level in future. The town of Havant itself varies in elevation from 5 mAOD near the coast
to 40 mAOD in Leigh Park and West Leigh. The majority of the existing development on the mainland in Havant
Borough will therefore not face increasing flood risk due to sea level rise. Waterlooville is situated between 30-
50 mAOD while elevations in the Purbrook area rise to approximately 65 mAOD on the approach to Portsdown
Hill.

Geologically, Havant Borough is underlain by a mix of low, moderate and highly permeable bedrock formations.
The towns of Havant and Waterlooville and the southern part of Havling Island are underlain by low and
moderately permeable bedrock formations, while a highly permeable chalk layer exists between these two
areas, resulting in the many springs used by Portsmouth Water. However, moderately permeable superficial
deposits overlie the majority of this permeable layer, reducing its permeability in terms of surface water runoff
generation. This may make the implementation of Sustainable Urban Drainage Systems (SUDS) difficult, which
is of particular importance in the Cowplain and Waterlooville area where deep clay strata result in a lack of
positive drainage and more frequent small surface water flooding incidents.
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The existing drainage systems in Havant are known to be at or below capacity in key areas and it may therefore
be difficult to provide new development in parts of the town without significant investment in drainage
infrastructure.

Vulnerability to Climate Change

The SFRA has generated predicted tidal outlines for a number of years up to 2115 (see SFRA Map Set 1E).
These outlines account for the most up-to-date predicted rises in sea-level over the coming century due to
climate change and therefore allow the identification of locations that will be most vulnerable to this change due
to their local topography. In Havant Borough, Hayling Island is the most sensitive area to sea level rise,
particularly the southern half of the island. With much of the island low-lying, predicted sea-level rise could
result in extreme tidal events inundating more of the island. In addition to this effect of rising sea levels, it is
anticipated that climate change will result in an increase in fluvial flood flows. This may put additional pressure
on areas in the town of Havant adjacent to the streams.

Vulnerability of existing communities

In general, the wards of Havant Borough have a mix of average and high social vulnerability to flooding {(see
SFRA Map Set 2). However, within Flood Zones 2 and 3 (i.e. those areas potentially likely to experience
flooding) the wards generally have a high social vulnerability to flooding on the mainland and average social
vulnerability to flooding on Hayling Island. It is likely that future investment in flood defences measures will need
to strike a balance between protecting high risk areas on Hayling Island and areas of high social vulnerability on
the mainland.

Existing defence assets and likely future investment

The coastal frontages of Havant Borough are almost entirely defended from either wave overtopping or tidal
flooding by some form of coastal defence. Approximately half the coastal defences in Havant Borough have a
crest level which 1s higher than a present day 1 in 200 year tide. Areas where defences are below the minimum
standard of protection required for new development are the north western coast of Hayling Island south of
Northney, the Chichester harbour frontage at Emsworth and the frontage at Langstone. The coastal defences In
Havant Borough are, however, likely to be susceptible to climate change, as 100 years of predicted sea level
rise would mean that most man-made defences at their current level would fail to offer protection rom a 1 in 20
year tidal flood, with the exception of the southern frontage of Hayling Island. To sustain future development In
Havant Borough, particularly on Hayling Island, significant investment in flood defences and flood defence
infrastructure will be required (see SFRA Map Set 3). In order to consider the sustainability of investing In
improved defences, the ‘danger to people from breaching’ index (SFRA Map Set 1D) will provide indications as
to where the residual risk due to breaching may remain unfavourably high following improvements to defences
to protect from extreme tidal floods.

Sequential and Exception Test

Planning Policy Statement 25 (PPS25) sets out the Government's objectives for achieving sustainable
development through the avoidance and management of flood risk. The aim of PP325 is to ensure that flood
risk is taken into account at all stages of the planning process to avoid inappropriate development in areas of
flood risk. To achieve this aim, PPS25 provides a decision making tool to ensure that sites with a low probability
of flooding are developed In preference to areas at higher risk. The Sequential Test is the decision process
which Local Authorities must demonstrate when developing their Local Development Frameworks and Local
Development Documents. This SFRA has developed a suite of mapping outputs to assist Local Authorities in
applying the Sequential Test.

YWhen applying the Sequential Test, Output Package 1 of the SFRA will provide all the necessary information
required upon which to base decisions regarding the location of future development in relation to flood risk.
YWithin Output Package 1, the key map required for applying the Sequential Test is the Flood Zones map, shown
as Map Set 1A. This map shows the spatial extent of 3 of the 4 Flood Zones identified in PPS25, these include:
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Map Set 1A

e Flood Zone 2 — Medium Probability of Flooding

Fluvial (river) and Tidal Flooding

* Flood Zone 3a - High Probability of Flooding, sub-divided into:

Fluvial Flooding
Tidal Flooding
Tidal / Fluvial (combined flooding processes where known)

e Flood Zone 3b - Functional Floodplain

Fluvial Flooding only

The area outside of these zones is considered to be the fourth zone, ‘Flood Zone 1" which has a low probability
of flooding.

Output Package 1 also contains 5 other Map sets which provide useful information to support Local Authorities
when applying the Sequential Test, these include:

e Map Set 1B — Undefended Flood Hazard Maps (Zones 2 & 3)
e Map Set 1C — Indicative Areas Benefiting From Defences
e Map Set 1D — Danger to People from Breaching Maps

e Map Set 1E — Climate Change Outlines for 2025, 2055, 2085 and 2115
e Map Set 1F — Other sources of Flooding including:

Wave Energy

Groundwater Flooding

Impact of Land Use Change on Surface Water Runoff
Overland Flow

Historic Incidents of Surface Water Sewer Overload

When allocating a site in line with the Sequential Test, Figure 1 illustrates the decision process, the key
questions that need to be answered and details of how the outputs of the SFRA can help inform the process.
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Figure 1: Application of the Sequential Test
Ref. Development and Flood Risk: A Practice Guide Companion to PPS25 ‘Living Draft’

Maps 1B, 1C

1D. 1E and 1F
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Notes on Figure 1 Flow Chart
1 Flood Zone 1 for fluvial and tidal flooding and with a low risk of flooding from other sources.

2 Flood Zone 2 for fluvial and tidal flooding and with a medium risk of flooding from other sources.

3 As defined by the Sequential Test.

4 Development to be safe and to not increase flood risk elsewhere. Required to pass part c) of the Exception
Test, where applicable.

5 Including susceptibility to future climate change and residual flood risk.

Flood Risk Vulnerability Classification

Where there are no reasonably available sites in Flood Zone 1, Local Authorities should take account of the
flood risk vulnerability of land uses when considering the suitability of sites in Flood Zone 2 and then if
necessary Flood Zone 3, applying the Exception Test if required. With reference to PPS25, Table 1 provides a
summary of the appropriateness of land uses in relation to the Flood Zones.

Essential Water Highly More Less
Infrastructure | Compatible Vulnerable Vulnerable Vulnerable
Zone 1 v v 7 T 7
Zone 2 ¥ 7 Exceptlt_m Test 2 -/
required
Zone 3a EXGED’[IQH Test 2 % Excepthn Test »
required required
e Al Exceptic_rn Test - x & i
required

Table 1: Flood Risk Vulnerability and Flood Zone Compatibility (Ref: PPS25)
Key: v Development is appropriate, subject to demonstrating the Sequential Test

x Development should not be permitted.

(*This table does not show: the application of the Sequential Test which guides development to FZ1 first, then
FZ2, and then FZ3; FRA requirements; or the policy aims for each Flood Zone.)

If the application of the Sequential Test demonstrates a need to consider allocating sites within Flood Zones 2 or
3, a 'Sequential Approach’ should also be applied within each of these Zones to steer new development to areas
with the lowest probability and consequences of flooding. To facilitate this approach to site allocations within the
Flood Zones, the SFRA Outputs (in particular Map Sets 1B, 1C, 1D and 3A / 3B) will provide useful information
on the variation of flood hazard and the level of benefit provided by existing defences.

The findings of the Statistical Analysis undertaken in Stage 1 of this SFRA suggest that Havant Borough Council
can achieve their draft South East Plan housing allocation in line with the Sequential Test. However, the need
for potential commercial regeneration of the town centre and possible ‘windfall’ sites may mean that Havant
Borough Council will need to consider development within Flood Zones 2 and 3. Where the Sequential Test
alone cannot identify acceptable sites for urban regeneration or where windfall sites, having satisfied the
Sequential Test, are located in Flood Zones 2 or 3, the Exception Test may need to be applied.

Exception Test

The Exception Test should only be applied following application of the Sequential Test. There are 3 elements of
the Exception Test, all of which need to be demonstrated before the test can be passed. The 3 elements are:

a) It must be demonstrated that the development provides wider sustainability benefits to the
community that outweigh flood risk, informed by a SFRA where one has been prepared. If the DPD
has reached the ‘submission’ stage — see Figure 4 of PPS12: Local Development Frameworks —
the benefits of the development should contribute to the Core Strategy's Sustainability Appraisal,

b) The development should be on developable previously-developed land or, if it is not on previously-
developed land, that there are no reasonable alternative sites on developable previously-developed
land; and

c) A FRA must demonstrate that the development will be safe, without increasing flood risk
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e|lsewhere, and, where possible, will reduce flood risk overall.

YWhen developing LDDs, Local Authorities are advised by PP325 to prepare criteria-based polices in line with
their Core Strategy’s Sustainability Appraisal, against which item a) of the Exception Test can be tested. This
will minimise the need to consider this element of the Exception Test for each individual planning application.

By assisting Local Authorities, at the site allocation level, in steering new development to areas with the lowest
probability and hazard of flooding, the use of the SFRA outputs (in particular Map Sets 1B, 1C, 1D and 3A / 3B)

will mean that site specific flood risk assessments in these areas will be more likely to satisfy criteria ¢) of the
Exception Test.
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SFRA Mapping Qutputs

Table 2 summaries the most relevant mapping outputs and their purpose, for each of the key users of the PUSH

Relevant Supporting
Information

Output Package 2: Social
Vulnerability of and Flood
Hazard / Danger to Existing
Development

Output Package 3:
Appropriate Defence
Standards and Levels of
Investment

SFRA.
Key Users Relevant SFRA Mapping Purpose
Outputs
Forward Output Package 1: PP325 Qutput Package 1 provides all the necessary information
Planners Sequential Test and to help planners apply the Sequential Test and Exception
Relevant Supporting Test when allocating new sites for development.
Information Output Package 1 also allows planners to identify sites
with the lowest probability of flooding and lowest flood
hazard / danger and how the extent of flooding is likely to
change in the future due to climate change.
Flood Risk Output Package 1: PPS25 Output Package 1 helps Flood Risk Managers to identify
Managers Sequential Test and variations in flood hazards / dangers to existing

development. The data also provides mapping to show
how the extent of flooding is likely to increase over time
due to climate change.

Qutput Package 2 can help Flood Risk Managers to:

o |dentify critical areas where social vulnerability and
flood hazard / danger are high.

o Help inform assessments of the sustainability of
existing development.

o Help identify and prioritise asset management and
improvements.

Qutput Package 3 can help Flood Risk Managers to:

o ldentify shortfalls in existing defences in providing
appropriate standards of defence, now and in the
future.

o ldentify indicative levels of investment required to
provide the appropriate standards, now and in the
future.

Development

Output Package 1: PPS25

Qutput Package 1 can help Development Control

Relevant Supporting
Information

Output Package 2: Social
Vulnerability of and Flood
Hazard / Danger to Existing
Development

Control Sequential Test and personnel to:
Relevant Supporting o Prepare specifications for site specific FRAs.
Information . ; < :
o Review site specific FRAs for new development sites
and check for compliance with PPS25.
Emergency Output Package 1: PPS25 Output Package 1 can provide emergency planners with
Planners Sequential Test and information on the variation of flood probability and hazard

across the sub region. Such information can aid in the
development of emergency plans and evacuation routes
during flood events.

Qutput Package 2 can inform emergency planners of the
locations where social vulnerability and flood hazard are
highest. Such information can help emergency planners
pricritise evacuation plans.

Table 2: The Mapping Output Packages appropriate for key users of the SFRA
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Recommendations for Site Specific Flood Risk Assessments

Whilst the information presented in this SFRA will inform Local Authorities and facilitate their strategic allocation
of sites for future development, it should not preclude the need for developers to undertake site specific flood
risk assessments (FRAs). A SFRA, by its very nature, is a high level assessment of flood risk at the local
authority level. It does not provide sufficiently detailed information to satisfy all of the requirements of a site
specific FRA as outlined in PPS25.

On the 1% October 2006, the Town and Country Planning (General Development Procedure) (Amendment) (No
2) (England) Order 2006 (GDPQO), made the Environment Agency a statutory consultee for planning applications
iInvolving flood risk in specified circumstances. To improve the efficiency of disseminating general guidance, the
Environment Agency has produced a suite of standing advice. The advice is available to Local Authorities and
the Public, via a web page http://www.pipernetworking.com/floodrisk/ . The standing advice also includes
guidance on the requirements for site specific FRAs for both low and high risk developments. The web page
provides Guidance Notes for 3 types of FRAs and advice on operational development less than 1 hectare in
Flood Zone 1 as summarised below:

e Operational Development less than 1 hectare in Flood Zone 1.
e FRA Guidance Note 1: Development Greater than 1 hectare in Flood Zone 1.
e FRA Guidance Note 2: Minor Extensions.
L

FRA Guidance Note 3: Development in Flood Zones 2 and 3.

The following sections provide additional specific guidance for assessing flood risk at the site specific level within
Havant Borough and indicate how the outputs from the SFRA can inform such assessments.

Tidal Flooding

As previously discussed, flooding from tidal sources is the primary source of flood risk within Havant Borough
and the areas at risk are predicted to increase significantly by 2115. Map Set 1A shows the existing areas at
risk of tidal flooding and Map Set 1B shows the associated undefended flood hazard. The index of flood hazard
represents a gradation of hazard within the Flood Zones based on a combination of the depth of flood water and
the velocity of the water (indicative ranges for which have been assumed based on distance from the coastline).

The frontages where existing defences provide the minimum standards required for new development (i.e. 1 in
200 years for tidal flooding), are identified in Map Set 1C by a purple line. Indicative Areas Benefiting from
Defences (ABDs) are also shown in Map Set 1C. The Indicative ABDs have been defined as areas where the
crest levels of the existing defences are consistently equal to or higher than the present day 1 in 200 year
extreme sea level.

If small lengths of defences have crest levels which fall below the 1 in 200 year extreme sea level (even for a
short length), the area behind the defence has not been classed as an Indicative ABD. The frontage of
Brockhampton is an example of where this study has not been able to define an Indicative ABD due to small
lengths of defence where the crest levels fall below the 1 in 200 year extreme sea level. The gaps in the
defence level can also be viewed in more detail using Map Set 3A. Further details of methodology and
reasoning used to define the Indicative ABDs are described in Section 4.2.1.3 of the main report. It should be
noted that other areas may potentially be classified as ABDs if more detailed modelling assessments of the
defences, which is beyond the scope of this SFRA, are carried out.

Map Set 1D shows the flood hazard (in terms of danger to people) associated with a hypothetical breach in the
defences for the whole of the tidal frontage. The Indicative ABDs shown in Map Set 1C define which of the
hazard maps (1B or 1D) is most appropriate for consideration. Map Set 1D is only appropriate for considering
present day flood hazards within an ABD. To aid the interpretation of Map Set 1D the areas where this index is
not appropriate for present day analysis are hatched out. The benefit of showing hazard information in the
hatched out areas is to allow planners and developers to understand the likely residual risks that would remain if
they were to invest in defending an area to a 1 in 200 year standard. Map Set 1B (Undefended Flood Hazard)
should be used to assess the variation of flood hazard within the Flood Zones for all areas outside the Indicative
ABDs.
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The benefit of both the undefended flood hazard maps (Map Set 1B) and the danger from breaching maps (Map
Set 1D), is that the gradation of flood hazard within the Flood Zones can facilitate both planners and developers
to ensure that development is steered away from the areas of highest hazard. The hazard mapping presented
in Map Sets 1B and 1D, however, should only be applied when appropriate consideration has been taken of
alternative sites at a lower probability of flood risk {i.e. within Flood Zone 1).

The flood hazard information, for both the undefended and breach scenario, developed as part of this SFRA,
has been undertaken at a strategic level and is therefore at an appropriate level of detail to allow Local
Authorities to strategically allocate sites for development. The hazard data has been classified into 4 categories
to illustrate the gradation of flood hazard within Flood Zones 2 and 3 in line with best practice guidance as set
out in Defra FD2320. The hazard data has not been calculated using modelling or other detailed numerical
methods and is therefore not appropriate for identifying design parameters as part of site specific FRAs. It is
therefore recommended that FRAs for sites located within the flood hazard zones should still include a
quantitative assessment of flood hazard based on more detalled assessments of defence standards, defence
fallure scenarios and overland conveyance of flood flow.

The impact of climate change on increasing sea levels has a significant effect on the extents of Flood Zones 2
and 3 by 2115, especially on Havling Island. Although present day planning decisions are based on the Flood
Zones for 2007, at the site specific level consideration should be given to increases in risk as a result of climate
change. The climate change flood extents presented in Map Set 1E should be used when undertaking a site
specific FRA to inform the assessment of the long term sustainability of developments currently within Flood
Zone 1 and the likely increases in flood risk in Flood Zones 2 and 3.

The defence information provided in Map Set 3 can provide developers undertaking site specific FRAs with an
indication of the equivalent tidal return period of the crest level of the existing defences in 2007 and an indicative
level of investment that may be required to raise defence standards to the minimum required for new
development. Such investment could be secured through the development process by Section 106 agreements.

Wave Overtopping

Map Set 1F-1, Wave Energy, shows how exposure to wave energy varies along the frontage of the study area.
Such information can be used to assess, at a high level, the risk of flooding caused by extreme wave
overtopping. Historically, Hayling Island has suffered from flooding caused by extreme waver overtopping, most
recently in November 2005. During this event, properties which are classified in Flood Zone 1 were flooded, as
indicated on the historical information layer. It is recommended that all applications for development within the
vicinity of the southern frontage of Hayling Island include an assessment of extreme wave overtopping,
regardless of which Flood Zone the site is in. This will ensure that this risk is always considered for new
development in the relevant locations. The assessment of extreme wave overtopping should be appropriate to
the scale of risk and may, in some cases, be ruled out as a significant risk quite easily, but should nevertheless
be addressed.

Fluvial Flooding

The mainland part of Havant Borough is at risk of fluvial flooding from the Lavant Stream, Hermitage Stream
and, during extreme events (1 in 1000 years), the upper reaches of the River Wallington. Map Set 1A shows the
fluvial Flood Zones, which show the town centre of Havant to be the key area at risk of fluvial flooding in the
Borough.

Across Havant Borough, gaps in available fluvial flood risk data exist, which are being addressed by the
Environment Agency's ongoing Strategic Flood Risk Mapping programme. Therefore, for the purposes of this
SFRA, Flood Zone 3b (defined by PPS25 as the functional floodplain’) has been defined as the entire extent of
Flood Zone 3, as recommended by the PPS25 Draft Practice Guide. This is a precautionary approach and
should be tested by site specific FRAs, where required.

Unlike the tidal Flood Zones, flood levels associated with the fluvial Flood Zones have not been identified as part
of this SFRA. The variations in previous modelling approaches (some of which are awaiting EA approval) for the
rivers within the PUSH sub-region, coupled with the spatial variation on flood levels along the river valleys,
meant that it was not possible to provide a consistent approach to identifying fluvial flood levels without re-
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modelling a number of rivers. Such detailed assessments were outside the scope of this SFRA. Developers
undertaking a FRA for a site within the fluvial Flood Zones should obtain the most up to date flood risk data from
the Environment Agency. [If no further information is available then a site specific FRA may need o include a
numerical assessment to refine the understanding of fluvial flood risk, and agree the form of this assessment
with the Environment Agency.

The impacts of climate change on fluvial flooding are likely to result in a 10% increase In flows up to 2025 and
20% from 2025 to 2115. Again due to current gaps in available data that are being addressed by the
Environment Agency's ongoing flood mapping programme, there are no consistent estimates for Havant
Borough of the extreme fluvial flood extent taking climate change into account. Based on Environment Agency
guidance, this SFRA has assumed that the present day Flood Zone 2 (medium probability) becomes Flood Zone
3 (high probability) by 2025. This is a conservative assumption which should be tested by site specific FRAs,
where required. This also means that there is no data available to estimate Flood Zone 2 after the present day.
Therefore, the fluvial climate change outline shown in Map Set 1E only shows a Flood Zone 3.

Undefended flood hazard information, shown in Map Set 1B, has also been developed for the fluvial Flood
Zones 2 and 3. This information can provide developers with an indication of the varying degree of flood hazard
within the Flood Zones which can facilitate the design and layout of development sites to avoid areas of high
hazard. As with the tidal flood hazard data, it is recommended that FRAs for sites located within the flood
hazard zones undertake a more detailed quantitative assessment of flood hazard based on an improved
understanding of defences and flow routes.

Surface Water/Overland Flow Flooding

Map Set 1F-4 shows the variation in the potential source of overland flow across the PUSH sub-region. The
areas shown In red and orange relate to areas of very high and high potential for generating overland flow.
Notably, the urban areas are indicated as red or orange due to the high runoff potential from urban land uses.
Within Havant Borough there is a large area of the mainland which has a high to very high potential for
generating overland flow. FRAs for sites that are found to be within or in the vicinity of these areas, especially if
the local topography places the site at a lower elevation than the surrounding land and hence downstream of the
source, should consider the impacts and management of flooding due to overland flow.

In addition to the information provided in relation to the source of overland flow flooding, Map Set 1F-3 provides
information to inform Local Authorities of the potential impacts of land use changes on the local surface water
runoff regime. The areas showing diagonal hatching represent the urban areas, where a change in land use is
unlikely to significantly affect the existing surface water runoff rates and volumes. This representation i1s a high
level assessment across the PUSH sub-region and would therefore need to be confirmed when undertaking a
site specific FRA. The areas outside of the hatching represent the effect that changes in land use are likely to
have on the surface runoff rates and volumes from Greenfield sites. The data shows that new development
located on the majority of the Greenfield Land in Havant Borough is likely to have a moderate impact on the
surface water runoff regime. Site specific FRAs should therefore carefully consider the impact of development
on the local surface water runoff regime and should investigate SUDS options to manage surface water where
achievable.

Groundwater Flooding

Within the PUSH region the key areas at risk of groundwater flooding are north of Havant Borough in East
Hampshire, Winchester, Eastleigh and Test Valley where highly permeable geology meets lower permeability
geology as shown by Map Set 1F-2, which has been verified by inspection of the historical incident records. The
key risks to new development in the Havant Borough come from increases in flows in the Lavant Stream as a
result of high groundwater levels emerging in East Hampshire District. It is therefore recommended that site
specific FRAs for sites located within the Flood Zone of the upper reaches of the Lavant Stream consider the
joint effects of high groundwater flows in the Lavant Stream combined with rapid runoff from intense rainfall
events.
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Flooding from Infrastructure

Historically, the mainland part of Havant Borough has recorded the most incidents of flooding caused by
problems relating to the drainage infrastructure as shown by Map Set 1F-5. The majority of these incidents have
occurred in the vicinity of Havant Town Centre, Purbrook, Cowplain and Emsworth. ¥When undertaking a site
specific FRA for a large development site, consultation with Southern Water should always be undertaken to
investigate whether the proposed development will have an adverse impact on the local drainage system.

Furthermore, a parallel study being undertaken on behalf of PUSH, ‘Hampshire Integrated Water Management
Study’, is investigating the issues relating to the future management of surface water within the region with
respect to the anticipated increases in housing as indicated in the draft South East Plan. It is recommended that
those undertaking a site specific FRA within the urban areas of Havant Borough make reference to the findings
of this study.

Ssustainable Urban Drainage Systems (SUDS)

Conventional surface water drainage systems have fraditionally used underground pipe networks to efficiently
convey water away from sites. In the past this has led to problems of downstream flooding, reductions In
groundwater recharge and waste pollution incidents associated with surface water overwhelming combined
sewers. Both 'Making Space for Water and the ‘Yvater Framework Directive’ have highlighted the need for an
improved understanding and better management of how our urban environments are drained. The SUDS
management train approach, as shown in Figure 2, is the principle that a range of SUDS which feed into each
other can often offer benefits to the delivery of a successful surface water system/strategy.
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Figure 2: SUDS Management Train Approach

PPS25 states that Local Authorities should prepare and implement planning strategies that help to deliver
sustainable development, by using opportunities offered by new development to reduce the causes and impacts
of surface water flooding. By implementing polices to encourage developers to incorporate SUDS wherever
possible, Local Authorities can help to mitigate the impacts that development has on surface water runoff rates
and volumes. Appendix F of PPS25 states:

‘the surface water drainage arrangements for any development site should be such that the volumes and peak
flow rates of surface water leaving a developed site are no greater than the rates/volumes prior to the proposed
development, uniless specific off-site arrangements are made and result in the same net affect.’

Map set 1F-2 provides information relating to the spatial variation of permeability across Havant Borough. This
iInformation can be used as a first estimate of the suitability of different types of SUDS within the Borough as
shown in Table 3.
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Permeability Indicative Suitability of SUDS Techniques
High Permeability Infiltration and Combined Systems
Moderate Permeability Infiltration and Combined Systems

Low Permeability Attenuation Systems

Table 3: Suitability of SUDS

It is important to note that the above assessment of the spatial suitability of SUDS is an indicative estimate and
should be confirmed at the site specific level, using ground investigation data.

Infiltration Systems

Infiltration systems allow surface water to discharge directly into the ground. These systems are only
appropriate 1) where ground conditions permit a suitable water acceptance potential and 2) in locations where
groundwater recharge will not adversely affect drinking water aquifers as identified by the Environment Agency's
source protection zones, available on their website hitp://www.environment-agency.gov.uk. Such systems may

include:

¢ Permeable surfaces
o  Gravel
o Permeable Paving
o  Block Paving with voids
o Grassed areas

e Sub Surface Infiltration
o  Filter Drains
o  Geocellular Systems
o Soakaways

Infiltration systems may not be appropriate in areas of potentially contaminated land. In such circumstances,
other systems, such as contained attenuation systems, that avoid mobilisation of contaminants may be more

appropriate.
Attenuation Systems

If ground conditions cannot support infiltration systems, surface water may need to be attenuated using
measures to store surface water. Attenuation systems, if designed above ground, have the potential to take up
large areas of development sites. Early consideration of such constraints is therefore essential. Attenuation

systems may include:

e |andscaped

o Detention Basins
Balancing Ponds
Retention Ponds
Wetlands
Lagoons

3 L L3 L

e Engineered
o  Underground Tanks
Ornate Water Features

O

o  Rainwater Harvesting

o  Green Roofs

o Oversized Pipes
Combined Systems

SUDS designs for most sites can include a combination of infiltration and attenuation systems and they have
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been categorised above according to the dominant process. Other forms of SUDS which can provide more
balanced benefits of infiltration and attenuation include:

e Swales
e Filter Strips

Emergency Planning

As well as informing the development control process, the outputs of the SFRA can also be used by the Local
Authority to inform their Emergency Planning Polices. Map Sets 1A, 1B, 1C, 1D and 1E are particularly useful
when considering the feasibility and sustainability of key access routes within their administrative boundaries.
The benefit of producing such outputs on a sub-regional scale mean that the Local Authority can also consider
access to the Borough beyond their administrative boundary where key access routes (e.g. M27) cross a
number of Local Authorities.

Additional Guidance
In addition to the guidance provided by the Environment Agency hitp:.//www.pipernetworking.com/floodrisk/,

there are a number of other documents that provide detailed advice and guidance for undertaking site specific
FRAs:

e Planning Policy Statement 25: Development and Flood Risk, (2006), Communities and Local Government.

e Development and Flood Risk: A Practice Guide Companion to PPS25 - 'Living Draft’, (2007), Communities
and Local Government

e Development and Flood Risk: Guidance for the Construction Industry, (2004), CIRIA (Based on PPG25)

e Flood Risk Assessment Guidance for New Development: FD2320/TR2, (2005), Defra (Based on PPG25)

e Sustainable Urban Drainage Systems: Best Practice Manual, (2001), CIRIA

Annex 1 — Data Source for Havant Borough Council

Further to the general technical details provided in the main SFRA Stage 2 report, this annex includes data
iIssues specific to Havant Borough Council.

Defence Data

The majority of Havant Borough Council defence data in is provided by the Havant Asset Database which holds
details of most of the Borough's coastal defences from recent surveys. Surveys recorded in the database were
undertaken between 2002 and 2003. The defence database for Havant was supplemented with data from the
Eastoke Sectoral Strategy Study (2005) and Portchester Castle to Emsworth Coastal Defence Strategy Study
(2006). Coastal defence works in other parts of Havant's coastline undertaken since 2003 may supersede
records in the SFRA Defence Database.

No information on fluvial defences in Havant was available.

Topographic Data

95% of the topographic grid in Havant Borough is composed of LIDAR data. Areas where LIDAR was not
available are the northern slope of Portsdown Hill to the west of Bedhampton and to the north of the Borough
between Lovedean and Cowplain. In these areas, NextMap data was used to fill in the gaps in the LIDAR.

Fluvial Flood Zone 3b

In Havant Borough, fluvial Flood Zone 3b was represented as the whole of Flood Zone 3. In the absence of data
to prove otherwise (i.e. detailed 1 in 20 year modelling or observed historic flood extents), this approach is in
accordance with PPS25 practice guide section 3.17 and was recommended by the Environment Agency.

29y

=
L NATKINS
i @ and Local Government



£
P

'Havant

! BOROUGH COUNCIL

ush Strategic Flood Risk Assessment

Pariraryhip for

ergnee Document Reference: 5049258/72/DG/048 Havant

Fluvial Climate Change Qutlines

In Havant Borough, the fluvial outlines after the present day were represented by assuming that Flood Zone 3
will expand to fill the current area of Flood Zone 2. This means there is no estimate of fluvial Flood Zone 2 after

the present day for the Borough. This approach was recommended by the Environment Agency.
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Guidance Document: Havant Borough Council

Flood Risk Overview

Sources of Flood Risk

Havant is the eastern-most Local Authority in the PUSH sub-region. It covers a total area of approximately 55
km? which is split between the mainland and Hayling Island. The council has approximately 56 km of coastal
frontage (including 42 km around Hayling Island) and 32 km of main river. At present, approximately 22% of the
Borough's land area is designated as within Flood Zones 2 and 3a/3b (see SFRA Map Set 1A).

The SFRA has shown that the primary source of flood risk to Havant is from the sea. The key parts of the
Borough which are currently at risk of flooding from the extreme tides include Brockhampton, Langstone and
Emsworth on the mainland and Eastoke, Selsmore and Mengham on Hayling Island. Flooding due to wave
overtopping is known to occur on Hayling Island, particularly along the southern frontage. Land behind this
frontage has suffered significant flooding from wave overtopping even though the land is relatively high and is
shown to lie within Flood Zone 1, 1.e. the zone of low probability of tidal flooding.

The secondary source of flood risk to Havant Borough is from fluvial sources including the Lavant Stream, the
Hermitage Stream and associated tributaries. These watercourses flow through the town centre of Havant and
discharge into Langstone Harbour. Additionally, the upper reaches of the Wallington River rise near
Waterlooville in Havant Borough. The key parts of the Borough which are currently at risk of fluvial flooding
include Havant town centre, Leigh Park, West Leigh and Stockheath.

Historically, Havant has also been susceptible to flooding from other sources including; groundwater, surface
water and flooding caused by infrastructure failure. A number of previous groundwater flooding incidents have
been observed in the upper parts of the Lavant Stream between Rowlands Castle and Havant in the north of the
Borough. The town of Havant has a drainage system which in many places dates back to before the mid-1960s.
As such, flooding from surface water drainage systems and sewers has occurred at many locations, including
along The Florins, Petersfield Road, Park Lane and Hulbert Road.

Key physical characteristics that may constrain development

Approximately 58% of Havant Borough is currently covered by existing development, suggesting that much
future development will need to be concentrated on brownfield sites. A number of environmentally designated
areas represent a significant constraint on development in the Borough, covering approximately 24% of its area.
As such there may be only limited Greenfield land upon which development can be permitted following
consideration of other planning constraints.

The topography of Havant Borough ranges from sea level to approximately 80 metres above ordnance datum
(MAOD). Hayling Island is entirely below approximately 9 mAOD. Further development on the island will likely
increase the pressure for further maintenance and improvement to existing flood defences, particularly following
predicted rises in sea level in future. The town of Havant itself varies in elevation from 5 mAOD near the coast
to 40 mAOD in Leigh Park and West Leigh. The majority of the existing development on the mainland in Havant
Borough will therefore not face increasing flood risk due to sea level rise. Waterlooville is situated between 30-
50 mAOD while elevations in the Purbrook area rise to approximately 65 mAOD on the approach to Portsdown
Hill.

Geologically, Havant Borough is underlain by a mix of low, moderate and highly permeable bedrock formations.
The towns of Havant and Waterlooville and the southern part of Havling Island are underlain by low and
moderately permeable bedrock formations, while a highly permeable chalk layer exists between these two
areas, resulting in the many springs used by Portsmouth Water. However, moderately permeable superficial
deposits overlie the majority of this permeable layer, reducing its permeability in terms of surface water runoff
generation. This may make the implementation of Sustainable Urban Drainage Systems (SUDS) difficult, which
is of particular importance in the Cowplain and Waterlooville area where deep clay strata result in a lack of
positive drainage and more frequent small surface water flooding incidents.
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The existing drainage systems in Havant are known to be at or below capacity in key areas and it may therefore
be difficult to provide new development in parts of the town without significant investment in drainage
infrastructure.

Vulnerability to Climate Change

The SFRA has generated predicted tidal outlines for a number of years up to 2115 (see SFRA Map Set 1E).
These outlines account for the most up-to-date predicted rises in sea-level over the coming century due to
climate change and therefore allow the identification of locations that will be most vulnerable to this change due
to their local topography. In Havant Borough, Hayling Island is the most sensitive area to sea level rise,
particularly the southern half of the island. With much of the island low-lying, predicted sea-level rise could
result in extreme tidal events inundating more of the island. In addition to this effect of rising sea levels, it is
anticipated that climate change will result in an increase in fluvial flood flows. This may put additional pressure
on areas in the town of Havant adjacent to the streams.

Vulnerability of existing communities

In general, the wards of Havant Borough have a mix of average and high social vulnerability to flooding {(see
SFRA Map Set 2). However, within Flood Zones 2 and 3 (i.e. those areas potentially likely to experience
flooding) the wards generally have a high social vulnerability to flooding on the mainland and average social
vulnerability to flooding on Hayling Island. It is likely that future investment in flood defences measures will need
to strike a balance between protecting high risk areas on Hayling Island and areas of high social vulnerability on
the mainland.

Existing defence assets and likely future investment

The coastal frontages of Havant Borough are almost entirely defended from either wave overtopping or tidal
flooding by some form of coastal defence. Approximately half the coastal defences in Havant Borough have a
crest level which 1s higher than a present day 1 in 200 year tide. Areas where defences are below the minimum
standard of protection required for new development are the north western coast of Hayling Island south of
Northney, the Chichester harbour frontage at Emsworth and the frontage at Langstone. The coastal defences In
Havant Borough are, however, likely to be susceptible to climate change, as 100 years of predicted sea level
rise would mean that most man-made defences at their current level would fail to offer protection rom a 1 in 20
year tidal flood, with the exception of the southern frontage of Hayling Island. To sustain future development In
Havant Borough, particularly on Hayling Island, significant investment in flood defences and flood defence
infrastructure will be required (see SFRA Map Set 3). In order to consider the sustainability of investing In
improved defences, the ‘danger to people from breaching’ index (SFRA Map Set 1D) will provide indications as
to where the residual risk due to breaching may remain unfavourably high following improvements to defences
to protect from extreme tidal floods.

Sequential and Exception Test

Planning Policy Statement 25 (PPS25) sets out the Government's objectives for achieving sustainable
development through the avoidance and management of flood risk. The aim of PP325 is to ensure that flood
risk is taken into account at all stages of the planning process to avoid inappropriate development in areas of
flood risk. To achieve this aim, PPS25 provides a decision making tool to ensure that sites with a low probability
of flooding are developed In preference to areas at higher risk. The Sequential Test is the decision process
which Local Authorities must demonstrate when developing their Local Development Frameworks and Local
Development Documents. This SFRA has developed a suite of mapping outputs to assist Local Authorities in
applying the Sequential Test.

YWhen applying the Sequential Test, Output Package 1 of the SFRA will provide all the necessary information
required upon which to base decisions regarding the location of future development in relation to flood risk.
YWithin Output Package 1, the key map required for applying the Sequential Test is the Flood Zones map, shown
as Map Set 1A. This map shows the spatial extent of 3 of the 4 Flood Zones identified in PPS25, these include:
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Map Set 1A

e Flood Zone 2 — Medium Probability of Flooding

Fluvial (river) and Tidal Flooding

* Flood Zone 3a - High Probability of Flooding, sub-divided into:

Fluvial Flooding
Tidal Flooding
Tidal / Fluvial (combined flooding processes where known)

e Flood Zone 3b - Functional Floodplain

Fluvial Flooding only

The area outside of these zones is considered to be the fourth zone, ‘Flood Zone 1" which has a low probability
of flooding.

Output Package 1 also contains 5 other Map sets which provide useful information to support Local Authorities
when applying the Sequential Test, these include:

e Map Set 1B — Undefended Flood Hazard Maps (Zones 2 & 3)
e Map Set 1C — Indicative Areas Benefiting From Defences
e Map Set 1D — Danger to People from Breaching Maps

e Map Set 1E — Climate Change Outlines for 2025, 2055, 2085 and 2115
e Map Set 1F — Other sources of Flooding including:

Wave Energy

Groundwater Flooding

Impact of Land Use Change on Surface Water Runoff
Overland Flow

Historic Incidents of Surface Water Sewer Overload

When allocating a site in line with the Sequential Test, Figure 1 illustrates the decision process, the key
questions that need to be answered and details of how the outputs of the SFRA can help inform the process.
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Figure 1: Application of the Sequential Test
Ref. Development and Flood Risk: A Practice Guide Companion to PPS25 ‘Living Draft’

Maps 1B, 1C

1D. 1E and 1F
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Notes on Figure 1 Flow Chart
1 Flood Zone 1 for fluvial and tidal flooding and with a low risk of flooding from other sources.

2 Flood Zone 2 for fluvial and tidal flooding and with a medium risk of flooding from other sources.

3 As defined by the Sequential Test.

4 Development to be safe and to not increase flood risk elsewhere. Required to pass part c) of the Exception
Test, where applicable.

5 Including susceptibility to future climate change and residual flood risk.

Flood Risk Vulnerability Classification

Where there are no reasonably available sites in Flood Zone 1, Local Authorities should take account of the
flood risk vulnerability of land uses when considering the suitability of sites in Flood Zone 2 and then if
necessary Flood Zone 3, applying the Exception Test if required. With reference to PPS25, Table 1 provides a
summary of the appropriateness of land uses in relation to the Flood Zones.

Essential Water Highly More Less
Infrastructure | Compatible Vulnerable Vulnerable Vulnerable
Zone 1 v v 7 T 7
Zone 2 ¥ 7 Exceptlt_m Test 2 -/
required
Zone 3a EXGED’[IQH Test 2 % Excepthn Test »
required required
e Al Exceptic_rn Test - x & i
required

Table 1: Flood Risk Vulnerability and Flood Zone Compatibility (Ref: PPS25)
Key: v Development is appropriate, subject to demonstrating the Sequential Test

x Development should not be permitted.

(*This table does not show: the application of the Sequential Test which guides development to FZ1 first, then
FZ2, and then FZ3; FRA requirements; or the policy aims for each Flood Zone.)

If the application of the Sequential Test demonstrates a need to consider allocating sites within Flood Zones 2 or
3, a 'Sequential Approach’ should also be applied within each of these Zones to steer new development to areas
with the lowest probability and consequences of flooding. To facilitate this approach to site allocations within the
Flood Zones, the SFRA Outputs (in particular Map Sets 1B, 1C, 1D and 3A / 3B) will provide useful information
on the variation of flood hazard and the level of benefit provided by existing defences.

The findings of the Statistical Analysis undertaken in Stage 1 of this SFRA suggest that Havant Borough Council
can achieve their draft South East Plan housing allocation in line with the Sequential Test. However, the need
for potential commercial regeneration of the town centre and possible ‘windfall’ sites may mean that Havant
Borough Council will need to consider development within Flood Zones 2 and 3. Where the Sequential Test
alone cannot identify acceptable sites for urban regeneration or where windfall sites, having satisfied the
Sequential Test, are located in Flood Zones 2 or 3, the Exception Test may need to be applied.

Exception Test

The Exception Test should only be applied following application of the Sequential Test. There are 3 elements of
the Exception Test, all of which need to be demonstrated before the test can be passed. The 3 elements are:

a) It must be demonstrated that the development provides wider sustainability benefits to the
community that outweigh flood risk, informed by a SFRA where one has been prepared. If the DPD
has reached the ‘submission’ stage — see Figure 4 of PPS12: Local Development Frameworks —
the benefits of the development should contribute to the Core Strategy's Sustainability Appraisal,

b) The development should be on developable previously-developed land or, if it is not on previously-
developed land, that there are no reasonable alternative sites on developable previously-developed
land; and

c) A FRA must demonstrate that the development will be safe, without increasing flood risk
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e|lsewhere, and, where possible, will reduce flood risk overall.

YWhen developing LDDs, Local Authorities are advised by PP325 to prepare criteria-based polices in line with
their Core Strategy’s Sustainability Appraisal, against which item a) of the Exception Test can be tested. This
will minimise the need to consider this element of the Exception Test for each individual planning application.

By assisting Local Authorities, at the site allocation level, in steering new development to areas with the lowest
probability and hazard of flooding, the use of the SFRA outputs (in particular Map Sets 1B, 1C, 1D and 3A / 3B)

will mean that site specific flood risk assessments in these areas will be more likely to satisfy criteria ¢) of the
Exception Test.
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SFRA Mapping Qutputs

Table 2 summaries the most relevant mapping outputs and their purpose, for each of the key users of the PUSH

Relevant Supporting
Information

Output Package 2: Social
Vulnerability of and Flood
Hazard / Danger to Existing
Development

Output Package 3:
Appropriate Defence
Standards and Levels of
Investment

SFRA.
Key Users Relevant SFRA Mapping Purpose
Outputs
Forward Output Package 1: PP325 Qutput Package 1 provides all the necessary information
Planners Sequential Test and to help planners apply the Sequential Test and Exception
Relevant Supporting Test when allocating new sites for development.
Information Output Package 1 also allows planners to identify sites
with the lowest probability of flooding and lowest flood
hazard / danger and how the extent of flooding is likely to
change in the future due to climate change.
Flood Risk Output Package 1: PPS25 Output Package 1 helps Flood Risk Managers to identify
Managers Sequential Test and variations in flood hazards / dangers to existing

development. The data also provides mapping to show
how the extent of flooding is likely to increase over time
due to climate change.

Qutput Package 2 can help Flood Risk Managers to:

o |dentify critical areas where social vulnerability and
flood hazard / danger are high.

o Help inform assessments of the sustainability of
existing development.

o Help identify and prioritise asset management and
improvements.

Qutput Package 3 can help Flood Risk Managers to:

o ldentify shortfalls in existing defences in providing
appropriate standards of defence, now and in the
future.

o ldentify indicative levels of investment required to
provide the appropriate standards, now and in the
future.

Development

Output Package 1: PPS25

Qutput Package 1 can help Development Control

Relevant Supporting
Information

Output Package 2: Social
Vulnerability of and Flood
Hazard / Danger to Existing
Development

Control Sequential Test and personnel to:
Relevant Supporting o Prepare specifications for site specific FRAs.
Information . ; < :
o Review site specific FRAs for new development sites
and check for compliance with PPS25.
Emergency Output Package 1: PPS25 Output Package 1 can provide emergency planners with
Planners Sequential Test and information on the variation of flood probability and hazard

across the sub region. Such information can aid in the
development of emergency plans and evacuation routes
during flood events.

Qutput Package 2 can inform emergency planners of the
locations where social vulnerability and flood hazard are
highest. Such information can help emergency planners
pricritise evacuation plans.

Table 2: The Mapping Output Packages appropriate for key users of the SFRA
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Recommendations for Site Specific Flood Risk Assessments

Whilst the information presented in this SFRA will inform Local Authorities and facilitate their strategic allocation
of sites for future development, it should not preclude the need for developers to undertake site specific flood
risk assessments (FRAs). A SFRA, by its very nature, is a high level assessment of flood risk at the local
authority level. It does not provide sufficiently detailed information to satisfy all of the requirements of a site
specific FRA as outlined in PPS25.

On the 1% October 2006, the Town and Country Planning (General Development Procedure) (Amendment) (No
2) (England) Order 2006 (GDPQO), made the Environment Agency a statutory consultee for planning applications
iInvolving flood risk in specified circumstances. To improve the efficiency of disseminating general guidance, the
Environment Agency has produced a suite of standing advice. The advice is available to Local Authorities and
the Public, via a web page http://www.pipernetworking.com/floodrisk/ . The standing advice also includes
guidance on the requirements for site specific FRAs for both low and high risk developments. The web page
provides Guidance Notes for 3 types of FRAs and advice on operational development less than 1 hectare in
Flood Zone 1 as summarised below:

e Operational Development less than 1 hectare in Flood Zone 1.
e FRA Guidance Note 1: Development Greater than 1 hectare in Flood Zone 1.
e FRA Guidance Note 2: Minor Extensions.
L

FRA Guidance Note 3: Development in Flood Zones 2 and 3.

The following sections provide additional specific guidance for assessing flood risk at the site specific level within
Havant Borough and indicate how the outputs from the SFRA can inform such assessments.

Tidal Flooding

As previously discussed, flooding from tidal sources is the primary source of flood risk within Havant Borough
and the areas at risk are predicted to increase significantly by 2115. Map Set 1A shows the existing areas at
risk of tidal flooding and Map Set 1B shows the associated undefended flood hazard. The index of flood hazard
represents a gradation of hazard within the Flood Zones based on a combination of the depth of flood water and
the velocity of the water (indicative ranges for which have been assumed based on distance from the coastline).

The frontages where existing defences provide the minimum standards required for new development (i.e. 1 in
200 years for tidal flooding), are identified in Map Set 1C by a purple line. Indicative Areas Benefiting from
Defences (ABDs) are also shown in Map Set 1C. The Indicative ABDs have been defined as areas where the
crest levels of the existing defences are consistently equal to or higher than the present day 1 in 200 year
extreme sea level.

If small lengths of defences have crest levels which fall below the 1 in 200 year extreme sea level (even for a
short length), the area behind the defence has not been classed as an Indicative ABD. The frontage of
Brockhampton is an example of where this study has not been able to define an Indicative ABD due to small
lengths of defence where the crest levels fall below the 1 in 200 year extreme sea level. The gaps in the
defence level can also be viewed in more detail using Map Set 3A. Further details of methodology and
reasoning used to define the Indicative ABDs are described in Section 4.2.1.3 of the main report. It should be
noted that other areas may potentially be classified as ABDs if more detailed modelling assessments of the
defences, which is beyond the scope of this SFRA, are carried out.

Map Set 1D shows the flood hazard (in terms of danger to people) associated with a hypothetical breach in the
defences for the whole of the tidal frontage. The Indicative ABDs shown in Map Set 1C define which of the
hazard maps (1B or 1D) is most appropriate for consideration. Map Set 1D is only appropriate for considering
present day flood hazards within an ABD. To aid the interpretation of Map Set 1D the areas where this index is
not appropriate for present day analysis are hatched out. The benefit of showing hazard information in the
hatched out areas is to allow planners and developers to understand the likely residual risks that would remain if
they were to invest in defending an area to a 1 in 200 year standard. Map Set 1B (Undefended Flood Hazard)
should be used to assess the variation of flood hazard within the Flood Zones for all areas outside the Indicative
ABDs.
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The benefit of both the undefended flood hazard maps (Map Set 1B) and the danger from breaching maps (Map
Set 1D), is that the gradation of flood hazard within the Flood Zones can facilitate both planners and developers
to ensure that development is steered away from the areas of highest hazard. The hazard mapping presented
in Map Sets 1B and 1D, however, should only be applied when appropriate consideration has been taken of
alternative sites at a lower probability of flood risk {i.e. within Flood Zone 1).

The flood hazard information, for both the undefended and breach scenario, developed as part of this SFRA,
has been undertaken at a strategic level and is therefore at an appropriate level of detail to allow Local
Authorities to strategically allocate sites for development. The hazard data has been classified into 4 categories
to illustrate the gradation of flood hazard within Flood Zones 2 and 3 in line with best practice guidance as set
out in Defra FD2320. The hazard data has not been calculated using modelling or other detailed numerical
methods and is therefore not appropriate for identifying design parameters as part of site specific FRAs. It is
therefore recommended that FRAs for sites located within the flood hazard zones should still include a
quantitative assessment of flood hazard based on more detalled assessments of defence standards, defence
fallure scenarios and overland conveyance of flood flow.

The impact of climate change on increasing sea levels has a significant effect on the extents of Flood Zones 2
and 3 by 2115, especially on Havling Island. Although present day planning decisions are based on the Flood
Zones for 2007, at the site specific level consideration should be given to increases in risk as a result of climate
change. The climate change flood extents presented in Map Set 1E should be used when undertaking a site
specific FRA to inform the assessment of the long term sustainability of developments currently within Flood
Zone 1 and the likely increases in flood risk in Flood Zones 2 and 3.

The defence information provided in Map Set 3 can provide developers undertaking site specific FRAs with an
indication of the equivalent tidal return period of the crest level of the existing defences in 2007 and an indicative
level of investment that may be required to raise defence standards to the minimum required for new
development. Such investment could be secured through the development process by Section 106 agreements.

Wave Overtopping

Map Set 1F-1, Wave Energy, shows how exposure to wave energy varies along the frontage of the study area.
Such information can be used to assess, at a high level, the risk of flooding caused by extreme wave
overtopping. Historically, Hayling Island has suffered from flooding caused by extreme waver overtopping, most
recently in November 2005. During this event, properties which are classified in Flood Zone 1 were flooded, as
indicated on the historical information layer. It is recommended that all applications for development within the
vicinity of the southern frontage of Hayling Island include an assessment of extreme wave overtopping,
regardless of which Flood Zone the site is in. This will ensure that this risk is always considered for new
development in the relevant locations. The assessment of extreme wave overtopping should be appropriate to
the scale of risk and may, in some cases, be ruled out as a significant risk quite easily, but should nevertheless
be addressed.

Fluvial Flooding

The mainland part of Havant Borough is at risk of fluvial flooding from the Lavant Stream, Hermitage Stream
and, during extreme events (1 in 1000 years), the upper reaches of the River Wallington. Map Set 1A shows the
fluvial Flood Zones, which show the town centre of Havant to be the key area at risk of fluvial flooding in the
Borough.

Across Havant Borough, gaps in available fluvial flood risk data exist, which are being addressed by the
Environment Agency's ongoing Strategic Flood Risk Mapping programme. Therefore, for the purposes of this
SFRA, Flood Zone 3b (defined by PPS25 as the functional floodplain’) has been defined as the entire extent of
Flood Zone 3, as recommended by the PPS25 Draft Practice Guide. This is a precautionary approach and
should be tested by site specific FRAs, where required.

Unlike the tidal Flood Zones, flood levels associated with the fluvial Flood Zones have not been identified as part
of this SFRA. The variations in previous modelling approaches (some of which are awaiting EA approval) for the
rivers within the PUSH sub-region, coupled with the spatial variation on flood levels along the river valleys,
meant that it was not possible to provide a consistent approach to identifying fluvial flood levels without re-
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modelling a number of rivers. Such detailed assessments were outside the scope of this SFRA. Developers
undertaking a FRA for a site within the fluvial Flood Zones should obtain the most up to date flood risk data from
the Environment Agency. [If no further information is available then a site specific FRA may need o include a
numerical assessment to refine the understanding of fluvial flood risk, and agree the form of this assessment
with the Environment Agency.

The impacts of climate change on fluvial flooding are likely to result in a 10% increase In flows up to 2025 and
20% from 2025 to 2115. Again due to current gaps in available data that are being addressed by the
Environment Agency's ongoing flood mapping programme, there are no consistent estimates for Havant
Borough of the extreme fluvial flood extent taking climate change into account. Based on Environment Agency
guidance, this SFRA has assumed that the present day Flood Zone 2 (medium probability) becomes Flood Zone
3 (high probability) by 2025. This is a conservative assumption which should be tested by site specific FRAs,
where required. This also means that there is no data available to estimate Flood Zone 2 after the present day.
Therefore, the fluvial climate change outline shown in Map Set 1E only shows a Flood Zone 3.

Undefended flood hazard information, shown in Map Set 1B, has also been developed for the fluvial Flood
Zones 2 and 3. This information can provide developers with an indication of the varying degree of flood hazard
within the Flood Zones which can facilitate the design and layout of development sites to avoid areas of high
hazard. As with the tidal flood hazard data, it is recommended that FRAs for sites located within the flood
hazard zones undertake a more detailed quantitative assessment of flood hazard based on an improved
understanding of defences and flow routes.

Surface Water/Overland Flow Flooding

Map Set 1F-4 shows the variation in the potential source of overland flow across the PUSH sub-region. The
areas shown In red and orange relate to areas of very high and high potential for generating overland flow.
Notably, the urban areas are indicated as red or orange due to the high runoff potential from urban land uses.
Within Havant Borough there is a large area of the mainland which has a high to very high potential for
generating overland flow. FRAs for sites that are found to be within or in the vicinity of these areas, especially if
the local topography places the site at a lower elevation than the surrounding land and hence downstream of the
source, should consider the impacts and management of flooding due to overland flow.

In addition to the information provided in relation to the source of overland flow flooding, Map Set 1F-3 provides
information to inform Local Authorities of the potential impacts of land use changes on the local surface water
runoff regime. The areas showing diagonal hatching represent the urban areas, where a change in land use is
unlikely to significantly affect the existing surface water runoff rates and volumes. This representation i1s a high
level assessment across the PUSH sub-region and would therefore need to be confirmed when undertaking a
site specific FRA. The areas outside of the hatching represent the effect that changes in land use are likely to
have on the surface runoff rates and volumes from Greenfield sites. The data shows that new development
located on the majority of the Greenfield Land in Havant Borough is likely to have a moderate impact on the
surface water runoff regime. Site specific FRAs should therefore carefully consider the impact of development
on the local surface water runoff regime and should investigate SUDS options to manage surface water where
achievable.

Groundwater Flooding

Within the PUSH region the key areas at risk of groundwater flooding are north of Havant Borough in East
Hampshire, Winchester, Eastleigh and Test Valley where highly permeable geology meets lower permeability
geology as shown by Map Set 1F-2, which has been verified by inspection of the historical incident records. The
key risks to new development in the Havant Borough come from increases in flows in the Lavant Stream as a
result of high groundwater levels emerging in East Hampshire District. It is therefore recommended that site
specific FRAs for sites located within the Flood Zone of the upper reaches of the Lavant Stream consider the
joint effects of high groundwater flows in the Lavant Stream combined with rapid runoff from intense rainfall
events.
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Flooding from Infrastructure

Historically, the mainland part of Havant Borough has recorded the most incidents of flooding caused by
problems relating to the drainage infrastructure as shown by Map Set 1F-5. The majority of these incidents have
occurred in the vicinity of Havant Town Centre, Purbrook, Cowplain and Emsworth. ¥When undertaking a site
specific FRA for a large development site, consultation with Southern Water should always be undertaken to
investigate whether the proposed development will have an adverse impact on the local drainage system.

Furthermore, a parallel study being undertaken on behalf of PUSH, ‘Hampshire Integrated Water Management
Study’, is investigating the issues relating to the future management of surface water within the region with
respect to the anticipated increases in housing as indicated in the draft South East Plan. It is recommended that
those undertaking a site specific FRA within the urban areas of Havant Borough make reference to the findings
of this study.

Ssustainable Urban Drainage Systems (SUDS)

Conventional surface water drainage systems have fraditionally used underground pipe networks to efficiently
convey water away from sites. In the past this has led to problems of downstream flooding, reductions In
groundwater recharge and waste pollution incidents associated with surface water overwhelming combined
sewers. Both 'Making Space for Water and the ‘Yvater Framework Directive’ have highlighted the need for an
improved understanding and better management of how our urban environments are drained. The SUDS
management train approach, as shown in Figure 2, is the principle that a range of SUDS which feed into each
other can often offer benefits to the delivery of a successful surface water system/strategy.

i
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Figure 2: SUDS Management Train Approach

PPS25 states that Local Authorities should prepare and implement planning strategies that help to deliver
sustainable development, by using opportunities offered by new development to reduce the causes and impacts
of surface water flooding. By implementing polices to encourage developers to incorporate SUDS wherever
possible, Local Authorities can help to mitigate the impacts that development has on surface water runoff rates
and volumes. Appendix F of PPS25 states:

‘the surface water drainage arrangements for any development site should be such that the volumes and peak
flow rates of surface water leaving a developed site are no greater than the rates/volumes prior to the proposed
development, uniless specific off-site arrangements are made and result in the same net affect.’

Map set 1F-2 provides information relating to the spatial variation of permeability across Havant Borough. This
iInformation can be used as a first estimate of the suitability of different types of SUDS within the Borough as
shown in Table 3.
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Permeability Indicative Suitability of SUDS Techniques
High Permeability Infiltration and Combined Systems
Moderate Permeability Infiltration and Combined Systems

Low Permeability Attenuation Systems

Table 3: Suitability of SUDS

It is important to note that the above assessment of the spatial suitability of SUDS is an indicative estimate and
should be confirmed at the site specific level, using ground investigation data.

Infiltration Systems

Infiltration systems allow surface water to discharge directly into the ground. These systems are only
appropriate 1) where ground conditions permit a suitable water acceptance potential and 2) in locations where
groundwater recharge will not adversely affect drinking water aquifers as identified by the Environment Agency's
source protection zones, available on their website hitp://www.environment-agency.gov.uk. Such systems may

include:

¢ Permeable surfaces
o  Gravel
o Permeable Paving
o  Block Paving with voids
o Grassed areas

e Sub Surface Infiltration
o  Filter Drains
o  Geocellular Systems
o Soakaways

Infiltration systems may not be appropriate in areas of potentially contaminated land. In such circumstances,
other systems, such as contained attenuation systems, that avoid mobilisation of contaminants may be more

appropriate.
Attenuation Systems

If ground conditions cannot support infiltration systems, surface water may need to be attenuated using
measures to store surface water. Attenuation systems, if designed above ground, have the potential to take up
large areas of development sites. Early consideration of such constraints is therefore essential. Attenuation

systems may include:

e |andscaped

o Detention Basins
Balancing Ponds
Retention Ponds
Wetlands
Lagoons

3 L L3 L

e Engineered
o  Underground Tanks
Ornate Water Features

O

o  Rainwater Harvesting

o  Green Roofs

o Oversized Pipes
Combined Systems

SUDS designs for most sites can include a combination of infiltration and attenuation systems and they have
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been categorised above according to the dominant process. Other forms of SUDS which can provide more
balanced benefits of infiltration and attenuation include:

e Swales
e Filter Strips

Emergency Planning

As well as informing the development control process, the outputs of the SFRA can also be used by the Local
Authority to inform their Emergency Planning Polices. Map Sets 1A, 1B, 1C, 1D and 1E are particularly useful
when considering the feasibility and sustainability of key access routes within their administrative boundaries.
The benefit of producing such outputs on a sub-regional scale mean that the Local Authority can also consider
access to the Borough beyond their administrative boundary where key access routes (e.g. M27) cross a
number of Local Authorities.

Additional Guidance
In addition to the guidance provided by the Environment Agency hitp:.//www.pipernetworking.com/floodrisk/,

there are a number of other documents that provide detailed advice and guidance for undertaking site specific
FRAs:

e Planning Policy Statement 25: Development and Flood Risk, (2006), Communities and Local Government.

e Development and Flood Risk: A Practice Guide Companion to PPS25 - 'Living Draft’, (2007), Communities
and Local Government

e Development and Flood Risk: Guidance for the Construction Industry, (2004), CIRIA (Based on PPG25)

e Flood Risk Assessment Guidance for New Development: FD2320/TR2, (2005), Defra (Based on PPG25)

e Sustainable Urban Drainage Systems: Best Practice Manual, (2001), CIRIA

Annex 1 — Data Source for Havant Borough Council

Further to the general technical details provided in the main SFRA Stage 2 report, this annex includes data
iIssues specific to Havant Borough Council.

Defence Data

The majority of Havant Borough Council defence data in is provided by the Havant Asset Database which holds
details of most of the Borough's coastal defences from recent surveys. Surveys recorded in the database were
undertaken between 2002 and 2003. The defence database for Havant was supplemented with data from the
Eastoke Sectoral Strategy Study (2005) and Portchester Castle to Emsworth Coastal Defence Strategy Study
(2006). Coastal defence works in other parts of Havant's coastline undertaken since 2003 may supersede
records in the SFRA Defence Database.

No information on fluvial defences in Havant was available.

Topographic Data

95% of the topographic grid in Havant Borough is composed of LIDAR data. Areas where LIDAR was not
available are the northern slope of Portsdown Hill to the west of Bedhampton and to the north of the Borough
between Lovedean and Cowplain. In these areas, NextMap data was used to fill in the gaps in the LIDAR.

Fluvial Flood Zone 3b

In Havant Borough, fluvial Flood Zone 3b was represented as the whole of Flood Zone 3. In the absence of data
to prove otherwise (i.e. detailed 1 in 20 year modelling or observed historic flood extents), this approach is in
accordance with PPS25 practice guide section 3.17 and was recommended by the Environment Agency.
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Fluvial Climate Change Qutlines

In Havant Borough, the fluvial outlines after the present day were represented by assuming that Flood Zone 3
will expand to fill the current area of Flood Zone 2. This means there is no estimate of fluvial Flood Zone 2 after

the present day for the Borough. This approach was recommended by the Environment Agency.
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GROUND TECHNOLOGY
Maple Road, Kings Lynn
Norfolk, PE34 3AF
Tel: 01553 817657
www.groundtechnology.co.uk

Trial Pit Record

SA1
Sheet 1 of 1

Project:

Chidden Farms, Havant

Project ID:

GTS-15-719

Client; Bidwells LLP

Engineer:

N/a

Orientation of Trial Pit:

Length:

2.80

Width:

0.50

Depth: 2.30

Ground Level

Coordinates

473379.48
107807.24

Description

Depth

L. d
egend|~ )

0.D.
Level

(m)

Water

Sample Test

Depth
Base
{m}

Dapth

Type Ref .
ype B8 Top (m)

Remarks and Test Results

SPTHVIPP

PID {ppm)

OPSOIL: Dark brownish grey slightly gravelly
sandy silty CLAY. Gravel is angular to
subangular fine to coarse flint.

Firm yellowish grey friable sandy CLAY.

HEAD DEPOSITS]

Firm to stiff yellowish brown and yellowish grey
slightly sandy slightly gravelly CLAY. Gravel is

angular to subangular fine to coarse flint. Some |-
black specks and staining. I,I"_., :
HEAD DEPOSITS] 2

Stiff grey and yellowish brown slightly gravelly
CLAY, with occasional cobbles. Gravel is
angular to subrounded fine to coarse flint.
Some sub horizontal uneven to smooth grey

lip planes. Occasional fine roots and decayed |
root channels. |'
ﬁH EAD DEPOSITS] |'
Stiff grey and yellowish brown slightly sandy
gravelly CLAY. Gravel is angular to subrounded
ine to coarse flint.

HEAD DEPOSITS]

0.20

1 0.40

=1 0.70

7 1.30

ery stiff grey and brown CLAY. Some fine
decayed root channels.

[LONDON CLAY FORMATION]

1 2.00

Trial Pit completed at 2.300m

2.30

0.20 0.40

0.40 0.60

0.80

1.80

2.10

HW=T75 kPa

PP=65 kPa

PP=100 kPa

PP=120 kPa

HV=165 kPa

27/10/2015
JCB3CX

J. Tomalin

Date:
Plant:
Logged By:

Checked By: P. Lewin

Water Level Observations

Date

Water Sfrike (m)

Standing Time (Mins)

Standing Level (m)

Groundwater Remarks

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion. 3. Soakaway not
undertaken in trial pit due difficulties in towing
bowser to location after heavy rainfall.

Hole Stability

Good



GROUND TECHNOLOGY
Maple Road, Kings Lynn

Trial Pit Record oA

sheet 1 of 1

Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
Client: Bidwells LLP Engineer: N/a N Level
Coordinates 473133.24
Orientation of Trial Pit: Length:  1.90 Width: 0.50 Depth: 2.00 107811.30
Dosth O.D. Sample Test Remarks and Test Results
Description Legend P Level Water Depth
(m) (m) Type Raf TEE‘}:T“” El-as}e SPTHV/PP PID {ppm)
L

OPSOIL: Dark brownish grey sandy slightly ;«ﬁgf’i
gravelly CLAY. Gravel is angular fine to coarse “\{;’%ﬁg{_
flint. %_§j2 0.25
Firm to stiff yellowish brown and yellowish grey |~ — —
CLAY. | — — [ 0.40 HV=T5 kPa
[HEAD DEPOSITS] B2
Stiff to very stiff yellowish brown CLAY, with — — e
some grey sub horizontal smooth shear planes.|~ — :
[HEAD DEPOSITS] :—:—: D 2 | 100 HY=135 kPa

ery stiff yellowish brown CLAY, with some By i T
yellowish brown sandy clay pockets, 6ecm to e i | )
10cm, a little black specking and veining. B L e
[HEAD DEPOSITS] e
Stiff to very stiff greyish brown and grey CLAY, | — —|
crumb texture, with some fine decayed root R
channels. el
LONDON CLAY FORMATION] - | 200 B8 | &2 2agio

Trial Pit completed at 2.000m —
Water Level Ob ti

Date: 27/10/2015 Date Water Sfrike ?m]: = Sggicli?r?; Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By J. Tomalin Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion. 3. Soakaway
undertaken in trial pit - please refer to
supplementary soakaway sheet SA2

Hole Stability

Good



o : : SA3
GROUND TECHNOLOGY Trial Pit Record T
Maple Road, Kings Lynn
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: ; . Ground Level
Client: Bidwells LLP Engineer: N/a
Coordinates 473190.48
Orientation of Trial Pit: Length:  1.90 Width: 0.50 Depth: 2.00 107607 .25
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water Depth
(m) Type Raf TEE‘?T“H El[-as}e SPTHV/PP PID {ppm)
m
OPSOIL: Brownish grey sandy slightly ;«ﬁg{i v | e
gravelly silty CLAY. Gravel is angular to “\{%‘ﬁ{_
ubangular fine to coarse flint. f’ﬁw 0.25
Soft brown sandy SILT. R Al
[RIVER TERRACE DEPOSITS] “;f“‘-;-_;fff
T
i,
L e
= 7 - == 070 B 3 0.70 4.00 ([HWV=125kP
Stiff brown sandy slightly gravelly silty CLAY. "3 .
Gravel is angular fine to coarse flint. el 7R
[RIVER TERRACE DEPOSITS] [ E__:
e
e
i PP=B5 kPa
ra
e
:_i _?‘:_ PP=130 kPa
l_ EE D 1 1.80
P
Trial Pit completed at 2.000m 2.00
Water Level Observations
Date: 27/10/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By J. Tomalin Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion. 3. Soakaway
undertaken in trial pit - please refer to
supplementary soakaway sheet SA3

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record Shsﬁ"’iﬂ
Maple Road, Kings Lynn R
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: . : Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473124.26
Orientation of Trial Pit: Length:  1.90 Width: 0.50 Depth: 2.00 107698.20
Dot 0.D. Sample Test Remarks and Test Results
Description Legend P Level Water Depth
(m) (m) Type Raf TEE‘?T“H El-as}e SPTHV/PP PID {ppm)
L
OPSOIL: Soft brownish grey sandy slightly ;«‘:}‘fgf’i |
gravelly CLAY. Gravel is angular fine to coarse “\{;’%ﬁg{_
flint. x};_g%_ 0.25
Stiff Brown slightly sandy silty CLAY. With 5 iﬁf
occasional angular fine to coarse flint gravel. |~ 7= B | e A=
[RIVER TERRACE DEPOSITS] 1—:‘—{
Brown clayey very gravelly fine to coarse —' :-—_ w | S =
SAND. Gravel is angular to subangular fine to |75 "]
coarse flint. R
RIVER TERRACE DEPOSITS] i ey b 2 | 170 180
tiff brown silty CLAY. R
IRIVER TERRACE DEPOSITS] / f..f_ T
Brown clayey very gravelly fine to coarse ] 200
AND. Gravel is angular to subangular fine to | )i
oarse flint. |I i
ERIVER TERRACE DEPOSITS] ,|' i
Trial Pit completed at 2.000m ]
Water Level Observations
Date: 27/10/2015 Date Water Strike (m) Standing Time (Mins) Standing Level {m)
Plant: JCB3CX
Logged By: J. Tomalin Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion. 3. Soakaway
undertaken in trial pit - please refer to

supplementary soakaway sheet SA4

Hole Stability

Good



GROUND TECHNOLOGY
Maple Road, Kings Lynn
MNorfolk, PE34 3AF
Tel: 01553 817657

Trial Pit Record

TP1

sheet 1 of 1

Project:

Chidden Farms, Havant

www.groundtechnology.co.uk Project ID: GTS-15-719
: . : Ground Level
Client: Bidwells LLP Engineer: N/a
Coordinates 473410.30
Orientation of Trial Pit: Length: Width: Depth: 3.60 107977 .88
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water Deptn  DPh
{m} Type Ref p .t E:;:.‘:}e SPT/HV/PP PID (ppm)
OPSOIL: Dark brownish grey very silty ;«ﬁg{i
gravelly fine to medium SAND. Gravel is NN 32 1 g b
angular to subangular fine to coarse flint. e Mk '
Light grey clayey medium and coarse SAND __'_;“.._.': s 25'
aind GRAVEL. Gravel is angular to rounded fine|-: =
lo coarse flint. BEPRIY
[HEAD DEPOSITS] cincday
From 0.40mbgl yellowish brown ek
| SRR
: : o —1 0.80 B 2 0.80 1.00
Stiff yellowish brown and grey sandy gravelly |+ -2
CLAY, with occasional cobbles. Gravel is 5 ]
angular to subrounded flint. Dense. Locallya |+ 7=
clayey sand and gravel. J:—:—-*_
[HEAD DEPOSITS] ey U U
. S 470
ellowish brown clayey fine to coarse SAND SRl
and GRAVEL, with occasional cobbles. Gravel |-
is angular to rounded fine to coarse flint. *
Dense. Locally a clayey sand and gravel. £ e ]
[HEAD DEPOSITS] A
= = : e e O | D 1 2.20 2.30
ellowish brown silty fine SAND. Some 5cm to |*>.7 -
10cm silt bands. A little black specking and . ‘-‘*{f
staining. e
[HEAD DEPOSITS] ; }
l '-E.:'_' -1_'-;“55-': K::
R
e
X
e
LE
iy
Trial Pit completed at 3.600m — | 380
Water Level Observations
Date: 27/10/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant:
Logged By J. Tomalin Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion.

Hole Stability



GROUND TECHNOLOGY Trial Pit Record S:PFPL
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
. i : Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473179.00
Orientation of Trial Pit: Length: 0.75 Width: 0.75 Depth: 0.70 107594 .00
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water Deptn  DPh
{m} Type Ref p .t E:;:.‘:}e SPT/HV/PP PID (ppm)
OPSOIL: Greyish brown slightly gravelly e
: A e
sandy silty CLAY. Gravel is angular to “&{;’%ﬁg{_
ubangular fine to coarse flint. ;__%’}_ 0.25
Firm to stiff orangish brown sandy silty CLAY. |~ iﬁf
[RIVER TERRACE DEPOSITS] lined
f‘:—-__f-'__-_';_' B 1 0.50 0.70
Trial Pit completed at 0.700m = {070
Water Level Observations
Date: 02/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Soakaway test undertaken in
exploratory hole, please refer to supplementary
soakaway sheet 3. Exploratory hole backfilled

upon

completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record S:Pim‘;
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
. : ; Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473096.00
Orientation of Trial Pit: Length:  0.80 Width: 0.50 Depth: 0.70 107698.00
Dosth O.D. Sample Test Remarks and Test Results
Description Legend P Level Water Depth
(m) (m) Type Raf TEE‘}:T“” Base SPTHV/PP PID {ppm)
()
OPSOIL: Brownish grey slightly gravelly «xﬁggﬁ
: . I
sandy silty CLAY. Gravel is angular to \{%\g’{_
ubangular fine to coarse flint. ”;_%_*’_ 0.25
Firm to stiff orangish brown sandy silty CLAY. |~ &
[RIVER TERRACE DEPOSITS] _—;‘=1'_-;~77??
f‘:—-__f—';_-_:' B 1 0.50 0.80
Trial Pit completed at 0.700m = {070
Water Level Observations
Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Soakaway test undertaken in
exploratory hole, please refer to supplementary
soakaway sheet 3. Exploratory hole backfilled
upon completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record S:'ﬁ”i
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: . : Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473116.00
Orientation of Trial Pit: Length:  0.80 Width: 0.50 Depth: 0.70 107745.00
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water Deptn  DPh
{m} Type Ref p .t E:;:.‘:}e SPT/HV/PP PID (ppm)
OPSOIL: Dark greyish brown silty gravelly =~ [545
) i y i BT
ine to medium SAND. Gravel is angular to ;é*{’g{_
ubangular fine to coarse flint. ”__?_’f’} 0.25
Firm to stiff orangish brown and greyish brown [7 -2 -]
slightly sandy slightly gravelly CLAY. Gravel is |72 v e e
angular to subrounded fine to coarse flint. e
[RIVER TERRACE DEPOSITS] —___‘—:—
Trial Pit completed at 0.700m =
Water Level Observations
Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Soakaway test undertaken in

exploratory hole, please refer to supplementary
soakaway sheet 3. Exploratory hole backfilled
upon completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record S:Pt11n':1
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
. ; . Ground Level
Client: Bidwells LLP Engineer: N/a e hoh
Coordinates 473132.47
Orientation of Trial Pit: Length:  1.10 Width: 0.50 Depth: 0.75 107784.75
Dosth O.D. Sample Test Remarks and Test Results
Description Legend P Level Water Depth
(m) (m) Type Ref TEE‘}:T“” El-as}e SPT/HV/PP PID {ppm)
L
OPSOIL: Dark brown slightly gravelly fine ‘- "‘g&’i«“‘r
] : Ve
ery silty SAND . Gravel is angular to ;é*{’g{_
ubangular fine to coarse flint. ”__?_’f% 0.25 B 1 | 025 050
Firm to stiff greyish brown sandy slightly E A
gravelly CLAY. Gravel is angular to subangular |-i7i77
fine to coarse flint. e 090 | R e
IHEAD DEPOSITS] —___‘—:: RIRAESL
Firm yellowish brown sandy slightly gravelly TSR .
CLAY. Gravel is angular to subangular fine to | G
oarse flint. I" &
ﬁHEAD DEPOSITS] |' =
Trial Pit completed at 0.750m ]
Water Level Observations
Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled upon
completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record i
: Sheet 1 of 1
Maple Road, Kings Lynn
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: ; : Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473201.00
Orientation of Trial Pit: Length:  1.20 Width: 0.50 Depth: 0.75 107686.00
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water Deptn  DPh
{m} Type Ref p .t E:;:.‘:}e SPT/HV/PP PID (ppm)

OPSOIL: Greyish brown very silty fine SAND %ig«%

. : z ? %ﬁ.’%ﬁf'}i 0.25 B 1 025 0.55
Firm to stiff orangish brown sandy CLAY, with |[— —
occasional gravel. Gravel is angular to gt
subangular fine to coarse flint. L
HEAD DEPOSITS] im0
Firm to stiff orangish brown and brownish grey = 7=
slightly sandy slightly gravelly CLAY. Gravel is i
angular to subangular fine to coarse flint. / o
[HEAD DEPOSITS] b

Trial Pit completed at 0.750m
Water Level Observations

Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By JT Groundwater Remarks
Checked By: P. Lewin

Remarks 1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled upon
completion.

Hole Stability Good



GROUND TECHNOLOGY Trial Pit Record S:'ﬁ”?j
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: . : Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473245.00
Orientation of Trial Pit: Length:  1.20 Width: 0.50 Depth: 0.75 107726.00
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water oeog,  DePD
{m} Type Raf Tw‘}m} E:;:.‘:}e SPT/HV/PP PID (ppm)
OPSOIL: Brownish grey slightly gravelly fine *wggi
ery silty SAND . Gravel is angular to ;éﬁﬁ{_
ubangular fine to coarse flint. ::Tj’f}_ 0.25
Firm to stiff light yellowish brown and yellowish |~ == 7] B w1
brown sandy CLAY, with occasional gravel. T
Gravel is angular to subangular fine to medium [-— —]|
lint. st
HEAD DEPOSITS] fE = = 070
Firm to stiff yellowish brown and yellowish grey s e
slightly gravelly CLAY. Gravel is angular to II —
ubangular fine to coarse flint. | ]
HEAD DEPOSITS] | 7
Trial Pit completed at 0.750m o
Water Level Observations
Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By JT Groundwater Remarks
Checked By: P. Lewin

Remarks 1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled upon
completion.

Hole Stability Good



GROUND TECHNOLOGY Trial Pit Record S:P:ﬂfj
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: ; . Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473300.00
Orientation of Trial Pit: Length:  1.10 Width: 0.50 Depth: 0.80 107746.00
Dosth O.D. Sample Test Remarks and Test Results
Description Legend P Level Water Depth
(m) (m) Type Raf TEE‘}:T“” El-as}e SPTHV/PP PID {ppm)
L
OPSOIL: Dark brownish grey very silty «xﬁggﬁ
. : SR
gravelly fine to medium SAND. Gravel is “&{;’%gg{_
angular to subangular fine to coarse flint. s *} 4 0.25 B 1 | 025 050
Grey clayey very sandy GRAVEL. Gravel is ]
angular fine to medium flint. g
HEAD DEPDS|TS] L:Z:"‘_ 0.50 B 2 0.50 .80
Firm to stiff orangish brown and greyish brown —___‘—::
sandy slightly gravelly CLAY. Gravel is angular J:_ 2
o subangular fine to coarse flint. ———=-1 0.80
IHEAD DEPOSITS] ﬁ ™
Trial Pit completed at 0.800m .
Water Level Observations
Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks 1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled upon
completion.

Hole Stability Good



GROUND TECHNOLOGY Trial Pit Record S:P:ni
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
. ; . Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 47324917
Orientation of Trial Pit: Length:  0.90 Width: 0.50 Depth: 0.70 107777.35
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water Deptn  DPh
{m} Type Ref p .t E:;:.‘:}e SPT/HV/PP PID (ppm)
OPSOIL: Brownish grey silty gravelly fine to ;«‘:}‘fgf’i
medium SAND. Gravel is angular to “\{;’%ﬁg{_
ubangular fine to coarse flint. %’Q’i 0.25
Light grey and yellowish brown clayey coarse _"'__*-.-_‘.:':;'::" i;'
SAND and GRAVEL. Gravel is angular to J'
subrounded fine to coarse flint. it 2ty 4 F e T
[HEAD DEPOSITS] ok *
Trial Pit completed at 0.700m 0.70
Water Level Observations
Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Soakaway test undertaken in
exploratory hole, please refer to supplementary
soakaway sheet 3. Exploratory hole backfilled

upon

completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record S:'ﬁ”i
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: . : Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473143.00
Orientation of Trial Pit: Length:  1.00 Width: 0.50 Depth: 0.80 107780.00
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water Depth
(m) Type Raf TEE‘}:T“” El[-as}e SPTHV/PP PID {ppm)
OPSOIL: Dark brownish grey slightly gravelly |55
’ i . e P
ery silty fine to medium SAND. Gravel is NN
angular to subangular fine to coarse flint. G s
ellowish grey clayey very gravelly fine to e T AN
coarse SAND, with occasional cobbles. Gravel [+~
js angular to subangular fine to coarse flint. ol et T R e
IHEAD DEPOSITS] / Rty
Stiff orangish brown and yellowish brown e T8 1
sandy slightly gravelly CLAY, with occasional 0G0
obbles. Gravel is angular to subrounded fine | i
o coarse flint. |I =
HEAD DEPQOSITS] | =
Trial Pit completed at 0.800m o
Water Level Observations
Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled upon
completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record TEae
: Sheet 1 of 1
Maple Road, Kings Lynn
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
. i . Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473071.84
Orientation of Trial Pit: Length:  0.80 Width: 0.50 Depth: 1.00 107843 54
Dosth O.D. Sample Test Remarks and Test Results
Description Legend P Level Water Depth
(m) (m) Type Raf TEE‘}:T“” El-as}e SPTHV/PP PID {ppm)
L
OPSOIL: Brownish grey sandy slightly ;«‘:}‘fgf’i
gravelly SILT. Gravel is angular to subangular “\{;’%ﬁg{_
fine to coarse flint. 5}_§1 0.25 D 1 | 025 065
Stiff yellowish brown slightly gravelly CLAY. B
Gravel is angular to subangular fine to coarse |- 7=
lint. [y
HEAD DEPQOSITS] ::_Ti:f 0.60 || weE B
Stiff light grey and yellowish brown slightly 2 L
gravelly CLAY. Gravel is angular to subrounded {7 =
ine to coarse flint. bt
HEAD DEPOSITS] F——— .0
Trial Pit completed at 1.000m ]
Water Level Observations
Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Soakaway test undertaken in
exploratory hole, please refer to supplementary
soakaway sheet 3. Exploratory hole backfilled
upon completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record ShTPf:L
Maple Road, Kings Lynn R
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: ; . Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473111.00
Orientation of Trial Pit: Length:  1.30 Width: 0.50 Depth: 0.75 107845.00
Dot 0.D. Sample Test Remarks and Test Results
Description Legend P Level Water Depth
(m) (m) Type Ref TEE‘}:T“” El-as}e SPTHVIPP PID (ppm)
L

OPSOIL: Dark greyish brown gravelly fine ;«‘:}‘fgf’i

ery silty SAND . Gravel is angular to ;é*{’g{_

ubangular fine to coarse flint. ”__?_’f’} 0.25
Brownish grey sandy slightly gravelly CLAY, o 035 B 1 | 035 o7
with occasional cobbles. Gravel is angularto |-
Fu bangular fine to coarse flint. [

HEAD DEPOSITS] - PP=65 kPa
Firm to stiff light grey and yellowish brown T -

lightly gravelly CLAY. Gravel is angular to | &
subangular fine to coarse flint. " 2
ﬁHEAD DEPOSITS] =

Trial Pit completed at 0.750m ]
Water Level Observations

Date: 01/12/2015 Date Water Strike (m) Standing Time (Mins) Standing Level {m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled upon
completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record ShTPl“':j
Maple Road, Kings Lynn i
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: ; : Ground Level
Client: Bidwells LLP Engineer: N/a s
Coordinates 473202.00
Orientation of Trial Pit: Length:  0.85 Width: 0.50 Depth: 0.70 107846.00
Dosth 0.D. Sample Test Remarks and Test Results
Description Legend|“-P"| Level Water Depth
(m) (m) Type Raf TEE‘}:T““ El-as}e- SPTIHV/PP PID (ppm)
L
OPSOIL: Dark greyish brown sandy gravelly *;jgi
SILT. Gravel is angular to subangular fine to ;éﬁﬁ{_
coarse flint. ”__?_’:_ 0.25 B 026 085
Firm grey sandy slightly gravelly CLAY. Gravel [ e
is angular to subangular fine to coarse flint. [ 7i7T
[HEAD DEPOSITS] e e
Firm to stiff light grey and yellowish brown Ee i
slightly gravelly CLAY. Gravel is angular to |' =
ubangular fine to coarse flint. |' -
HEAD DEPOSITS] | —
Trial Pit completed at 0.700m -
Water Level Observations
Date: 01/12/2015 Date Water Strike (m) Standing Time (Mins) Standing Level {(m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Soakaway test undertaken in
exploratory hole, please refer to supplementary
soakaway sheet 3. Exploratory hole backfilled
upon completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record ShTP:'i
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
. ; . Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473335.00
Orientation of Trial Pit: Length: 0.35 Width: 0.35 Depth: 0.70 107826.00
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water Deptn  DPh
{m} Type Ref p .t E:;:.‘:}e SPT/HV/PP PID (ppm)

OPSOIL: Dark grey slightly sandy slightly gg,«i
gravelly CLAY. Gravel is angular to subangular “\{;’%ﬁ{_
fine to coarse flint. Rf_%i: 0.25
Firm yellowish brown slightly sandy CLAY, with [~ =~ O e R
occasional gravel. Gravel is angular to e
subangular fine to coarse flint. e
[HEAD DEPOSITS] —:;:_:

Trial Pit completed at 0.700m = o e
Water Level Observations

Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: Hand Pit
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using Hand Tools 2.
Exploratory hole backfilled upon completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record ShTPt":‘L
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
. ; . Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473249.00
Orientation of Trial Pit: Length:  1.30 Width: 0.50 Depth: 0.75 107618.00
Dosth O.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water oeog,  DePD
{m} Type Raf Tw‘}m} E:;:.‘:}e SPT/HV/PP PID (ppm)

OPSOIL: Greyish brown slightly gravelly fine Ej{gi

ery silty SAND. Gravel is angular to “\{;’%ﬁ{_

ubangular fine to coarse flint. ”;_%_*’_ 0.25
Firm orangish brown sandy silty CLAY. B
[RIVER TERRACE DEPOSITS] lined

e B 1 | 050 070
Trial Pit completed at 0.750m ——] 075
Water Level Observations

Date: 01/12/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled upon
completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record s
Maple Road, Kings Lynn MRl Lot
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
Client: Bidwells LLP Engineer: N/a N Level
Coordinates 473399.96
Orientation of Trial Pit: Length: 2.20 Width: 0.50 Depth: 3.00 107854 .22
= Depth O.D. Sample Test Remarks and Test Results
Description Legend (m) Level Water Deptn  DPh
(m) Type Ref b0 E:;:.‘:}e SPT/HV/PP PID {ppm)
OPSOIL: Greyish brown slightly gravelly ;«jgf’i
sandy silty CLAY. Gravel is angular fine to AR
coarse flint. G
Firm yellowish brown slightly sandy slightly iy N S
gravelly CLAY. Gravel is angular to subangular =5 RIS
. b A B 1 0.50 Q.80
ine to coarse flint. Fesp bl D 1 | 050 060
[HEAD DEPOSITS] jf:::
: : : s LT B 2 0.70 1.00
Stiff yellowish brown and grey slightly sandy =270 D 2 | 070 100
slightly gravelly CLAY. Gravel is angular to e 2
subangular fine to coarse flint. B s
[HEAD DEPOSITS] ;—_*—?‘
Stiff grey and brown CLAY, with a little fine B s
decayed root channels. Occasional flint gravel [ — _
ith some gravelly bands. 7 o 3 | uds T A
[HEAD DEPOSITS] B
: : : ——— 220
Stiff to very stiff greyish brown and grey CLAY. |~ — 7]
Crumb texture. e
[LONDON CLAY FORMATION] — 7| R
Trial Pit completed at 3.000m 3.00
Date: 27/10/2015 Date Water Striku;‘r?tr:; — Gbsggiz?:g Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By J. Tomalin Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion.

Hole Stability

Good



GROUND TECHNOLOGY
Maple Road, Kings Lynn

Trial Pit Record

TP3
Sheet 1 of 1

Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: . : Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473273.67
Orientation of Trial Pit: Length:  2.30 Width: 0.50 Depth: 3.00 107813.28
Deoth 0.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water oac  DEPID
{I'T'I} Type Raf Tﬂp]::‘_m} E[i‘ng}g SPTHVIPP PID {ppm)
OPSOIL: Dark greyish brown slightly gravelly }ggi
ine very silty SAND . Gravel is angular fine to [
. e o 0.20 B 1 0.20 0.40
oarse flint. vy
Greyish brown slightly gravelly fine very silty xﬁ {ﬂ
SAND. Gravel is angular fine to coarse flint. 5= 940 o
IHEAD DEPOSITS] / ;——:ﬁf
Firm to stiff brown sandy slightly gravelly CLAY. —___‘—::
Gravel is angular to subangular fine to coarse [~ = 0.70
lint. I,"—_'_'—i_“*: B 3 | 080 100 |HV=105kPa
HEAD DEPQOSITS] | :—:—_— | '
Stiff orangish brown and light grey slightly B
gravelly CLAY. Gravel is angular fine to coarse [+_-—_—
lint. :_:_Z 1.20 B 4 | 120 140
[HEAD DEPOSITS] "5 AL A
Stiff brown and grey CLAY, with occasional =g HV=115 kPa
angular fine to coarse flint gravel. e
[HEAD DEPOSITS] e
E_E_—E B 3 2.00 PP=110 kPa
Stiff greyish brown and grey CLAY. Acrumb | — —| nE
exture, with a little sugary calcite granules. — —
[LONDON CLAY FORMATION] i
[ D 4 | 280 HV=135 kPa
Trial Pit completed at 3.000m 3.00
Water Level Observations
Date: 27/10/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: J. Tomalin Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record ShTTH
Maple Road, Kings Lynn R
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
Client: Bidwells LLP Engineer: N/a N Level
Coordinates 473173.22
Orientation of Trial Pit: Length:  2.40 Width: 0.50 Depth: 3.00 107760.65
Dot 0.D. Sample Test Remarks and Test Results
Description Legend {nﬁ'} Level Water Depth
(m) Type Ref TEE‘?T“I] E:.;:.‘:}e SPTHVIPP PID (ppm)
OPSOIL: Dark brownish grey sandy slightly ;«ﬁg{i : R
gravelly SILT. Gravel is angular fine to coarse ;{?*{g{_
flint. "’#’___&:J}_ 0.25
Brownish grey sandy slightly gravelly CLAY. |7 -2 7] A | M
Gravel is angular to subrounded fine to coarse [ 940
flint. [E=—] D 1 | 0m om0
HEAD DEPOSITS] s
Stiff orangish brown slightly sandy slightly = el B o | e o
gravelly CLAY. Gravel is angular to subangular |[— — ~
ine to coarse flint. (i HV=100 kPa
HEAD DEPOSITS] ==
Stiff brown and grey CLAY, with some fine rootsf—— -
and decayed root channels. I
HEAD DEPOSITS] ——— 1.30 B 5 | 130 150
Stiff orangish brown and grey slightly gravelly |~ PR | e R
CLAY, with occasional cobbles. Gravel is :%Z‘—;
angular to subangular fine to coarse flint. i
[HEAD DEPOSITS] EE
: , = 500
ery stiff brown and grey slightly gravelly CLAY.|-_—_=
Gravel is angular fine to medium flint. B E 2z =
[LONDON CLAY FORMATION] BRI '
= pP=150 kPa
: : s 2.70
ery stiff greyish brown and grey CLAY e s 2 |l = s s
[LONDON CLAY FORMATION] So=% | N
Trial Pit completed at 3.000m .00
Water Level Ob ti
Date: 27/10/2015 Date Water Strike ?m]: = Sggicli?r?; Time (Mins) Standing Level {m)
Plant: JCB3CX
Logged By: J. Tomalin Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record SHTES -
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: . : Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473286.85
Orientation of Trial Pit: Length: 2.20 Width: 0.50 Depth: 3.00 107735.14
Dosth O.D. Sample Test Remarks and Test Results
Description Legend|~ -\ Level Water Depth
(m) (m) Type Raf TEE‘}:T“]} El-as}e SPTHV/PP PID {ppm)
L
OPSOIL: Brownish grey sandy slightly H‘{gé’i«“‘r
A AL,
gravelly CLAY. Gravel is angular to subangular |«
ine to coarse flint. G
Firm to stiff grey sandy slightly gravelly CLAY. [T & N B 1 |o0m 0%
Gravel is angular to subangular fine to coarse [+ .7
flint. With some decayed roots. ;;‘;;fi_;:-___‘. et D 2 |um om
IHEAD DEPOSITS] / Rty
Firm to stiff orangish brown with a little grey |- 2= 1
sandy slightly gravelly CLAY, with occasional |7 -7
cobbles. Gravel is angular to subangular fine to = ="
IHEAD DEPOSITS] | g
Stiff orangish brown and light grey slightly _.—._?—ﬁl_* PP=100 kPa
gravelly CLAY, with occasional cobbles. Gravel [~ =
is angular to subangular fine to coarse flint. B kn
[HEAD DEPOSITS] =
t_;__;; o 4 1.80 FP=100 kPa
Stiff to very stiff brown and grey CLAY, crumb [ — — Yy
exture, with occasional angular fine and Set——tm ]
medium flint gravel. =l R A T
[HEAD DEPOSITS] :_:__:
:_:_f D & 280 PP=160 kPa
Trial Pit completed at 3.000m 3.00
Water Level Observations
Date: 27/10/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By J. Tomalin Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion.

Hole Stability

Good



GROUND TECHNOLOGY Trial Pit Record ShTiﬁﬂ
Maple Road, Kings Lynn s
Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
: . : Ground Level
Client: Bidwells LLP Engineer: N/a AR, e
Coordinates 473208.60
Orientation of Trial Pit: Length: Width: 0.50 Depth: 3.00 107715.21
Dosth O.D. Sample Test Remarks and Test Results
Description Legend| F.'| Level Water Depth
(m) (m) Type Raf TEE‘}:T“]} El-as}e SPTHV/PP PID {ppm)
L
OPSOIL: Dark brownish grey slightly gravelly ;«‘:}‘fgf’i
sandy SILT. Gravel is angular to subangular ‘\{%ﬁg{_
fine to coarse flint. :’_?_f*’_ 0.25
Stiff greyish brown slightly sandy CLAY, with |~ = )
occasional flint gravel. o AR Gl o S ol
IHEAD DEPOSITS] / e
Stiff yellowish brown slightly sandy CLAY, with |-
occasional flint gravel. = = 0.70
IHEAD DEPOSITS] f f—:“"‘:
Stiff orangish brown and light grey slightly oo
sandy slightly gravelly CLAY. Gravel is angular [— - 8 2 | 100 110 [Hv-ti0kPa
o subangular fine to coarse flint. Some black :_—_,— | |
specks. BaEee
[HEAD DEPOSITS] = T PP=10 kPa
Firm to stiff orangish brown and light grey silty ;:E =" (= —_—
CLAY, with occasional flint gravel. i Bi | B
[HEAD DEPOSITS] E—T—E
et
=
:,_:E:_;—j B 3 240 Hy=85 kPa
_;—E_”:; 2.70 B 3 270 280
Stiff orangish brown and light grey sandy CLAY, :___; : ' '
Gravel is angular to subangular fine to coarse |~ ]
IIFI‘E III_‘_;—-—_:-—.-__ 2.90 D 4 280 3.00
[HEAD DEPOSITS] [
tiff orangish brown and light grey slightly | i
sandy slightly gravelly CLAY. Gravel is angular | &
0 subangular fine to coarse flint. || &
[HEAD DEPOSITS] | 5
Trial Pit completed at 3.000m —
Water Level Observations
Date: 27/10/2015 Date Water Sfrike (m) Standing Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By: 4 Tomalin Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Trial pit undertaken using mechanical
excavator 2. Exploratory hole backfilled with
arisings upon completion.

Hole Stability

Good



Window Sample Record

WS1

Sheet 1 of 1

‘C“,E"ke‘j P. Lewin
By:

GROUND TECHNOLOGY
Maple Road, Kings Lynn ; :
: Project: Chidden Farms, Havant
Norfolk, PE34 3AF J ’
01553) 817657 ;
( ) Project ID: GTS-15-719
Ground Level:
Client: Bidwells LLP Engineer: N/a Coordinates: 473410.03
107904.36
Dosth O.D. Sample Test SPT/CPT Rema;: EE?: Tost Installations
Description Legend| ™ n?} Level peotn 9P | Gasng ot = o
[I'T'I} Type Ref Top (m) Ei-:;a;g Depth Depth SPTHVIPP (ppm)
TOPSOIL: dark brownish black sandy gravelly ,'féz":’f*«f $ S <
SILT, with some roots and rootlets. Gravel is @g{f’?’\_ 7 ff\é
angular to subrounded fine to medium flint. PN _%"?"Nfa o
MADE GROUND: yellowish brown clayey _ﬁ_y ,a,,f\%.
GRAVEL. Gravel is subangular to subrounded !_}:;m 2 R
fine to coarse flint. Water ingress from ceramic B
. land drain. A= = 10.60 e ’rﬁ?{:’é’
Loose yellowish brown clayey GRAVEL. Gravel |+~ SN
is subangular to subrounded fine to coarse flint. |22 -4 R “{ﬁ &"
[HEAD DEPOSITS] e s ‘“’%
kge il Ky
e DTN
et B —%H@ <
_.‘ "‘F¥ ::?'x.-"' . A k::"
P A D 1 1.20 1.65 0.00 1.2 |N=B(21/2123) e Ly
s -+ “{%E
= .L..__*_: A h iy : {.H
Sri B 3 140 160 _}5& %‘
Ly _ . ity
Soft orangish brown mottled grey sandy silty e R v e R DN
CLAY. T A _g; S
[HEAD DEPOSITS] f 0 —*‘ _Vﬁ‘“ Y
Loose orangish brown mottled grey silty clayey [ & § qﬁ“ﬁi
- fine to medium SAND. with some 5mm wide L D 2 200 245 | 000 2 [N=11(121.334) —%ﬁ, x;%
| pockets of grey sandy clay. A —%ﬁﬁ@\?
[HEAD DEPOSITS] Firn gtk ‘§%§’
H  From 2.00mbgl medium dense. B i) R
|| From 2.20m to 2.30mbgl soft orange brown — —] 2.30 _ﬁ"-‘i}*:ﬂ A
sandy clay. /:,:E.—_;— N
Firm to stiff dark brown mottled grey silty CLAY. |~ & i x";’;ﬁﬁ‘(‘]
[LONDON CLAY FORMATION] B BN
sl SN
e D 7 2.70 2.80 i e ﬁ-:f@
v fé’l”'-x I"'f":
T o By _g xﬁ%
i N
; # ], D & .00 3.45 0.00 25 [N=7(211.123) — Jfﬁ@g
i et v | i \:M,-f-ﬁ.'}‘%'
e I v o
- Ceu i _fg.-;__.-"jﬂ: _:"-:_.-".-:%’
e o %gﬂ
pae S8
Borehole completed at 3.450m _3"1"5 o
Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level {m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m)
102 2.00 100% 28-10-2015 0.50 0.50 0.00 20
76 3.00 100%
Dates: Start:  28/10/2015 End: 28/10/2015 |[Remarks:
Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 1.20mbgl 2. Exploratory hole terminated
after reaching completion depth.
Drilled By: Andrew Elshof
Logged By: G. Day




GROUND TECHNOLOGY
Maple Road, Kings Lynn

Trial Pit Record

Wws2
Sheet 1 of 1

Norfolk, PE34 3AF Project: Chidden Farms, Havant
Tel: 01553 817657
www.groundtechnology.co.uk Project ID: GTS-15-719
Client: Bidwells LLP Engineer: N/a N Level
Coordinates 473314.78
Orientation of Trial Pit: Length:  2.50 Width: 0.50 Depth: 3.00 107789.76
O.D. Sample Test Remarks and Test Results
Description Legend Bapth Level Water Pt
(m) (m) Type Raf TEE‘}:T“]} EI[-E.;%E SPTHV/PP PID {ppm)
OPSOIL: Dark greyish brown slightly gravelly ﬁgx«;
sandy SILT/CLAY. Gravel is angular to N7
ubangular fine to coarse flint. :.._’-.’f:%-’i 0.25
Firm yellowish grey sandy slightly gravelly Ty
CLAY. Gravel is angular to subangular fine to [ .7 = 1 |38 i
oarse flint. | 990
[HEAD DEPOSITS] S = A
Stiff yellowish brown and grey slightly gravelly |- = 7
CLAY. Gravel is angular to subangular fineto [+ 7 D 2 | 080 PP=80 kPa
coarse flint. {2 e et
[HEAD DEPOSITS] P HV=70 kPa
Stiff yellowish brown and grey sandy gravelly :__—:..: =y i o Sl
CLAY, with occasional cobbles. Gravel is Bamugs
angular to subrounded fine to coarse flint. e
Locally a clayey very gravelly fine to coarse |+~
sand. ey
[HEAD DEPOSITS] —___:h..:
J_‘F—:_:?‘: g 3 2.00 2.20
. : I 2.70 D 3 | 270 300
ery stiff grey and brown CLAY, with some e TS
subhorozontal smooth grey shear planes. Sro=a
[LONDON CLAY FORMATION] — — =
Trial Pit completed at 3.000m 3.00
Date: 27/10/2015 Date Water Striku;‘r?tr:; — Gbsggiz?:g Time (Mins) Standing Level (m)
Plant: JCB3CX
Logged By JT Groundwater Remarks
Checked By: P. Lewin

Remarks

1. Location undertaken as machine excavated
trial pit in place of window sampler borehole 2.
Exploratory hole backfilled with arisings upon

completion.

Hole Stability

GOOD



Window Sample Record WS3 VRSt

GROUND TECHNOLOGY
Maple Road, Kings Lynn - :
Norfolk. PE34 3AF Project: Chidden Farms, Havant
01553) 817657
( ) Project ID: GTS-15-719
Ground Level:
Client: Bidwells LLP Engineer: N/a Coordinates: 473196.49
107811.39
O.D. Sample Test SPT/CPT Remarks and Test Installations
Descripti Depth Results
ipiion SRR (m) Level Depth 2P | coging  Water PID
(m) | Tvee Ref Tﬂp‘; m) Eﬁgﬁ mmﬁ Bepth SPT/HVIPP Frlwes
TOPSOIL: dark brownish black sandy gravelly [
SILT, with some roots and rootlets. Gravel is R
angular to subrounded fine to medium flint. 2 ;
Dense dark orangish sandy silty GRAVEL.
[HEAD DEPOSITS] gt
}:{': ?;I%H"a_ B L ':;’E:’f ;“;:E{.—{(
G L Ay
:j :\J:;‘_.H"_:_ _--"'-:_.-':-' .:E_!-' :“:E-"-
o ;. B 4 1.00 1.70 \% fg §1
e TSy
VR CNE DN
R o 1 1.20 1,65 0.00 Dry  |M=48 (5.2/13.11,12,10) AT
b _:\%’,i }g §‘1

2

Sl

:up#{ iy —E@W ?“’

i JL. SN AN

- . s e 70 i 4555 "
Dark orangish brown gravelly CLAY. Gravel is R > R §’
: Pl ol D 5 180 200 R

angular to subangular fine to coarse flint. — = ﬁ:’g@@
[HEAD DEPOSITS] EAE Jed Y
o — D 2 200 245 | 000 Dry  |N=18 (5.5/6.4.4.4) —$.{.}, . §

et = ) N “‘ﬁf
O Ly _x{':j?‘* N |

B G
AENES S T
____:__ = % ":‘:" "x.j |

i ey NN,

i T
[ T “’é’”:é Iﬁ:ﬁ(é‘

. : ——"—-260 D & 260 280 TN
Very stiff dark brown and grey silty CLAY. e G \%,
[LONDON CLAY FORMATION] e Y
el g AN iﬁ$

o [ v ":- Pyt

imr s g SN
T_i_?— D 3 300 345 | 000 Dry |N=17(1.1/2357) — RS f’&ﬁg’

S : __ L :L .-:I':?I}"l-
%oy e

- Ceu i _~.-'1:’.-_:_,-"-"~ : _."-:,-'f
x| Y

S i

| NS

J.45 = .

Borehole completed at 3.450m iz o
Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level (m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m})
1 2.00 100%
87 3.00 100%

Dates: Start:  27/10/2015 End: 27/10/2015 |Remarks:

Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 1.20mbgl 2. Exploratory hole terminated
after reaching completion depth. 3. Exploratory hole backfilled with arisings upon

Drilled By: Andrew Elshof completion.

Logged By: G. Day

‘C“,E"ke‘j P. Lewin
By:



Window Sample Record WS4 ot

GROUND TECHNOLOGY
Maﬂlg:rgﬁ(atli:;é{é:g; Aigﬂn Project: Chidden Farms, Havant
01553) 817657 ;
( ) Project ID: GTS-15-719
Ground Level:
Client: Bidwells LLP Engineer: N/a Coordinates: 473077.73
107812.56
Remarks and Test .
. Depth 0.D. Sample Test SPT/CPT Results Installations
Description Legend Level Depth
{IT] ) Dapth P Casing Water PID
[I'T'I} Type Ref Top (m) Ei-:;a;g Depth Depth SPT/HVIPP (ppm)
TOPSOIL: dark brownish black sandy gravelly [
SILT, with some roots and rootlets. Gravel is R
angular to subrounded fine to medium flint. SR
Soft dark orangish brown silty gravelly CLAY. e
Gravel is angular to subangular fine to coarse E;Tf;f":i_
flint. S
[RIVER TERRACE DEPOSITS] T D 1 060 070 G
:T.. - E1.:_ _~.-"":_.-':- .:?__:-' ":’.-"-{f_
. —=520-0.80 AV 7 M{ﬁ >
Dense brown very silty sandy fine to coarse s N STRG
GRAVEL. Gravel is angular to subangular fine to [>T e %
coarse flint. i S B 6 100 150 I M{ﬁ N
[RIVER TERRACE DEPOSITS] PR e —ﬁf}‘*‘\\.'“ ‘:ﬁ.
: ?'.Cﬁf & D 2 120 165 | 1.00 1.2 |N=33(2.8/11,10,7,5) B %’E:Z’“"ﬁ:
e R B o &1
Cege A e
e %’- - {:"xﬁ]
st _:g?\ %
=i S
Firm dark orangish brown sandy gravelly CLAY. f Ty = *4%\ =
Gravel is angular to subangular fine to coarse ceap sl B
flint. e 0 D 4 170 1.80 Y %y
[RIVER. TERRACE DEPOSITS] ,/:_i_;— R “2“&:’,
Stiff brown mottled grey silty CLAY. kB RN
[LONDON CLAY FORMATION] e T D 3 200 245 | 200 19 |N=18(12/3555) —%ﬁ, : $
R 11 a3 Q}@?\é\&-
e I
o iz =1l I\, ,;:: . ':;h.‘“i{;
'_:?:_fi_ _‘Fﬁ PN
b ol SIS
5 T, —? ° f"-'“'{%
| From 2.50mbgl very mottling less apparent. g < S %gq
e 28
[ D 7 280 300
e
From 3.00mbgl medium gravel size pockets of Bl e SR e RO S SRR
1 orange brown. o 2 T
RS
L:?:i_
i s
b
ey
ti
neea =l
ES = —

|
oy
o

: . 2 #0f A5 200 Dry— M=t {2 A0
Borehole continued..

Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level {m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m)
102 2.00 100% 27-10-2015 0.80 0.50 0.00 20 2.00
87 3.00 100%
75 4.00 100%
65 5.00 100%
o 6.00 100%

Dates: Start:  27/10/2015 End: 27/10/2015 |Remarks:

Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 0.80mbgl due to difficulty excavating with
hand tools 2. Exploratory hole terminated after reaching completion depth. 3.

Drilled By: Andrew Elshof Exploratory hole backfilled with arisings upon completion.

Logged By: G. Day

‘C“,E"ke‘j P. Lewin
By:



Window Sample Record

WS4

Sheet 2 of 2|

‘C“,E"ke‘j P. Lewin
By:

GROUND TECHNOLOGY
Maple Road, Kings Lynn - :
Norfolk. PE34 3AF Project: Chidden Farms, Havant
01553) 817657
( ) Project ID: GTS-15-719
Ground Level:
Client: Bidwells LLP Engineer: N/a Coordinates: 473077.73
107812.56
O.D. Sample Test SPT/cPT. | FemErks and Test Installations
D e Depth Results
escription Legend (m) Level et D | cocng  Water
(m) | Tvee Ref Tﬂp‘; m) Ei.:]s;:e mmﬁ Bepth SPTIHV/PP
: From 4.00mbal very stiff. X
e
fagten 8
e
g = D 10 450 460
g B )
w5
i—_j{__—E — D 9 5.00 545 2.00 Dry |N=1B(2.2/4.45 5)
ey
Very stiff dark greyish brown silty CLAY. R s
[LONDON CLAY FORMATION] ?:i_—_
;__{__%— 0O 11 5.70 5.90
ol
__ E :— 0D 12 G.00 G.45 2.00 Dry |MN=20(3.3/4,56,5)
et
E:':E_:_
Borehole completed at 6.450m _E"""E' i
Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level (m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m})
102 2.00 100% 27-10-2015 0.80 0.50 0.00 20 2.00
87 3.00 100%
Fis 4.00 100%
65 5.00 100%
55 6.00 100%
Dates: Start: 27/10/2015 End: 27/10/2015 |Remarks:
Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 0.80mbgl due to difficulty excavating with
hand tools 2. Exploratory hole terminated after reaching completion depth. 3.
Drilled By: Andrew Elshof Exploratory hole backfilled with arisings upon completion.
Logged By: G. Day




Window Sample Record WS5 ot

Project: Chidden Farms, Havant

GROUND TECHNOLOGY
Maple Road, Kings Lynn
Norfolk, PE34 3AF
(01553) 817657

Project ID: GTS-15-719

Ground Level:

Client: Bidwells LLP Engineer: N/a Coordinates: 473242.68
107740.61

Remarks and Test

Results Installations

0.D. Sample Test SPT/ICPT

Level
Dapth Lot Casing Water PID

[I'T'I} Type Ref Top (m) Ei-:;a;g Depth Depth SPTHVIPP (ppm)

Depth

. 3 d
Description egen (m)

TOPSOIL: dark brownish black sandy gravelly }f"‘?‘* 3
SILT, with some roots and rootlets. Gravel is AT

O
angular to subrounded fine to medium flint. S

Dark greyish black fine to coarse SAND and A
GRAVEL. Gravel is subangular to subrounded i
fine to coarse flint. AL
 [HEAD DEPOSITS] A= 0.60
Dense orangish brown very clayey sandy e
GRAVEL. Gravel is subangular to subrounded R
fine to coarse flint. with fine to medium gravel L e
size pockets of cohesive gravelly clay. PRz el
[HEAD DEPOSITS] *——-——

VS WL o 1 1.20 1.65 0.00 Dry |MN=41(9.810.12109)

ot
e

& B 4 1.60 2.00

o
i

e

s

0
e e D 2 200 245 | 000 Dry |N=23(44/3488 —&.&,
From 2.00mbgl loose. Band of gravelly clay s i l ]

between 2m and 2.30mbgl. o D & 210 230 g

gt
e

-
£y @ g "

=
T,
&

]

|

|

|
i é‘;-:’?%

W

fﬂ“ﬂh
KA

f
l
I
m
W
::
2

2.50 3.00 =]

: e o A 3.00 3.45 0.00 Dry |MN=28(16/510.7.7) L D,
From 3.00mbgl medium dense Gty SR 9

Stiff orangish brown gravelly CLAY. Gravel is —_—_— 330

subangular to subrounded fine to coarse flint. _—_—__ O & AN AW
[HEAD DEPOSITS] 20 E

T3.80

Medium dense orangish brown clayey GRAVEL. [+
Gravel is subangular to subrounded fine to By

‘Borehole continued..”

355 00 Ery— =202 33 558

()
L& ]
¥
]
[

Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level (m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m})
102 2.00 100%
87 3.00 100%
65 4.00 100%

Dates: Start:  28/10/2015 End: 28/10/2015 |Remarks:

Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 1.20mbgl 2. Exploratory hole terminated
after reaching completion depth. 3. Exploratory hole backfilled with arisings upon
Drilled By: Andrew Elshof completion.

Logged By: G. Day

‘C“,E"ke‘j B Lewin
By:




Sheet 2 of 2|

SN TEC RGBS Window Sample Record WS5
Maple Road, Kings Lynn - :
r Norfolk. PE34 3AF Project: Chidden Farms, Havant
01553) 817657
( ) Project ID: GTS-15-719
Ground Level:
Client: Bidwells LLP Engineer: N/a Coordinates: 473242.68
107740.61
O.D. Sample Test SPT/cPT. | FemErks and Test Installations
D e Depth Results
escription Legend (m) Level et D | cocng  Water s
{I'T'I} Type et Tc-pFEm] Ei-i]s;z !I:Ira:-p-tl'gl.i Depth SR {ppm)
coarse flint. (Exhibits cohesion). PEE T NS
[HEAD DEPOSITS] o Sadidi ‘vﬁ%%’“‘*f{,
AT 2 ff‘xﬁ'
e b r.'-"-l-ﬁ“j
__-: - '__ _Vf%\é;“%q
sy S
Borehole completed at 4. 450m _4-45 i
Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level (m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m})
102 2.00 100%
87 3.00 100%
65 4.00 100%
Dates: Start:  28/10/2015 End: 28/10/2015 |Remarks:
Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 1.20mbgl 2. Exploratory hole terminated
after reaching completion depth. 3. Exploratory hole backfilled with arisings upon
Drilled By: Andrew Elshof completion.
Logged By: G. Day
[ERo e P. Lewin

]




GROUND TECHNOLOGY
Maple Road, Kings Lynn

Window Sample Record

WS6

Sheet 1 of 2

‘C“,E"ke‘j P. Lewin
By:

Project: Chidden Farms, Havant
Norfolk, PE34 3AF J ’
01553) 817657 ;
( ) Project ID: GTS-15-719
Ground Level:
Client: Bidwells LLP Engineer: N/a Coordinates: 473086.08
107734.24
Dosth O.D. Sample Test SPT/CPT Rema;: EE?: Tost Installations
Description Legend| =P\l Level . ¥
{IT]] Tvoe Ref D2PtH Baze Casing Water SPTIHVIEE PID
[I'T'I} ¥p Top(m) Depth  Depth : {ppm)
TOPSOIL: dark brownish black sandy gravelly ;;f:‘f*« $
: . R
SILT, with some roots and rootlets. Gravel is ﬁg\'}@
angular to subrounded fine to medium flint. PEININ 0 o
Dark greyish brown mottled orangish brown very | = B 1 030 080
clayey slightly gravelly fine to medium SAND. R S
Gravel is angular to subangular fine to medium st
flint. Medium gravel size pockets of clay. T ~—_
[HEAD DEPOSITS] ____'F_L_ = B am
From 0.70mbagl very clayey. N ' |
__ From 0.80mbgl bed of gravel. _._T_:__
Firm orangish brown mottled grey silty gravelly J-_:_E "
CLAY. Gravel is angular to subangular fine to P
medium flint T by o 2 120 165 | 000 Dry [N=11 (5,3/2.2.3.4)
' [T
n [HEAD DEPOSITS] B i
From 1.30m to 1.50mbgl bed of fine to medium *?:.f;f"‘
sub-angular to angular flint gravel. E_:_:__ = ceE e N
e Sl
: ; ?:— iy “‘«-:,x
E et >
s by RN
e D 4 200 245 | 0.00 Dry  [N=16 (1.1/54.4,3) —$.{.}, " h,%
S ey
sl 1239
P SV
Badesi Nl AR
:':-__‘ ._'.-'5:_ = ,H}":‘-S}Q'\- ‘::'_k’
gt | PRy
F R Do
Pt L H,-_';P*
Eo ]
Firm dark orangish brown silty gravelly CLAY,  |¢= ] =" Y
with some semi decayed root channels (2mm ; et _“’fi-*’f:f{f%fé,,
wide). Gravel is angular to subangular fine to e e i s f“ﬂ?ﬁ
coarse flint. S S SR
L. [HEAD DEPOSITS] _‘”_ﬁ 3 00 oD 5 300 345 | 000 Dry  |N=15(1.1/3.4.4.4) —*’f:f{?{%@ﬂ
Stiff dark brown silty CLAY. With rare fine flint = bk SN
gravel and black organic specks. E—?—z:__
[HEAD DEPOSITS] Foamten
plr
E_%_E— D B 3.50 3.60
=y
i
L]
".&.*_i_:
> > : Bb—r ot a5 {0t Dy — =23 23585
Borehole continued..
Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level {m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m)
117 2.00 100% 27-10-2015 4.80 4.80 0.00 20
102 3.00 100%
75 4.00 100%
65 5.00 100%
55 6.00 100%
Dates: Start:  27/10/2015 End: 27/10/2015 |Remarks:
Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 0.80mbgl due to difficulty excavating with
hand tools 2. Exploratory hole terminated after reaching completion depth. 3.
Drilled By: Andrew Elshof Exploratory hole backfilled with arisings upon completion.
Logged By: G. Day




Sheet 2 of 2|

SN TEC RGBS Window Sample Record WS6
Maple Road, Kings Lynn ; :
: Project: Chidden Farms, Havant
Norfolk, PE34 3AF : ’
01553) 817657 ;
( ) Project ID: GTS-15-719
Ground Level:
Client: Bidwells LLP Engineer: N/a Coordinates: 473086.08
107734.24
Dosth O.D. Sample Test SPT/CPT Rema;;ss EF?: Tost Installations
Description Legend {nﬁ' Level _— ¥
) Type Raf D8N, oo, | GBSND  Wiater SPTHV/PP PG
[I'T'I} ypa Top(m) " - Depth  Depth {ppm)
S =
s From 4.10mbgl becoming sandier. ?_i_{
s Sl
Medium dense dark yellowish brown very silty [~ ] - R e
fine to medium SAND. Lo
[HEAD DEPOSITS] "-?‘?:;;,-'-';f{f-t;{:::;_
VX g
R
gy
S 3:' #a-"" Es
gt el
S ::f' "5 Sk
che e D 8 545 | 480 48 |N=30(287779
Bonatal
- 31",-*’_
B ik
e S
oo B
L
W Ty R — D 10 645 | 0.00 48 |[N=12(11/2334)
e g
sace Ml
el O
T R ﬁ_
ook
Borehole completed at 6.450m _E"""E' i
Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level (m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m)
117 2.00 100% 27-10-2015 4.80 4.80 0.00 20
102 3.00 100%
F i) 4.00 100%
65 5.00 100%
55 6.00 100%
Dates: Start:  27/10/2015 End: 27/10/2015 |Remarks:
Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 0.80mbgl due to difficulty excavating with
hand tools 2. Exploratory hole terminated after reaching completion depth. 3.
Drilled By: Andrew Elshof Exploratory hole backfilled with arisings upon completion.
Logged By: G. Day
‘C“,E"ke‘j P. Lewin
By:




. Sheet 1 of 2|
SN TEC RGBS Window Sample Record WS7
Maple Road, Kings Lynn ; :
: Project: Chidden Farms, Havant
Norfolk, PE34 3AF : ’
01553) 817657 ;
( ) Project ID: GTS-15-719
Ground Level:
Client: Bidwells LLP Engineer: N/a Coordinates: 473218.25
107679.54
Dosth O.D. Sample Test SPT/CPT RemaF;ks E;;d Tost Installations
Description Legend| F.'| Level R
(m) Dapth DA | ~ocing Water PID
ype Ra ase .
[I'T'I} T Feat T::-pFEm] Eilm] iI:Ira:-p-trEi Depth SR {ppm)
TOPSOIL: dark brownish black sandy gravelly
SILT, with some roots and rootlets. Gravel is
angular to subrounded fine to medium flint.
Firm dark orangish brown silty sandy CLAY.
[HEAD DEPOSITS]
_~.-""f_.-':- .::'_.E__:-' :“:h'.-"-{;
AR
From 0.80mbagl gravelly clay. %H%‘%
g SN e
f"'f_.-':-' .:E_!-' :“:';-E:;_'
s
ey
= _&f:-' ﬁ!-' E,f_.—
From 1.20mbagl firm silty clay. g 4 120 165 | 0.00 Dry [N=10(1.1/3.2,2,3) ¢ Mg §1
D 2 i.60 1.70 _Eﬁfﬁ%
e
TR A
_':".-:?"-'-}-":- -@\ i
Erom Eﬂﬂmbgl Stiff 0 3 2.00 2.45 0.00 Dry |N=15(2.1/3,34.5) —_T{d’g‘aﬁ/ﬁ\%
o
B\ _:f**;é;_’
_‘Fﬁ S
—§ ; f’fff"%}
From 2.50mbg| very stiff with rare fine gravel of g%ﬁq %gq
1 flint / possible shell fragments. ke faf:-’“*\
I T
KRN
_}? % f’”‘%
D 4 .00 3.45 0.00 Dry  [MN=33(1.3/3,7,11.12) —j’ .;:Q 5&4‘
. S —d-3.40 B 6 340 400
Dense orangish brown very clayey sandy fineto |7 ..°+
coarse GRAVEL. Gravel is angular to subangular |- =1
fine to coarse flint. (Exhibits cohesion) ety
[HEAD DEPOSITS] f ~'+-— T
Barahols cariniad E—=5 500 355 00 Ery— =374 80T 5
Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level {m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m)
102 2.00 100% 28-10-2015 6.00 6.00 0.00 20
87 3.00 100%
76 4.00 100%
65 5.00 100%
55 6.00 100%
Dates: Start: 27/10/2015 End: 28/10/2015 |Remarks:
Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 1.20mbgl 2. Exploratory hole terminated
after reaching completion depth. 3. Exploratory hole backfilled with arisings upon
Drilled By: Andrew Elshof completion.
Logged By: G. Day
‘C“,E"ke‘j P. Lewin
By:




GROUND TECHNOLOGY
Maple Road, Kings Lynn
Norfolk, PE34 3AF
(01553) 817657

Window Sample Record

WS7

Sheet 2 of 2|

Project:

Project ID:

Chidden Farms, Havant

GTS-15-719

Client:

Bidwells LLP

Engineer:

N/a

Ground Level:
Coordinates:

473218.25
107679.54

Description

Depth

L. d
egend|~ )

0.D.
Level

(m)

SPT/CPT

Watar
Dapth

Sample Test

Dapth
Base
(rmj

Dapth
Top (m)

Casing

Type Ref Depth

SPT/HVIPP

Remarks and Test
Results

PID
(ppm)

Installations

Dense orangish brown slightly clayey sandy fine
to coarse GRAVEL. Gravel is angular to
subangular fine to coarse flint.
[HEAD DEPOSITS]

Medium dense orangish brown very clayey
sandy fine to coarse GRAVEL.
[HEAD DEPOSITS]

B 7 4.60 5.00

D 8 5.00 5.45 0.00 Dry

b B 6.00 6.45 0.00 Dry

N=22 (6.6/6,6,5,5)

MN=16 (3.6/5.3.4.4)

Drilled By:
Logged By:

‘C“,E"ke‘j P. Lewin
By:

Andrew Elshof
G. Day

completion.

o ]
Borehole completed at 6.450m _E"""E' i
Drive Records Water Level Observations
Diameter To (m) Sample Recovery Date Water Strike (m) | Standing Level (m) |Depth Casing (m}| Standing Time (mins) | Depth Sealed (m)

102 2.00 100% 28-10-2015 6.00 6.00 0.00 20

87 3.00 100%

76 4.00 100%

65 5.00 100%

o 6.00 100%
Dates: Start:  27/10/2015 End: 28/10/2015 |Remarks:
Plant: Dando Terrier 1. Inspection pit hand dug from ground level to 1.20mbgl 2. Exploratory hole terminated

after reaching completion depth. 3. Exploratory hole backfilled with arisings upon




GTS-15-719

Chidden Farms
Bartons Road
Havant,

Hampshire
PO9 5NA

Appendix D
Geotechnical Laboratory Test
Results

r Ground Technology Services




g GSTL

UKAS _ . .
TESTING GEO Site & Testing Services Lid
2788

Contract Number: 29020

Client's Reference: GTS-15-719 PO GTS 4162 Report Date: 01-12-2015

Client Ground Technology Services
Maple Road
Kings Lynn
Norfolk
PE34 3AF

Contract Title: Chidden Famms
For the attention of. Mail

Date Received: 12-11-2015
Date Commenced: 412-11-2015

Date Completed: 01-12-2015

Test Descrption Ity

Moisture Content B
1377 1980 Part 30 3.2 - TLIKAS

4 Point Liquid & Plastic Limit (LL/PL) 6
1B TR0 Pan 254 3 8605 T LEAS

PSD Wet Sieve method 3
TRF7 1980 Bar 2292 - " LIKAS

Disposal of Samples on Project 1

Motes: Observations and Interpretations are outside the UKAS Accreditation
* - denotes test included in laboratory scope of accreditation
# - denotes test carried out by approved contractor
@ - denotes non accredited tests

This certificate is issued in accordance with the accreditation requirements of the United Kingdom Accreditation Service. The results reported herein
relate only to the matenal suppliedto the laboratory. This cerificate shall not be reproduced in full, without the pnorwritten approval of the laboratory.

Approved Signatories:
Alex Whynn (Associate Director) - Benjamin Sharp (Contracts Manager) - Emma Sham (Office Manager)
Faul Evans (QualitywTechnical Manager) - Vaughan Edwards (Managing Director)

EO Site & Testing Services Lid
Unit 4, Heol Aur, Dafen Ind Estate, Dafen, Llanelll, Carmarthenshire S5A14 8GN
Tel: 01554 784040 Fax: 01554 784047  info@geo uk.com  geo uk.com



Client ref: GTS-15-719
Location: Chidden Farms
Contract Number: 29020-121115

Hole |[Sample

Number |Number| Type Depth (m) Description of Sample*
WS3 5 D [1.80 - 2.00 [Orangy brown gravelly fine to coarse silty CLAY.
WS4 4 D 1.70 - 1.80 |Orangy brown silty CLAY.

WS4 7 D | 2.80 - 3.00 (Orangy brown silty CLAY.
WS5 6 D 2.10 - 2.30 |Orangy brown gravelly fine to coarse silty CLAY.
WS5 8 D [3.60 - 3.70 [Orangy brown gravelly fine to coarse silty CLAY.
WS7 2 D 1.60 - 1.70 |Orangy brown silty CLAY.

Note: Results on this table are in summary format and may not meet the reqguirements of the refevant
standards, additional information is held by the laboratory

For and behalf of GEO Site & Testing Services Ltd

Authorised By:
Emma Williams (Office Manager)

Date: 112.18




Test Report:  Method of the Determination of the plastic limit and plasticity index
BS 1377 : Part 2 : 1990 Method 5

Client ref: GTS-15-719

Location: Chidden Farms

Contract Number: 29020-121115

Hole/ Moisture Liquid Plastic Plasticity %
Sample |Sample Depth Content Limit Limit Index Passing Remarks
Number | Type m % % % % 425mm
Cl.3.2 |ClL4.3/4.4 Cl. 5. Cl. 6.
WS3/5 D 1.80 - 2.00 15 50 19 31 68 CI/H Inter/High Plasticity
WS4/4 D 1.70 - 1.80 27 67 23 4 100 CH High Plasticity
Ws4/7 D 2.80 - 3.00 28 69 25 hed 100 CH High Plasticity
WS5/6 D 2.10 - 2.30 19 53 24 29 64 CH High Plasticity
WS5/8 D 3.60 - 3.70 30 64 22 42 64 CH High Plasticity
WS7/2 D 1.60 - 1.70 23 41 20 21 100 CI Intermediate Plasticity
Symbols: NP : Non Plastic  # : Liquid Limit and Plastic Limit Wet Sieved
PLASTICITY CHART FOR CASAGRANDE CLASSIFICATION.
BS 5930:1999+A2:2010
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GSTL

GEQ SITE & TESTING SERVICES LTD

For and behalf of GEO Site & Testing Services Ltd

Authorised By:
Emma Sharp (Office Manager)

Date: 11215

UKAS

TEST M

GEO/O05



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.

Wet Sieve, Clause 9.2

Client ref: GTS-15-719 Sample Number: 4
Contract Number: 29020-121115 Depth from (m): 1.00
Hole Number: WS3 Depth to (m): 1.70
Sample Type: B
Location: Chidden Farms
Description: Brown sandy silty clayey fine to coarse GRAVEL.
Fine | Medium |Coarse| Fine | Medium | Coarse| Fine |Medium | Coarse
LAY SILT SAND GRAVEL COBBLES
BS Test g
Sieve Passing g 8 5 2 S g S = - o S
s 100 = S = S S S ™ " i 0 £
100
90 100
75 100 g0
63 100
50 100 80
379 95
28 82
70
20 73
14 60 . / 60
10 51 ] /
6.3 a | &
50
5.0 40 2
3.35 35 | £
200 | 31 | 8 *
1.18 28 B
0.60 26 =" 30
0.425 25 -
0.300 25 =
0.212 25
0.150 24 10
0.063 24
0
, 0.001 0.01 0.1 1 10 100 1000
Particle % Particle Size (mm).
Diameter | Passing
0.02 # Silt and Clay Sand Gravel Cobbles Soil Fraction
0.006 4 24 7 69 0 Total Percentage
0.002 #
Remarks:

#- not determined
For and behalf of GEO Site & Testing Services Ltd

Authorised By: =
’ ‘ Emma Sharp (Office Manager) ' :
Date: 14215 UKAS

TESTING
GEO SITE & TESTING SERVICES LTD

GEQVT04



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.

Wet Sieve, Clause 9.2

Client ref: GTS-15-719 Sample Number: 6
Contract Number: 29020-121115 Depth from (m): 1.00
Hole Number: WS4 Depth to (m): 1.50
Sample Type: B
Location: Chidden Farms
Description: Brown sandy silty clayey fine to coarse GRAVEL.
Fine | Medium |Coarse| Fine | Medium | Coarse| Fine |Medium| Coarse
CLAY SILT SAND GRAVEL COBBLES
BS Test %
Sieve | Passing g8 8 3 8 S g S o 5 - =
125 100 = - LA = = = LI h 100
90 | 100 Pd
75 | 100 / g
63 100
50 | 100 / -
37.5 97
28 89
70
20 71
14 61 ;
10 s0 | 2 / o
63 | 40 | &
50
5.0 35 2
3.35 29 | £
2 40
2.00 24 £
1.18 21 -
0.60 18 3
0.425 17
0300 | 17 i =
0.212 16 i
0.150 16 10
0.063 15
0
, 0.001 0.01 0.1 1 10 100 1000
Particle % Particle Size (mm).
Diameter | Passing
0.02 # Silt and Clay Sand Gravel Cobbles Soil Fraction
0.006 4 15 9 76 0 Total Percentage
0.002 #
Remarks:

#- not determined

For and behalf of GEO Site & Testing Services Ltd

Authorised By: =
’ ‘ Emma Sharp (Office Manager) ' :
Date: 14215 UKAS

TESTING
GEO SITE & TESTING SERVICES LTD

GEQVT04



Test Report: Particle Size Distribution Test
BS 1377 Part 2:1990.

Wet Sieve, Clause 9.2

Client ref: GTS-15-719 Sample Number: 4

Contract Number: 29020-121115 Depth from (m): 1.60

Hole Number: WS5 Depth to (m): 2.00
Sample Type: B

Location: Chidden Farms

Description: Brown sandy silty clayey fine to coarse GRAVEL.

Fine | Medium |Coarse| Fine | Medium | Coarse| Fine |Medium| Coarse
CLAY SILT SAND GRAVEL COBBLES
BS Test %
Sieve Passing g 8 5 2 S g = = - o S
125 | 100 s S S 3 s & = " ® R
100
90 100 /
75 100 -
63 100 /
50 | 100 -
37.5 100
28 90
70
20 76 /
14 64 _ F j &
10 5 | & I
63 | 43 | &
50
5.0 41 | g
3.35 37 2
200 | 33 | 8 *
1.18 30 o
0.60 | 28 pn 30
0425 | 27 =TT
0.300 26 20
0.212 24
0.150 24 10
0.063 21
0
. 0.001 0.01 0.1 1 10 100 1000
Particle % Particle Size (mm).
Diameter | Passing
0.02 # Silt and Clay Sand Gravel Cobbles Soil Fraction
0.006 4 21 12 67 0 Total Percentage
0.002 #
Remarks:

#- not determined
For and behalf of GEO Site & Testing Services Ltd

Authorised By: =
’ ‘ Emma Sharp (Office Manager) ' :
Date: 14215 UKAS

TESTING
GEO SITE & TESTING SERVICES LTD

GEQVT04
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The right chemistry to deliver results

-
. 1 Chemtest Ltd.
: 1 Depot Road

LKAS Newmarket
G | CB8 0AL
2183 Tel: 01638 606070

Email: info@chemtest.co.uk

Final Report

Report No.: 15-26236-1
Initial Date of Issue: 13-Nov-2015
Client Ground Technology Services
Client Address: Maple Road

King's Lynn

Norfolk

PE34 3AF
Contact(s): Paul Lewin
Project GTS-15-719 Chidden Farms
Quotation No.: Date Received: 09-Nov-2015
Order No.: GTS 4161 Date Instructed: 09-Nov-2015
No. of Samples: 3 Target Date: 13-Nov-2015
Turnaround (Wkdays): 5 Results Due: 13-Nov-2015
Date Approved: 13-Nov-2015
Approved By:

Details: Keith Jones, Technical Manager

Page 1 of 3



im Chemtest

The right chemistry to deliver results

Project: GTS-15-719 Chidden Farms

Results - Soil

Client: Ground Technology Services Chemtest Job No.:| 15-26236 | 15-26256 | 19-26236
Quotation Mo Chemtest Sample ID.:] 216407 216408 216404
Order Mo.: GTS 4161 Client Sample Ret . YWE3 YW54 VST
Client sample D (11 [ 1
Sample Type: L S]] SO0
Top Depth (m); 12 T2 g
EBottom Depth (m); =65 TB5 1.65
Date Sampled:
Determinand Accred. | SOP | Units | LOD
M oisture [ 2030 Yo 0.020 13 12 16
Stones [ 2030 Yo 00201 =0.020 = 0,020 < 0,020
pH ] 2010 [/ A 11.8 8.5 78
Magnesium (YWater Soluble) [ 2120 )/l 001071 <0010 < 0.010 < 0010
sUlphate (221 VWater Soluble) as S04 | 21201 g/ 0.010 0.0710 0.032 < 0010

Page 2 of 3




CGA

Consulting €Engineers Lid

‘optimising development potential

Charles & Associates Consulting Engineers Ltd

THE BRITISH
BUREAU. ¢ Offices 8 & 9 Aldershot Enterprise Centre, Mandora House Louise Margaret Road, Aldershot GU || 2PW
|500;ﬁ Tel: 01252 939000 E-mail: enquiries@c-a.uk.com

Web: www.c-a.uk.com

Transport Infrastructure Drainage Highways



