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Horndean Road, Emsworth

Drainage Strategy Report

1.0 INTRODUCTION

1.1 The development site has the benefit of an outline planning consent reference
APP/14/00547, dated 29t April 2015, granted by Havant Borough Council.

12 A Flood Risk Assessment (FRA) reference 13-016 dated April 2014, prepared by
C&A Consulting Engineers Ltd., was submitted and subscquently approved as
part of the outline planning consent.

1.3 The development proposals involve the construction of a flood storage area,
diversion of a designaled main river and flood mitigation works. The flood
mitigation works are required (o replace lost Flood Zone 3.

1.4 Further to the FRA an [nvironmental Permit reference EPRIGB3598]L-L01,
cdated 3 May 2016, was granted by the Environment Agency, consenting the
works associated with constructing the Wetland Area and diverting a
designaled Main River (West Brook).

1.5 This report and associated drawings and calculalions detail how the drainage
for the development will be delivered.
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Horndean Road, Emsworth

Drainage Strategy Report

2.0

2l

22

i

2.4

SURFACE WATER DRAINAGE

The surface water drainage strategy for the development has been based on lhe
requirements of SUDS techniques with the discharge rate restricted to Lhe

Greenfield runoll rale, all as outlined in the approved FRA.

The approved greenficld runoff rate quoted in the FRA is 17.4 1/s.

The drainage strategy utilises tanked porous paving roads draining the adjacent
buildings, roads and hard standings. The roads then discharge via flow control
devices into the Wetland Area at 3 separate locations at the greenfield runoff

rate In aggregate.

The drainage strategy is indicated on drawing numbers ES1711-500-05-01 to 03

and is as follows;

Northern Area of Site

e Road 4A drains into Road 4 via a flow control manhole at a rate of 5 1/s.

e Road 4 drains into Road 1A via a flow control manhole at a rate of 51/,

¢ Roads 2, 4D and 4E drain into Road 1A via flow control manholes at a
rate of 51/s.

¢ Road 1A drains into the wetland area via a flow control manhole at a rate

of 11.11/s.

ES1711/FRA-B 0
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2.5

2.6

2.7

e Road 1A overflows into a dry pond adjacent to plots 44 to 47 in extreme

evenls.

¢ Road 1C drains into Road 1B via a flow conltrol manhole at a ratc of 51/s.

¢ Road 1B flows into the wetland area via a flow control manhole at a rate

of 3.3 1/s.

¢ Road 1D flows into the wetland area via a flow control manhole at a rate

of 31/s.

There is an existing 600 diameter Southern Water surface water sewer crossing
the site which discharges into the existing main river. The sewer will remain

unaltered as a result of the proposals.

There is an existing pond feature on the sile inlo which an existing highway
drain from Horndean Road discharges la. The pand then in turn discharges into
the West Brook via a 300 diameter pipe. Il is proposed to relay the 300 diameter

pipe and connect into West Brook.

Exceedance events and local network failures have been considered and flood
(low routes designed into the development proposals. These have been

indicated on the drainage strategy drawings ES1711-500-05-01 to 03,

[151711/TRA-B 6
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Horndean Road, Emswaorth

Drainage Strategy Report

3.0 Foul Drainage

3.1 There is an existing Southern Water foul sewer crossing the sile will remain
unaltered as a result of proposals.

2 [t is proposed to connect the northern part of the development to this sewer via
gravity.

2.9 Due to level issucs it is not possible to drain the southern part of the
development via gravity. It is proposed therefore lo install a pump station and
pump up to the existing sewer.

ES1711/FRA-B 7
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4.1

4.2

4.3

Flood Mitigation Measures

The approved FRA indicates that part of the development is to be constructed on
Flood Zone 2 and 3. In order to mitigate for this the area of the site affected will
be raised to a minimum level of 9.75m and compensatory flood plain provided

opposilte Lhe site adjacent to the Wetland Area.

It has been determined from the EA information contained within the FRA that
the maximum flood level based on depth is 9.25m. This equates to a flood
volume of 5,765m3. 'This volume has been provided in the flood mitigation area
adjacent the Wetland Area. The above is indicated on drawing numbers ES1711-

07 to 09.

Following consultation with the EA an allowance for climate change has been

incorporated based on a value of 105%.
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Appendix A

Road 1A - Drainage Calculations
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Escher Silverman

'Lonz Barn Studios Horndean Road

Stanbridge Lane Emsworki
Romsey S051 OHR Road 1A Porous Paving
Date March 2017 Designed ny KAM
File Recad 1A Cascades.... |Checked by |
Micro Drainage Source Control 2013.1.1
Cascade Summary of Results for Road 1lA.srcx
Upstream Outflow To COverflow To
Structures
Road 4E.srcx (Hong) (Hone)
Road 4D.srcx
HAoad 2.&8T0x
Hoad 4.s1rexX
Road 4A.s5rcX
Hall Drain Time : 184 minutes,
Storm Max Max Max Hax Max Max Max Status
Eventb Level Depth Infiltration Control COverflow ¥ Cutflow Volums
(m) (m) (1/2) (1/s) (1/2) (1/s) (m?)
15 min Summer 9.415 1.1%85 0.0 O | 0.0 1.1 156G:5 o R
30 min Summer 9.647 1.427 0.C t B R | 14.8 25.2 188.0 Floeod Risk
60 min Summer 9.790 1.570 0.C 11.X 38.0 48.1 207.4 Tlood Risk
120 min B8ummer 9.85%3 1,633 0.C 114 £7.49 a9 219.5 FLOOD
180 min Summer 9.857 1.637 0.0 11.:% 48.3 So.od 28307 FLOCD
240 min Summer 9.857 1.637 0.0 2 [ 9 | 48.3 59.4 223.0 FLOCD
360 min Summer 9.852 1.632 0.0 11.1 £7.6 28.7 218.0 FLOCD
480 min Huvmmer 9.836 1.616 0.0 111 £5.3 56.4 213.5 TFlocd Risk
0D min Summer 9.808 1.589 0.0 1 1.1 " 52.3 210.0 Flood Risk
720 min Summer 9.782 1.569 0.0 5 I B | 37.7 48.8 207.2 Flocd Risk
960 min Suwuacr 9.758 1.536 0.0 5 e A F1.3 1Z2.4 202.8 Flood Risk
1440 win Swuner 9,699 1.479 0.0 11,1 23.2 34.3 185.0 Flood Risk
2260 min Swuner 9,852 1,432 0.0 kil 15.5 6.6 1B88.7 Flood Risk
2880 min Summer Y.622 1,402 0.0 p il e | 10.6 21.7 184.6 Flood Risk
4320 min Summer 9.529 1,309 0.0 31,1 G.,7 1.8 171.9 0 K
5760 min Surmer &.,9%67 0,747 0.0 11:1 0.0 1ld 95.7 0 K
7200 min Surmer €.602 0,382 0. 11T v.0 } 8 (B 46,3 D K
Storm Rain Floodsed Discharge Overflow Time-Feak
Event (mm/hr) Volume Volume vaolume (mins)
{m?) (m*} {m=)
15 min Surmer 118§.408 0.0 258.6 0.0 g
30 min Summer 79.579 0.0 5%.3 43.4 4
60 min Summer 51.031 0.0 153.5 103.0 60
120 min Swoaner 31.581 3.5 563 .7 174.0 a8
180 min Swumer 23,488 T 629.9 210.4 122
240 min Summer 18.BY%7/ 6.6 6ib.3 i 154
360 min Summer 13,202 2 T47.0 2ob.5 216
480 min Summer 11.169 0.0 800.5 Z63.6 278
600 min Summer G.417 0.0 Ha3. 8 261.4 338
720 min Summer g.187 0.0 BE0.4 294 .7 402
960 min Surmmer ©.958 0.0 040.2 238 .7 26
1440 min Summer 4.789 0.0 1028, 1 208.9 74
2160 min Summer 3.488 0.0 1123.0 162.6 1158
2880 min Sunmer 2.783 0.0 1192.5 108.1 1560
4320 min Sunmer 2.020 0.0 1294.1 3.1 2476
5760 win Summer 1,607 0.0 1368.2 0.0 3176
7200 win Summer 1.3486 0.0 1427.2 0.0 3824
©1982-2013 Micro Drainage Ltd




Escher Silverman

Lone Barn

Fage

2

Stanbridge Lane
Romscy 3051 0HE

Dale Ewhn:-mcwﬂ
File Road 1A Cascade....

Studios

Emsworth

Horndean Road

'Road 1A Porous Paving

Designed Uﬂ KAN
Checked by

MYicro Drainage

8640
10080
15
30
B0
120
180
240
380
480
600
720
960
1440
2160
2880
1320
5760
7200
8640
10080

Source Control 2013.1.1

Cascade Summary ¢l Results fFor Road lA.srcx

Storm Max Max Max Max Max Max Max
Event Lavel Depth Infiltration Conkrol COverflow I Outflow Volume

(m} (m) (1/s) (1/s) (1/s) (1/s) (m?)
min Summer 8.430 0.210 .4 ;i 0.0 1i.1 22.8
nin Summsr 8.402 0.187 C.0 10.1 0.0 19.1 9.1
nin Winter 9.552 1,337 0.0 113 1.9 13,8 1750
min Winter 9.747 1.527 0.0 § 5 e § 29 3 40.4 201.5
min Winter 9.857 1.637 0.0 i 28 48 .3 59.4 223.8
min Winter 9.872 1.652 0.0 11:1 20.4 pl.5 2Z240.4
min Winter 9,873 1.653 g.0 153 s 20.4 el.5 240.7
min Winter 9,887 1.647 0.0 11.1 49.7 0.8 235.0
min Winter 9.855% 1.635 2.0 1.l 48.1 59.2 221.5
min Winter 9.832 1.612 0.0 0 s | 44 .7 55.8 213.0
min Winter 2.797 1.577 0.0 1%.3 39.2 50.3 208.4
min Winter 9.771 1.E551 0.0 137 9 34.5 45.6 204.8
min Winter 92.%38 1.518 0.0 { B P 38.3 200.3
min Winter 9.67¢ 1.456 0.0 | i e 18.9 3.0 191.9
min @inter 9.631 1.411 0.0 | F o | 12.3 23.4 185.7
min Winter 9.602 1.387 0.0 Yo Eak 7.0 18,1 181.8
min Winter 9.067 0.847 0.0 6 e 0.0 11.1 108.6
min Winter §.43° 0.21°% 0.0 ] 0.0 3 B [ | 24 .2
min Winter 8£.392 0.172 0.0 H 0.0 9.5 177
min Winter £.369 0.149 0.0 1.8 0.0 2.3 14.6
mian Winter 8.352 0.132 0.0 1.3 & e 12.3

Storm Rain Flooded Discharge Overflow Time-FPeak

Evant (mm/hr) Volume  Volume Volume {mins)
(m?) (m¥) (m?)

2640 min Swimer 1.165 0.0 1477.9 0.0 441¢

10080 min Summer 1.832 0.0 I521.6 0.0 5136

15 min Winter 11§&.4038 0.C 290.9 5.5 81

30 min Winter 79,573 0.C 394.8 72.6 40

60 min Winter 51.031 7.4 509.3 145.9 58

120 min Winter 31.581 . 632.7 221.9 94

160 min Winter 23.488 £ 706.9 264.7 130

240 min Winter 18.897 7.4 158.9 L7 | 162

360 min Winter 13,207 5.3 338.1 325.4 2272

480 min Winter 11.169 0.0 398, 2 338.06 278

B00 min Winter a.417 0.0 946, 340, 4 340

120 min Winlter B.187 0.0 Qgi .7 335.8 400

360 min Winker b.5h8 0.0 1054.9 5 B o 526

1440 min Wintcr d.789 0.0 1154.6 2713 .B 174

2160 min Winler 3,489 0.0 12e0.2 190.1 1156

2880 min Winlker 2.783 0.0 1338.5 L 1612

4320 min Winter 2,020 0.0 1453.0 0.0 2572

5760 min Winter 1.8607 0.0 1536. 9 0.0 3056

7200 min Winkter 1.346 0.0 1603.7 0.0 3680

€040 min Winter 1.165 0.0 l1661.3 0.0 4416

10080 min Winter 1,032 0.0 £711.90 0.0 5136

SEta

Flcod
Flcod

Flaood
K1 aod
Flaod
Flood
Flood
Flood
Flocd

tus

0 K

O K
Risk
Risk
FLCOD
FLCOD
FLOOD
FLOOD
FT.OOD
Risk
Kisk
Kisk
Risk
Risk
Risk
Riszsk

0 E

@ O 00
R R A
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Escher Silverman Page 3
L.one Darn Studios Hoarndean Road

Stanbridge Lane Emsworth

Romsey S051 OHE Road 1A Porous Paving

Date March 2017 Desiagned by KAM

File Road 1A Cascade.... |Checked by

Micro Drainage Source Conlrol 2013.1.1

Cascade Rainfall Details for Road 1A, srcx

Rainfall Model FSR Winter Storms

Return Pericd (years) 100 Cv  (Summer)
Regicn England and Wales Cv (Winter)

M5-£0 (mm) 19,400 Shortest Storm (mins=)

Ratin R 0.350 Longest Storm (mins)

Summsr Storms Yos Climate Change %

Time Area Diagram

Total Area tha) 0.631

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: TO: {(ha) | From: To: tha) | From: To: (ha)
0 5 0.000 5 10 0,315 10 15 0.316

Yes
. ThY
0.840

15
LO0BO
+30

©1982-2013 Micre Drainage LLd




Escher Silwvorman

Lone Barn Studios Horndean Road

Stanbridge Lane Emsworth

Romsey SO51 OHE RHoad 14 Porcus Paving

umm¢ﬂ:ma by KAM
Checked by

Date March 2017
File Road 1A Cascads. ...

Micro Drainage sourc¢e Contrel 2013.16]

Cascade Model Details for Road 1A.srcx

torage is Online Cover Level {m) 9.85%0

Porous Car Park structure

Infiltration Coelficient Base (m/hr) 0.00000
Membrane Percolation (mm/hr) 1000

Width (m) TR
Length (m) 82.2

ilax Percolation (1/s) 125.6 Slope (1:;X) 1000.0
Safety Factor 5.0 Mepression Sbkorage {mm) >
Foraosity Q.30 Evaporalion (mn/day) 3

Invert Level (m) g.220 Cap Volume Cepth (m) 0.000

Depth/Flow Relationship Outflow Control

Invert Level [m) 8.220

Depth (m) Flew (l1/s) Depth (m) Flow (1/s) |Depth (m) Flow (1/3) Depth (m) Flow (l/s)
0.200 11.1000 1. 800 11,1000 3.400 11.1000 5.000 11.1000
0.400 11.1000 2.000 11.1000 3.600 11.1000 5. 200 11.1004
a.600 11.1000 2.200 11,1000 3.800 11.1000 5.400 11.1000
0.300 11.1000 2.40{) 11.1000 4.000 11.1000 5.600 11.10040
1.000 11.1000 2. 600 11,1000 4,200 11.1000 5.800 11.1000
1.200 11.1000 Z.800 11,1000 4,400 11.1000 6.000 11.1000
1.400 11.1000 3. 000 11.1000 &,600 11.1000
1.600 11.1000 3.200 11.1000 &,800 11.1000

Pipe Querflow Control

Diameter {(m) 0,225 Enlry Loss Coefficient 0.500

Slape (1:X) 167.0 Cocflicvient of Contraction 0.600

Length (m) 7.200 Upstiream Invert Level (m) 92.500
Roughness k (mm) 0,800

©1982-2013 Micro Drainage Ltd




Escher

Lorne Barn

Silverman

Studios

Stanbridge T.ane
Romsey S051 OHE

Horndean Road
Emsworth
Road 4E Porous Paving

Date March

2017

File Road 1A Cascace. ...

chwc:mﬂ by KAM

Checked by

Micro Drainage

Somnrce Control ZO013,1.,

5
30
el
1240
180
240
360
480
B0
720
950
1440
2160
2880
4320
3780
1200
3640
10030

Cascade Summary of Resultls

1

for Road 4E.srcx

Upstream Qutfleow To Overflow To
Struatures
(None) Road 1A,srpex (Hone)
Hall Drain Time : 53 minutes.

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control E Cutflow Volume

{m) (m) {1/s) (1/s) (1/g) (m?*)
min Summer 10.284 0.284 0.0 5.0 5.0 17.9
min Summer 10.358 0.3%8 0.0 5.0 5.0 7T S
min Summer 10.405 0.405 0.0 5.0 5.0 26,4
min Summzr 10.416 0.416 0.0 5.0 5.0 2.2
nin Summecr 10.399 0,399 0.0 O 4 26.0
rmin Summer 10,372 0,372 .0 5.0 Bt 24.1
min Soumwer 10,319 0,319 0.0 5.0 5.4 20.4
min Summer 10.273 0,273 0.0 5.0 5.0 T v
min Summer 10.236 0,236 .0 5.0 5.0 14,35
min Summer 10.208 0.208 C.0 5.0 2.0 12.6
min Summer 10197 0.1 C.0 4.4 d.4 10.4
min Summer 10,140 0,140 0.0 3.5 3.5 7.8
win Swuner 10.108 0.108 C.0 20 2ad o e
min Summer 10.088 0.088 0.0 s 2 4.2
min Summer 10,066 0.0&6 0.0 19 | 2.6
min Summer 10.0%53 0,053 0.0 1.3 13 | B8
min Summer 10.045 0.045 0.0 ; S B 1 : B G,
min Summer 10.0392 0.039 0.0 1.0 1.0 0.¢
min Summer 10.035 0.035 0.0 0.9 0.9 0.7

Storm Raln Flocded Discharge Time-Peak

Event {mm/hr) Voluma Voluma (mins)
(m*) (m?*)

15 min Summer 118,408 0.0 2L 26

30 min Summpmer TR .570 0.0 25,5 38

60 min Summer 51.031 0.0 38.2 o8

120 min Summer 31.581 0.0 47.6 a2

180 min Summer 23.488 0.0 B3 E 126

240 min Summer 18.897 0.0 v g | 160

360 min Summer 13.902 .0 £3.1 224

480 min Summer 11.1G2 0.0 £7.6 286

600 min Summer 2.417 0.0 W 344

720 min Summer §.187 C.0 74.14 100

960 min Summer £.558 0.0 79.1 518

1440 min Sumrer 1.789 C.0 io.9 760

2160 min Summer 3.4B9 0.0 84 .8 1116

2880 min Summcr 2.783 0.0 100.86 1480

4320 min Sumrer 2.020 0.0 109.1 P

5T60 min Summer 1.607 0.0 1152 2936

200 min Sumrer 1.346 0.0 120.1 3672

8640 min Summer 1165 d.0 124.72 4408

10080 min Sumrer 1.032 0.0 127 .8 8112

Status
Flood Hisk
Flood Risk
Flood Risk
Flood Risk
Flood [Eisk
Flood Risk
Flood Risk
Floeod Risk
Flood Risk
Flood Risk

8
QD K
QK
O E
0 K
0 K
0 K
)y K
(r K
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Escher 51 lwverman

Lone Barn Studios
Stanbridge Lane
Romsey 50501 OIE

Date March 2017

Micro Drainage

File Road 1A Cascade. ...

Emsworth

Checked by

Horndean Road

Road 4E Porous Paving

Designed by KAM

Source Control 2013.1.1

Cascade Summary of Results for Recad 4E.srcx

Storm Max Max Max Max Max Max
Event Laval Depth Infiltration Contrel Z Outflow Volume

(m) (m) (1/s) (1/3) (1/s) (m?)
15 min Winter 10.320 0.320 0.0 5.0 R 20.5
30 min Winter 10.407 0.407 0.0 5.0 5.4 26.5
50 min Winter 10.463 0.4E3 0.0 5.0 b 305
120 min Winter 10.468 0.4b6% 0.0 5.0 5l 30.8
180 min Winter 10.436 0.436 0.0 5.0 5.0 28.6
240 min Winter 10.394 0,394 0.0 H.0 5.0 25.6
360 min Winter 10.311 0.311 3.0 5.0 5.0 19.8
480 min Winter 10.244 0.244 g.0 5.0 5«0 i o |
600 min Winter 10.200 C.200 9.0 5.0 5.0 128
720 min Winter 10.179 0.17%2 0.0 4.5 4.5 10,5
950 min Winter 10.148 0.148 0.0 3.9 Bul 8.4
1440 min Winter 10.112 0.112 .4 2.8 2.8 5.8
2160 min Winter 10.083 0.083 0.0 i S P G
2880 1min Winter 10.067 0.0467 C.0 3T 1. 2.6
4320 min Winkter 10.04%9 D.049 0.0 1.2 y S 1.4
5760 min Winler 10.039 0.039 0.0 1.0 g B4 0.4
7200 min Winter 10.033 0.033 0.0 0.0 0.8 0.6
B640 min Winter 10.028 0.028 0.0 0.7 0.7 .5
100B0 min Winter 10.025 0.025 0. 0.6 0.6 . 4d

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m™) (m=)

1% min Winter 118.408 0.0 24 .14 20

0 min Winter 719,579 0.0 % 3 36

60 min Winter 51.031 0.0 12 .9 od

120 min Winter 31.5%81 0.0 53.1 100

180 min Winter 23.48E 0.0 59.7 138

240 min Winter 19.837 Q.0 pd. 1 172

360 min Winter 13.90Z 0.0 10,8 238

A80 min Winter 11.169 0.0 1%5.8 296

00 min Winter 9.41 0.0 g0.0 346

720 min Winter 8.187 0.0 83.5 406

960 min Winter (.558 0.0 89.1 328

1440 wmin Winter 4,789 C.0 87.6 770

2160 min Winter 3.489 0.0 106.4 1132

2880 min Winler 2. 783 B.40 113.0 14E0

4320 min Winter 2.020 0.0 1226 2208

5760 min Winter 1.607 0.0 129.5 20386

7200 min Winlex 1.346 0.0 135.0 3672

9640 min Wintex 1.1865 0.0 139.8 4400

10080 min Winter 1.032 0.0 143.8 5136

©1982-2013 Micro

Status
Flcod Risk
Flood Risk
Flocod Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk

O R
0 K
R
0 K
0 K
0 K
- K
0K
0K
0 Rk
0 K

NDrainage Ltd




Eschicr Silverman

Lone Barn Studios
Stanbridge Tane
Romscy 3051 OHE

Horndean Road
Emsworth
Road 4E Porous Paving

Dale March 2017
File Road 1A

Cascade. ...

Cesigned by KM
Checked by

Micro Drainage

Source Control 2013.1.1

Cascade Rainfall Details Ffor Road 4F.s8rcx

Time Arca Diagram

Kainfzll Model FSR Winter Storms

Relurn Pcricd (ycars) 100 Cv (Summzr)
Region England and Wales Cv [(Winter)

MS—-60  (mun) 1%.400 Bhortest Storm {mins)

Ratio R 0.35%0 Longest Storm (mins)

Summer Storms Yes Climale Change %

Tolal Area (ha) 0,103
Time (mins) Fhmm_ Tima (mins) Area Time (mins) Area
From: To: {ha) | From: To: {ha) From: To: {ha)
d 5 0.000 | 5 10 06.0&51 10 15 0,052

Yes
0.750
0.840

i 83
10380
+30

®1982-2013 Micro Drainage Lid




Escheor Silverman

Lone Barn S5tudiaos
STtanbridge Lane

Romsecy S0O51 QHE

Horndean Road
mmsvworlbh
Road 4F Porous Paving

DalLe Emhnr 20177
File Boad 1A Cascade. ...

Micro Drainage

Designed by KAM
Checked by

Source Control 2013.1.1

Cascade Model Detzils for Road 4E.srox

Storage is Online Caver Level [(m) 10.500

Porous Car Park Structurc

Infillraticn Coefficient DBase (m/hr) 0.00000 Width [m)
llembrane Percolation (mm/hr) 1000 Length (m)

Max Percolation (1/s) h5.1 Slope (l:X)

Safety Factor 5.0 Depression Storage (mm)

“orasity 0.30 Evapcration (mm/davy)

Invert Level (m) 10.000 Cap Volume Depth (m)

Depth/Flow Relationship Outflow Control

Invert Tewvel (m) 10,000

Depth (m) Flow (l1/s) |Depth (m) Flow ﬁwxmu_Umﬂﬁr (m) Flow (l/s) |Depth (m)
0.200 5.0000 1,800 5.0000 3.400 5.0000 5.000
0.400 5.0000 2,000 5.0000 3.600 57,0000 5.200
0,600 5.0000 2.200 5.0000 3.800 5.0000 2,400
0.800 h,00040 2,400 5.0000 4.000 5.0000 5.600
1.000 5.0000 2,600 5.C000 4.200 5.0000 5.800
1.200 5.0000 2,800 5.0000 4.400 5.0000 5,000
1.400 5.0000 3.000 5.0000 4.600 5.0000
1.600 5. 0000 3. 200 5.0000 4.800 5.0000

Flow (1/s)

2. 0000
5.0000
5.0000
2. 00l
5.0000
2.0000

®1982-2013 Micro Drainage Ltd




'Escher Silverman

Lone

Barn Stucios

Stanbridge Lane

Romsey

ol OIIE

Horndean Road
Emsworth
Road 4D Porous Paving

Date

March 2017
File Bovad 1A Cascade. ...

Micro Drainage

Designed by KAM
Chiecked by

Source Conlrol 2013.1.

1

Cascade Summary of Resulis [or Road 4D.srcx

Upstreanm Cutflow Te Overflow To
Structures
(Hone] Road 1A.srcx (None)
Half Drain Time : 48 minutes.
Storm Max Max Max Max Max Hax Status
Event Leval Depth Infiltration Control E Cutflow Volume
{m) (m) (1/s) (1/s) (1/s) (m?*)
15 min Summer 9.918 0.218 0.0 5.0 5.0 15.0 Flood Risk
30 min Summer 9.871 0.271 0.0 5.0 5.0 19,3 Flaad Risk
60 min Summer 10.003 C.303 0.0 5.0 B ) 21.9 Flood Risk
120 min Summer 10.010 0.310 0.0 2.0 5 22.5 Flood Risk
180 min Summer 9.295 0.295 0.0 5.0 5.0 21.3 Flood Risk
240 min Summer 9.%74 0.274 0.0 5.0 5.0 19,6 Flood Risk
360 min Summer 9.23€ 0.236 0.0 5.0 5 16.5 Flood Risk
480 min Summar 9.205 0.205 0.0 5.0 LR 14.0 Flood Risk
O0 min Summsr 9.887 0.187 0.0 4.7 4.7 12.4 Flood Risk
720 min Summsr 9.872 0.172 0.0 4.3 4.3 11.2 Floocd Risk
960 min Summer 9.6848 0.148 C.0 3.7 T 9.3 Flood Risk
1440 min Summer 9.818 0.113 C.0 3.0 .1 6.9 Flood Risk
21680 min Summer 9.791 0.091 0.0 £ B 3 4.7 Flood Rizk
2880 min Summer 9,776 0.076 C.0 1.9 1.8 3.4 Flood Risk
4320 min Summer 9.757 0.087 C.0 T 1.4 2.0 Flood Risk
5760 min Summer 9,746 0.04a C.0 1.2 g G Laig 0 K
1200 min Sumccr  9.739 0.039 0.4 1.0 1:0 0.9 0O K
5640 min Sumcer 9,734 0.034 0.0 0.8 0.8 0.7 0 K
10080 min Sumrer 9,730 0.030 0.0 P 0.7 0.5 0K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m*) fm*}
15 min Summer 115.408 0.0 18.4 25
30 min Summer 79.57% 0.0 25.2 3
80 min Summer 51.031 0.0 a8 56
120 min Summer 31.581 0.0 40.7 20
180 min Summer 23.488 0.0 45.6 124
240 min Summer 18.897 0.0 49.0 156
380 min Sumrcr 13,907 0.0 54.1 220
480 min Sumrer 11,189 0.0 58.0 278
600 min Summer 9,417 0.0 51.2 330
720 min Sumrcoer 8.187 0.0 638 400
060 min Sumier 6,558 0.0 hE. 1 22
1440 min Sumner 4,789 0.0 4.5 762
2160 min Summer 3.489 0,0 81.3 1128
2880 min Summer 2.783 Q.0 36,2 1480
4320 min Summer 2,020 0.0 3.3 2208
5760 min Sumnmer 1.607 0.0 ng.4 2936
7200 min Summer 1.346 0.0 102.4 3672
£640 min Summer 1.1E5 Q.0 105.7 4344
10080 min Sumner 1.032 0.0 108.6 5096
®1982-2013 Micro Drainage Ltd




Escher Silwverman

Lone Barn Studios [lorndean Road
Stanbridge Lane Emsworth

Romsey S051 OHE Road 4D Porous Paving
Date March 2017 Designed by KAM

File Road 1A Cascade.... |[Checked by

Micro Drainage Source Control 2013.1.1

Cascade Summary of Results for Road 4D.srox

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control & Outflow Volume

(m) {m}) (1/s) (1/3) (1/=) (m*)
15 min Winter 9.944 0.244 0.0 2«0 5.0 17.1 Flopd Risk
30 min Wwinter 10.006 0.3006 0.0 5.0 2.0 22.2 Flcod Risk
A0 min Winter 10.043 0.343 0.0 5.0 5.0 25.2 Flcod Risk
120 min Winter 10.043 0.343 0.0 S ) 5.0 25.2 Flcod Risk
180 min Winler 10.017 0.317 0.0 5.0 5.0 23.1 Flcod Risk
240 min Winkter 9.984 0,234 0.0 5.0 5.0 20.4 Flcod Risk
360 min Winter 9.92% 0,225 0.0 5.0 5.0 15.6 Fland Risk
480 min Winter 92.8%0 0.120 0.0 4.7 4.7 12.7 Flood Risk
200 min Winter 2.866E€ 0.1068 0.0 4.2 4.2 10.9 PFlcod Risk
720 min Winter 9.851 0.151 0.0 3.8 2.8 9.8 Flcod Risk
260 min Winter 2.826 0.126 0.0 32 3.2 .5 Flood Risk
1440 min Winter 2.7%86 0.096 0.0 2.4 2.4 5.0 Flood Risk
2160 min Winter 9.771 0.071 0.0 - 1.8 3.0 Flcod Risk
28680 min Winter 9.758 0.058 0.0 1.4 1.4 2.0 Fleocod Risk
4320 min Winter 2.742 0.04Z2 0.0 2 e ¢ 1.1 Lk 0 K
5760 min Winter 9.734 0.034 0.0 0.8 0.8 3.7 o K
7200 min Winter 9.778 0.028 0.0 0.7 |+ B 0.5 O K
8640 min Winter 39.724 0.021 0.0 0.6 0.6 0.3 0K
10080 min Winter 9.721 0.021 0.0 0.5 0.5 0.3 0 K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volums (mins)
(m*) (m?)

1% min Wintcr 118.408 0.0 20.8 20

30 min Winler 79,5379 0.0 28.4 38

60 min Winlter 51.031 0.0 i6.8 i1

120 min Winter 31.581 0.0 45, 8 98

180 min Winter 23.4E8 0.0 51 ;% 134

240 min Winter 18.897 0.0 5% .0 1h8

360 min Winter 13.202 0.0 60.8 230

460 min Winter 11.16°9 0.0 65.2 280

£00 min Winter 0.417 0.0 ©9.7 350

720 min Winter B.187 0.0 71.7 410

260 min Winter 6.558 0.0 16.5 532

1440 min Winter 1.789 0.C 83.7 174

2160 min wWinter 3.489 0.0 91.3 1132

2880 min Wintex 2,183 0.0 96.9 1480

4320 min Winler Z2.020 0.0 104.9 2212

5760 min Winter 1.607 0.0 j 53 5 o 28386

7200 min Winter 1.34%6 0.0 115.3 3n24

840 min Winler | B L 0.0 119,27 4370

10080 min Winter 1.032 0.0 iz2.5 53144

©1982-2013 Micro Drainage Ltd




Escher Silverman

Lone Barn Studios
Stankbridge Lane
Romsey S5051 0OHE

Horndean Road
Emsworbh
Road 4D Porous Paving

Date March 2017

Filc Rcad 1A Cascade.... |Checked by

Micro Dralinaage

Designed by KAM

Source WD:#1D_ YL ff I R

ascade Rainfall Details for Road gu.mﬂnﬂ

Rainfall Model F3R Winter Storms Yes
Return Feriod (years) 100 Cv (Summcr) 0,750
Reqion England and Wales Cv (Winler) 0,840

HMS=-60 (mrm) 19.40C ShorLesl Storm (mins) 15

Ratio R D.350 Longest Storm [mins) 10080

Burmer SLorms Yes Climate Change % 130

Times
From:

(ming) Area | Time (mins) Area | Time (mins) Area m

Ta:

m
-

II‘_

me Arca Diagram

Total Arca {(ha) 0.089

(ha) |From: To: {(ha) | From:
S 0.000 5 10 0.045 10

D1982-2013 Micro Drainage Ltd

To:

tha)

15 0.044




Escher Silverman

tG:m Barn Studios Horndean Rocad

Stanbridge Lane Bmsworth

Romsey S051 0OHR Road 4D Pecrcus Paving

Datec March 2017 ' Designed by KAM

Tile Road 1A Cascade.... |[Checked by

Micro Drainage Gonrce Control. 2013.1.%

Cascade Model Retails for Road 4D.srox

Storage is Online Cover Level (m) 10,050

Porous Car Park Structure

Iinfiltraticn Coefficient Base {m/hr) 0.000060 Width (m)
Merbrane Percolation (mm/hr) 1000 Length (m)

fax Percolation (1/=) 15.6 Slope (1:X)

Rafety Factor 5.0 Depression Storage (mm)

Faorasity .30 Evaporation (mm/day)

Invert Level {m) 9,700 Cap Volume Depth (m)

Invert Level (m) 9.700
Depth (m) Flow (1/s) |Depth (m) Flow (1/s8) |Depth (m) Flow (1/s)
0. 200 5,0000 1.800 H, 0000 3.400 5,0000
0.400 5.,0000 2.000 5.0000 3.800 5.0000
0.600 5.0000 2.200 5.0000 3.B00 5.,0000
0.800 5.0000 2.400 5.0000 4.000 5.,0000
1.000 5.,0000 2.e00 5, 0000 4,200 5.0000
1.200 5,0000 2.800 5.0000 4,400 5.0000
1.400 5.0000 3.000 5.,0000 4,000 H,0000
1.600 5.0000 3.200 5.00C0 4,800 5, 0000

5.000
200
.400
. a00
5,800
E.000

i

=1 oen

-

Depth (m) Flow (1l/s)

5.0000
5.0000
5.0000
5.0000
5.0000
5. 0000

©1982-2013 Micro Drainage Ltd




Escher Sllverman

Lone Barn

Studios

Stanbridge Lane
Romsey 5051 OHE

NDate March

rmsworth

Horndean Road

Road 2 Ferous Paving

2017

File Road 1A Cascade. ...

Designed by KW
Checked by

{icro Drainage

15
30
60
120
180
dal
360
480
600
720
b60
1440
2160
2880
4320
5760
7200
BG40
10080

Source Control

s ) i s S I

Cascade Summary of Results for Road 2Z.srex

Upstream Outflow Toe Overflow To
Structures
(Mone) Road lA.srcx (Mone)
Half Drain TMime 68 minutes.

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control E Outflow Volume

(m) (m) (1/3) (1/s) {1/s) (m*)
min Summer 10.361 0.171 0.0 R 4,3 H 4 e
min Summer 10.401 0.211 0.0 Badl 5.0 5 T
min Sumner 10.431 0.241 0.0 5.0 5.0 30.0
min Summer 10,445 0.255 0.0 5.0 5.0 32.2
min Swiner 10.£43 0.253 0.0 ol 5.0 31.8
mipne Swoner 10.434 0,244 0.0 oa ) 5.0 30.5
minn Swumer 10.414 0.224 0.0 5.0 5.0 215
min Sumrmer 10,3985 0.205 0.0 5.0 5.0 24.7
min Summer 10.381 0,181 0.0 4.8 4.0 22.%6
min Summer 10.369 0.179 0.0 4.5 1.5 20.8
min Swoner 10,349 0,159 0.0 4.0 4.0 18.0
min Suwmner 10.322 0.13Z 0.0 3.3 % N 13.8
min Summer 10.2%6 0.106 a.0 2.6 2.8 10.0
min Summer 10.279 0.0B9 a,0 e 2.2 7.6
min Summer 10.259% 0.08&Y9 a.0 | i S d.7
min Surmmer 10.247 0.057 a.0 1.4 1.4 3.2
min Summer 10.238 0.048 2.0 | [ 1.2 &
min Summer 10.232 0.042 0.0 i.1 1.1 1.7
min Summer 10.227 0.037 0.0 0, 0. 1.4

Storm Rain Fleooded Discharge Time-Peak

Event (mm/hr) WVolume  Volume (mins)
(m?) {m*#)

15 min Summer 118,408 0.0 22 .6 26

30 min Sunmer 79,578 0.0 5, 1 38

60 min Summer 51,037 0.0 40.7 G0

120 min Swmmer 31,581 0.0 50.9 94

130 min Summe=r 23,4588 0.0 Lo | 128

240 min Summsr 185.897¢ 0.0 bl.3 162

360 min Summer 13.902 0,0 67.8 228

480 min Summzr 11.16°% 0.0 17.8 290

600 min Summer .41 0.0 76.7 352

720 min Summer 8.187 0.0 8d.0 416

980 min Summer 5.558 0.0 B85.5 540

1440 min Summer 4.78%2 0.0 93.4 786

21680 min Summer 3.488% 0.0 101.7 1152

28830 min Summer 2.783 0.0 107.8 1508

4320 min Summer 2.020 0.0 116.4 2210

5780 min Summer 1.607 0.0 122 .4 2944

1200 min Summcr 1.346 0.0 127 .40 3680

8640 min Sumrer 1.165 0.0 130.8 4400

10080 min Sumrer 1.03%2 0.0 134.10 5136

Status
Flood Risk
Flocod Risk
Flcod Risk
Flood Risk
Flecod Risk
Flcod Bisk
Flood RisX
Flood Risk
Flood RisX
Flcod RisXk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk

®1982-2013 Micro Drainage Ltd




kscher Silwverman

T.one Barn Studios
Stanbridge Lane

Romsey 3051 OHE

Horndean Rcad

Emsworlh

Road 2 Porous Paving

2017

Nate March
File Road

14 Cascade. ...

Micro Drainage

Designed by KAM
Checked by

Source Control 2013.1.1

Cascade Summary ot Results [or Regad 2.srex

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control & Outflew Volume

(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Winter 10.379 0,189 0.0 4.7 - 22 .4
30 min Winter 10.426 0.Z236 0.0 5. 0 5.0 22.4
A0 min Winter 10.462 0.27Z2 0.0 5.0 i 34.7
120 min Winter 10.475 0.285 9.0 5.0 5.0 36.0
180 min Winter 10.467 0.277 0.0 5.0 5.0 5.5
240 min Winter 10.452 0.262 7.0 5.0 5.0 33,4
360 win Winter 10.420 0.230 0.0 5.0 5.0 28 .4
480 win Winter 10.392 0.202 0.0 5.0 5.0 24 .3
600 min Winker 10.374 0.184 0.0 4.6 d.86 21.6
720 min Winter 10.359 0.169 0.4 4.2 ] 144
960 min Winter 10.335 0.145 0.0 3.0 3.6 a8
1440 min Winter 10.304 0.114 0.0 2.9 i 1.3
2160 min Winter 10.27%7 0.087 0.0 2l o Ta3
2880 min Winter 10.261 0.071 0.0 1.8 1.8 4,0
4320 min Winter 10.243 0.053 0.0 1.3 Lo = B |
5760 min Winter 10.232 0.042 0.0 1.1 g g 3 1.7
7200 min Winter 10.225 0.033 0.0 0.9 0.% Lid
£640 min Winter 10.221 0.031 0.0 0.8 0.8 0.9
10080 min Winkter 10G.217 0.C27 0. 0.7 0.7 0.7

Storm Rain Flooded Discharge Time-Peak

Evenkt (mm/hr} Volums Volume imins)
(m?) (m?)

15 min Winter 118§.408 0.0 25.6 26

30 min Winter 79.579 0.0 s 39

60 min Winter 51.031 0.0 45,9 4

120 min Winter 31.581 0.0 577 .4 102

180 min Winter 23.400 0.0 6d .2 140

240 min Winter 18.8¢%7 0.0 69.0 176

360 min Winter 13.902 0.0 16.3 2472

480 mwin Winter 11.169 8.0 81.86 304

600 min Winlor 9.417 0.0 86.3 363

720 min Winler 8.187 0.0 90.0 452

260 min Winter 6.558 0.0 96.1 558

1440 min Winter q4.789 0.0 105.1 Bo2

2160 min Winter J.4%9 0.0 134, 5 1160

2880 min Winter 2.783 0.0 121.4 1512

4320 min Winter 2.020 0.0 131.2 2216

5760 min Winter 1.607 0.0 138.1 293¢

7200 min Winter 1,348 0.0 143 .5 3640

ROAC min Winter 1,165 0.0 148.0 41400

10080 min Winter 1032 0.0 151.7 5144

©1982-2013 Micro Drainage Ltd

Status
Flcod Risk
Flocod Risk
Flocod Risk
Flood Risk
Flood Risk
Flood Risk
Flaod Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flopd Risk
Flood Risk
Flood Risk
Flocd Risk
Tlocd Eisk
Flocd Risk
Flood Risk
Floocd Risk




Escher Silverman

Lone Rarn Studios
Stanbridge Lane
Romsey S051 OHE

Date March 2017
File Road 1A Cascade.... Checked by

Horndean Road

Fmsworth

Road 2 Porous Paving

| Designed by KAM

Micrc Drainagce

Sonrce Contryol 2013.1.:1

Cascade Rainfall Details for Road Z.srcx

Rainlall Model FER Wiinter Storms

Return Pericd (years) 160 Cv (Summer)
Region England and Wales Cv (Winter)

M5-60 (mm) 19,400 Shortest Storm (mins)

Ratio R 0.3%0 Longest Storm (mins)

Summer Storms Yes Climalte Change %

Time
From:

0

To:

T'ime Area Dliagram

Total Area (ha) 0.113

(mins) Area | Time (mins) Area | Time (mins)
(ha) |From: Ta: (ha) | Fraom: To:
5 0.000 5 10 0,056 10 15

Areg
(ha)

Yes
0.750
0.840

15
10080
+30

©@1982-2013 Micro Drainage LLd




Escher Silverman

Lone Barn Studios
Stanbridge Lane
Romsey S051 OHE

Horndean Road
Fmsworth

Road 2 Porous Paving

Date March 2017
File Road 1A Cascade. ...

Designed by KAM
Checked by

Micro Drainagce

Source Control

T

Cascade Model Detajils for Road 2.5rcx

SLorage 1s

Infiltration Ccefficient Rase (m/hr)

Online Cover Level [(m) 10.490

Porous Car Park Structure

0.000C0

Membrane Percolation [(mm/hr) 1000
Max Percolation (1/s) 137.2

Salely Factocr 2.0

Porosily 0.30

Invert Lewvel (m) 10. 190

width (m)
Length (m)

Slope
Depression 3torage

(1:X)
{mm)

Fvaporation (mm/day)
Cap VYolume Depth (m)

Deplh/Flow Relationship Outflow Control

Invert Level (m) 10.190

5.000
. 200
400

WL

. 600
5.800
6.030

B.5

Je.0
1000.0

5
3

0.000

5.0000
5.0000
5.0000
5.0000C
5.0000
5.0000

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.200 5.0000 1.000 5.0000 3.400 H, 0000
0.400 5.0000 2.000 5.0000 3.500 H.00C0
0,800 5.0000 2.200 5.0000 3.8C00 5.0000
0.800 5.0000 2.400 5.0000 d.,000 5.0000
1.000 5.0000 2.600 5.0000 4,200 5.0000
1,200 5.,0000 2.800 5.0000 4,400 5.0000
1.400 5.0000 3.000 5.0000 4,600 h.0000
1,800 5.0000 3.200 5.0000 4,800 5.0000

@1982-2013 Micro Drainage Ltd




Racher

21 lverman

Romsey

Lone Barn Studios
Stanpridyge Lane
Sl OHE

Horndean

Emsworth

Road

1A Cascade .. « -

Date March 2017
I'ile Road
Micro Dralnage

Read 4A Porous lPaving
Nesigned by KAM
Checked by

Source Control

15
30
60
120
13C
240
360
430
600
720
960
1440
2160
28830
4320
5760
1200
Bod0
10080

2013.1.1

Cascade Summary of Resulls [or Reoad 4A.s5rcx

Upstream

Struckures

(Mone) Road 4.s3rcx

Ealf Drain Time :

outflow To OCOvarflow To

(Hone)

50 minutes,

Storm Max Max Max Max Max Hax
Eveant Lavel Depth Infiltration Control & Cutflow Volume

(m) (m) (1/s) (1/s) (1/s) (m*)
mint Summer 11,172 0,222 Q.0 5.0 5.0 17.14
min Summer 11.226 0.276 0.0 5.0 5.0 21,9
min Summer 11.261 0.311 0.0 5.0 5.0 25.2
min Summer 11.271 0.321 3.0 H.0 5.0 261
min Summer 11.25% 0,309 g.0 5.0 o P 1 25 .0
min Summer 11.241 0.221 0.0 5.0 .0 23.3
min Summer 11.20<4 0.254 0.0 5.0 5.0 20.0
min Summer 11.173 0.223 G.0 5.0 b 17.1
min Summer 11.150 0.200 g.0 5.0 5.0 14.8
min Summer 11.134 0.184 0.0 4,6 4.6 L3=3
min Summer 11.110 0.160 2.0 4.0 4.0 11.3
min Summer 11.078 0.128& 0.0 3.2 3.2 H.4
min Summer 11.050 0.100 0.0 D 2.5 5.8
min Summer 11.033 0.083 0.0 2.1 2.8 d.2
min Summer 11.013 0.063 0.0 1.6 1.6 T
min Summer 11.001 0.051 0.0 1.3 1.3 1.6
min Summer 10.993 0,043 0.0 Tk 1.k 1.1
in Summer 10.987 0.037 (0.0 0n.9 0.9 0.8
min Summer 10.983 0.033 0.0 0.8 0.8 0.7

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume {mins)
(m*) (m*)

15 min Summer 118,408 0.0 20.4 25

30 min Summer 79.57%8 0.0 28.0 37

60 min Summer 51.031 0.0 36.3 58

120 min Summer 31.561 0.0 45.3 02

180 min Summer 23.488 0.0 0 B 126

740 min Summer 1§.897 0.0 54.4 160

360 min Summer 13,907 0.0 60.2 224

A80 min Summer 11,169 0.0 64.5 204

hO0 min Summer 9.117 0.0 63.0 342

720 min Summer £.187 0.0 70.9 402

960 min Swmmor 6.508 0.0 75.8 524

1440 min Swumer 4,789 0.0 82.9 168

2160 min Sumner 3,480 0.0 90.3 1132

2880 min Summer 2.7183 0.0 95, 1484

4320 min Summer 2,020 D.0 103.7 2217

5760 min Summer 1,607 0.0 108 4 2936

7200 min Summesr 1.34¢6 0.0 113.8 36h6

BOA0 min Summer F i 477 0.0 117.5 4400

16080 min Summer 1.032 0.0 1207 2104

Status
Flocod Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Nisk
Flood Risk

-1
0 R
O K
Q0 K

©1982-2013 Micro Drainage Ltd




Escher Silverman

Lone Barn Studios
Stanbridge Lane
Romsey 35051 0OHE

Horndean

Emsworth

Rcad

Date March 2017

File Road 1A Cascade....

Micro Drainage

Source Contrel 2013.1.1

Road 4A Porous laving
Cesigned by KAM
Checked by

Cascade Summary of Resulls [or Road 4A.s5rcX

Storm Max HMax Max Max Max Max
Event Level Depth Infiltration Contrel & Outflow Volume

(m) {m) (1/s) (1/s) (1/s3) (m?)
15 min Winter 11.198 0.248H 0.0 2 ¢ 5.0 12.4
30 min Winter 11.281 0,311 0.0 5.0 5.0 s IR
60 min Winter 11.302 0.35Z 0.0 540 5.0 29.40
120 min Winter 11.308 0,358 0.0 L3 5 5.0 2.5
180 min Winter 11.286 0.336 .o 5.0 5.0 27 .5
240 min Winter 11.256 0.306 0.0 50 5.0 24 .8
160 min Winter 11.199 0.249 0.0 5.0 5.0 19,5
480 min Winter 11.156 0.206 0.0 5.0 5.0 15.5
00 min Winter 11.133 0.183 0.0 4.0 d.0 15.4
720 min Winter 11.115 Q.165 0.0 4,1 d.1 1.7
G560 min Winter 11.088 0.138 0.0 Fu5 S -
1440 min Winter 11,055 0,105 0.0 2.6 2a6 6.3
2160 min Wipnter 11.029 0.079 0.0 2.0 2.0 5.8
2880 min Winter 11.014 0.08& 0.0 1.6 1.8 2ad
4320 min Winter 10.897' 0.047 Q.10 1.2 1wl 1.3
5760 min ®Winter 10.8287 0,037 0.0 0.9 0.5 0.8
7200 min Winter 10.981 0.031 2.0 0.8 0.8 0.6
Be40 min Winter 10.%977 0.027 (). 0 0.7 5 S 0.4
10080 min Winter 10.974 0.024 0.0 0.6 0.6 0.3

Storm Rain Flooded Discharge Time-Feak

Event {(mm/hr) Velume Volume (mins)
{m*) (m?)

15 min Winter 118.408 0.0 A W | 26

30 min Wirniter 79.578 0. a ;4 B 38

60 min Winter 51.031 0.0 40.89 57

120 min Winter 31.581 0.0 al..B g8

180 min Winter Z3.4880 0.0 56,3 136

240 min Winter 10.697 0,0 Bl.2 172

360 min Winter 13.902 0.0 67.6 236

ZB80 min Winter 11.16% 0.0 Teas il

U0 min Winter 9,417 0.0 76.4 352

720 min Winter 8.187 0.0 19,7 414

60 min Winler 6,558 0.0 5.1 538

1440 min Winter 4,789 0.0 Q3T 180

2160 min Winter 3.489 0.0 101.5 1136

2880 min Winter 2.7783 8.0 107.7 1184

4320 min Wintex 2.020 3.0 116.7 2208

5760 min Winter 1.607 0.0 123.1 2920

7200 min Winter 1.346 0.0 1282 3648

8640 min Winter 1.165 0.0 132.5 4408

10080 min Winter 1,032 0.4 136.2 5088

©1982-2013 Micro Drainage Ltd

Skatus
Flood Risk
Flcod Risk
Flcod Risk
Flcod Risk
Flcod Risk
Flood Risx
Flood Risk
Flood Risk
Flood Hisk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk

o =R
QX
O K
QR
o K




Escher Silwverman

Longe Barn Studios
Stanbridyge Lane
Romsey S0h1 QIR

Horndean Road

Emsworth

Reoad 4A Porous Paving

Date March 2017

File Road lA Cascade.... |Checked by

Micro Drailnage

Cesigned by EAM

Scurce Control 2013.1.1

—

cascade Raintall Details for Road 4A.srocx

Rainfall Model FSR Winter Storms Yes

Return Periad (yesars) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

MOH=-60 (mm) 19.400 Shortest Storm [(mins) 15

Ratic R 0.350 Tongest Storm (mins) 10080

Suwicner SLorms Yes Climate Change 2 +30

Time
From:

Time Area Diagram

Total Area {(ha) 0.089

(mins) Area | Time (mins) Area | Time (mins) Area
To: (ha) | From: To; {ha) | From: To: (ha)
5 0,000 5 10 0.048 10 15 9.0450

©1982-2013 Micro Drainage Ltd




Escher Silvorman

Lone Barn S£tudios
Stanbridge T.ane

Romsey S051 OHE

Date March 2017
File Road 1A Cascade. ...

[lorndean Road

Emsworth

Road 4A Porous Paving
Designed by EKAM

Checked by

Micro Drainage

Source Control 2Z013.1.1

Cascade Model

Detalls [or Bead 4A.srcex

Infiltration Cocfficienl Base
MHeinbrane

Storage is Online Cover Leavel (m) 11.310

Porous Car Park SLruclure
(m/nr) 0.00000 Width (m) 4.1
Fercolation (mm/hr) 1000 Length (m) 74.9
Max Percolation (1/s3) g% .3 Slope (1:X] 1000.C0
cafecy TFactor 9.0 Depression Storage {mm) 5
Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 10.950 Cap Volume Depth (m) 0.000

DepLh/Flow Relationship Outflow Control

Depth (m) Flow (1/s)

C.200 5.0300
0.400 5.0000
0.&00 5.0000
0.300 5.0000
1.000 5.0000
1.200 5.0000
1.4C0 5.0000
1.a00 5.0000

Invert Level

(m} 10.950

Depth (m) Flow (l/8) |Depth (m) Flow (1/s)
1.6830 5.0000 3.400 5.0000
2.000 5.0000 3.8600 5. 0000
2.200 5.0000 3.800 5.0000
2.400 5. 0000 4.000 5.0000
2.600 5.0000 4.200 5.000C0
2,800 5.,0000 4.400 5.0000
3.000 5.0000 4.600 h. 0000
3.200 5.00040 4,800 5. 0000

Dapth (m) Flow (1/s)

5. 000 =. 0000
5. 200 2.3000
5.400C 5.0000
5.600 5. 0000
5.800 2.0000
5. 000 2.0000

©1982-2013 Micro Drainage Ltd




'Fscher Silverman

Lonc Barn Studios Horndean Road
SLanbridge T.ane Emsworlh
Romsey S051 OQHE Read 4 Porous Paving

Date March 2017
File Rpad 1A Cascade. ...

Nesigned by KAM
Checkeg by

Micro Drainage Source Contrel 2013.1.1

Cascade Summary of Results for Road 4.sroex

Upstream ODutflow Toe Overflow To

sbtructures

Road dA.srcx Road 1A.srox (Hone)

[[alf Drain Time : 180 minutes.

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control ¥ Outflow Volume
(m) (m}) (1/s) (1/s) {1/8) (m?)
15 min Summer 10.793 0,343 0.0 5.0 L i C K
30 min Sumrer 10.404 0,d5%4 0.4 5.0 5.0 0.8 0 K
60 min Summer 10.523 D.573 0.0 | 3 65.3 Q K
120 min Summer 10.844 0,894 0.0 5.0 B 50.1 0K
180 min Summer 10.703 0,759 0.0 5.0 T 87 .9 Flood Risk
240 min Summsr 10.732 0.762 0.0 5.0 5.0 20.7 Flood Risk
360 min Swamer 10.7183 0.768 0.0 5.0 5.4 89.0 Flocd Risk
480 win Summer 10.893 0.743 0.0 5.0 5.0 86.0 Fload Risk
600 mwin Summer 10.664 0.714 0.0 H .0 5.0 32.4 Fload Risk
720 min Summer 10.630 0.680 0.0 5.0 5.0 78.3 0 K
960 min Summer 10.563 0.613 0.0 SR 5.0 702 O K
1420 min Summer 10.436 0,486 0.0 5.0 5.0 54.7 0O K
2160 min Summer 10.282 0.332 0.0 5.0 5.0 35.9 0O K
2880 min Surmer 10,182 0.2372 0.0 E.uD 5.0 2y.8 0 K
4320 min Summer 10.118 0.168 0.0 4,2 4.2 16.0 0 K
9/60 min Summer 10.088 0.138 0.0 3.4 3.4 12.3 0 K
7200 min Sumnmer 10.068 0,118 0.0 2.8 2.9 9.8 C K
840 min Summer 10.053 0.103 0.0 2B 2.0 5.0 0K
10080 min Summer 10.047 0.091 D 2 S 6.6 0 K
Btorm Raein Flocoded Discharge Time-Peak
Event (mm/hx) Volume Volume (mins)
(m?) (m*)
15 min Summer 118.408 0.0 h8.1 30
30 min Summer 7%.579 0.0 8.3 45
60 min Surmer 51.031 0.C 102.7 16
120 min Surmer 31,581 0.0 127.9 136
1ED min Sumrmer 23,488 0.0 143.1 194
240 min Summer 18.897 0.0 1537 248
360 min Summer 13,902 .0 169.8 316
480 min Summer 11.169 0.0 182.0 374
600 min Summer g.417% 0.0 i81.9 434
720 min Summeor 8.1B% 2.0 200.2 4168
960 min Sumrer 6.558 0.0 213.8 626
1440 min Sumicer 4.78% 0.0 233.9 878
2160 min Summer 3.489 0.0 2051 1228
2880 min Summexr 2.TB3 0.0 270.7 1580
4320 min Summer 2.020 0.0 293.3 2248
B0 min Summer 1.607 0.0 309.6 2952
1200 min Summer 1.346 n.o0 322.5 3680
2640 min Summer 1. 185 0,0 333.4 4416
100680 min Summer 1,032 0.0 342.8 2144
©1982-2013 Micro Drainage Ltd




Escher Silverman

Lone Barn Studios Horndean Road

Stanbridge Lane Emsworth

Romsey S051 OHE Road 4 Porous Paving

'Dale March 2017 Designed by KAM

File Road 1A Cascade.... |Checked by

Micro Drainagce Source Control 2013.1.1 ]

Cascade Summary of Results for Road 4.srcx

Storm Max Max Max Max Max Max Status
Event Lavel Depth Infiltration Contreol & Outflow Volume

(m) (m) (1/s) {1/s) (1/s) {m>)
15 min Winter 10.332 0.387 0.0 5.4 Sl -4 QK
30 min Winter 10.457 0.507 0.0 5.0 5.0 < S 0 K
B0 min Winter 10.591 0.6fl 0.0 b4 .0 I 0 K
120 min Winter 10.72% 0,779 0.0 5.0 ) 90.4 Flocd Risk
180 min Winter 10,805 (,855 0.0 5.0 5.0 99.6 Flocd Risk
240 min Winler 10,848 0.893 0.0 5.0 5.0 104.9 Fleoecd Risk
380 min Winter 10.E48 0.898 0.0 5.0 5.0 104.9 Floed Risk
480 min Winter 10.808 (.858 0.0 a:0 5.0 100.0 Flood Risk
600 min Winter 10.760 0.810 0.0 3.0 5.0 G4.1 Flood Risk
120 min HWinter 10.706 0.756 0.0 5.0 A b 87.6 Flaaod Risk
960 min Winter 10.597 0.647 C.0 5.0 5.0 8 R 0 K
1440 min Winter 10.394 0.444 0.0 5.4 5.0 49.5 D K
2160 min Winter 10.182 0.232 0.0 5.0 5.0 73.8 0 K
2880 min Winter 10.125 0.175 C.0 4.4 4.4 16,8 (& 38 4
4320 min Winter 10.07% 0.129 0.0 3.2 5.2 12 0 K
5760 min Winter 10.053 0.103 0.0 2.6 L o B ik O K
7200 min Winter 10.037 0.087 0.0 2d BN, 6.1 Ok
8640 min Winter 10.025 0.075 0.0 | i 1.5 4.7 0 K
10080 min Winter 10.017 0.067 a.0 153 1 LI | 0 R

Storm Rain Flocded Discharge Time-Peak

Event (mm/hr) Volume  Volume {mins)
(m*) (m?})

15 min Winler 1185.408 0.0 55.5 30

30 min Winter 79.57%79 0.0 £9.3 45

60 min Winter 51.031 0.0 115.5 16

120 min Winter 31.581 0.0 143.7 136

180 min Winter 23.488 0.0 160.7 196

240 min Winter 18.397 0.0 172.6 248

360 min Winter 13.902 0.0 190.7 346

460 min Winter 11.169 C.0 204, 4 394

00 min Winter 2.417 0.0 215.4 464

720 min Winter B,187 0.0 224 .8 534

360 min Winter £.558 0.0 240.0 B2

1440 min Winter 4,789 0.0 282,70 024

2160 min VWinter 3,489 0.0 286.5 1223

ZBED min Winler 2.7783 Jd.0 304.1 15386

43720 min Winter 2.020 0.0 3297 2256

5760 min Winler 1.64 0.0 348.2 2900

7200 min Winter 1.346 9.0 3c2.9 3280

8040 min Winter P b 0.0 375.4 4416

LOOBO min Winter 1.032 2.0 386.2 5120

©1982-2013 Micro Drainage Ltd




Escher Silverman

Lone Barn Studios
Stanbridge Lane
Romsey S051 0OIIE

Horndean Road
Emswortn
Road 4 Porous Paving

Nate March 2017
Filce Road 1A Cascade. ...

Cesigned by KAM
Checked by

Micro Drainage

Sonrce Control 2013.1

g 3

Cascade

Rainfall Model
(yvear

Return Periad

Rainfall Dectails

for Road 4.s5rcx

FSR
100

= 3

Reglion England and Wales

Winter Storms

Longest Storm

Mo-60 [:nm) 12,400 Shortest
Ratio R 0.350
Summer Storms Yes

lime Area Diagram

Total Area (ha) 0.179
Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)
C 5 0.000 | 5 10 0.090

Cv (Summer)
Cv {Winter)
Storm (mins)

(mins)

Climate Change %

Time
From:

10

(mins) Area
To: (ha)
15 0.089

Yes
0.750
0.840

15
10080
+30

©1982-2013 Micro Drainage Ltd




Fecher Silverman

Lonc Barn SLudios
SLanbridge T.ane
Romsey S031 (OHE
Date March 2017

File Ruad 1A Cascade. ...

Horndean Rcad

| Emsworlh

Road 4 Porous Paving
NDesigned by KAM

Cheocked by

‘Microe Drainage

Cascade Model

Source Control 2013.1.1

Details for Boad 4.srcx

Membrane

Infiltration Coelficvient Base (m/hr) 0.00000

Max Percolation (1/s)

Storage is Online Caover Level {(m) 10.950

Foereus Car Park Structure

Width (m)
Percclaticn {(mm/hr) 1000 Length [m)
11i2.8 Slope (1:¥%)
Safety Factor 2.0 Depression Storage (mm)
Parosity 0.30 Evaporation (mm/day)

Invert Level ({m) 3.950 Cap Volume Depth (i)

Depth/Flow Relationship QulLlflow Control

Depth {(m) Flcocw (l/s)

Invert Level {(m) 9,250

0.200 5.0000
C.400 7.0000
0.a600 H.0000
0.800 5.0000
1.000 5.0000
1.200 5.0000
1.400 5.0000
1.600 5.0000

Depth (m) Flow (1/3) |Depth (m) Flow (1/s) Depth (m)
1.800 5.0000 3.400 5.0000 5.000
2,000 5.0000 3.600 5.0000 5.200
2,200 5.0000 3.800 5.0000 5.400
2.400 5.0004 4.000 5.0000 5. 600
2.600 5.0000 4.200 5.0000 5.800
2.800 5.0000 4.400 5.0000 5. 000
3.000 5.0000 L.600 5.0000
3.200 5.0000 4.800 50000

©1982-2013 Micro Drainage Ltd

K. I
3 R

13.8
1000,0

3

0.000

Flow (1/s)

5.0000
5.0000
5.0000
3.0000
5.0000
5.0000




Horndean Road, Emsworth

Drainage Strategy Report

Appendix B

Road 1B-Road 1C - Drainage Calculations

ES1711/FRA-B
July 2017
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Escher Silverman

Lone Barn Studios
Stanbridge Lane
Romscy SO051 OHE
Date March 2017
File

Road 1C to Road ...

lorridean Road
Emswortn
Road 1C Porous Paving

DMmFm:m& Ef KAM
Checked by

‘Micro Drainagce

Bource Conkral 2013.1.7%

Cascade Summary of Results for Road 1C,.srcx

Upstream Cutflow To Overflow To
Structures
(Mone) Reoad 1B,srox (None)
HalfE Drain Time : 418 minubtes,

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Control E OCutflow Volume

(m) (m) (1/s) (1/s) (1/s) (m>)
15 min Summer &.7£8 0.558 6.0 3.0 o 0 88.7
30 min Summer 8.%54 0,724 .0 5.0 5.0 132.2
60 min Svummer 9.119 0.889 C.0 2.0 5.0 165.5
120 min Sumner 9.263 1.033 B0 2.0 5.0 1%94.4
180 min Swoener 9,319 1.089 0.0 5.0 5.0 205.7
240 min Sumner 9,336 1,106 G.0 5.0 o 209.2
360 min Sumper 9,331 1,101 c.0 2.0 5.0 2082
480 min Summer 9.313 1.083 G.0 5.0 5.0 204.5
600 min Summer 9.290 1.080 .0 5.0 5.0 199.9
720 min Summer 9,266 1.036 0.0 5.0 B0 195.0
360 minn Suwmner 9,215 U, 985 C.0 5.0 5.0 1B4.8
1440 min Summer 9.112 0.882 C.0 2.0 5.0 14,1
2160 min Summer 8.%66 0.73 0.0 2.0 5.0 134.6
2880 min Summer 8.B34 0.604 0.0 5.0 5.0 TEELL
4320 min Summer 8.6Z2e 0.3%6 G.0 .0 2. 6.1
5760 min Summer €.492 0.262 C.0 2.0 i 393
7200 min Summer €.428 0.1%8 0.0 1.9 40 26 .3
6640 min Summer €.404 0.174 0.0 4.4 4.4 21.6
10080 min Summer 6.386 0.156 0.0 3.9 3.9 16.0

Storm Rain Flooded Discharge Time=Peak

Event (mm/hr) Volume Volume (mins)
(m*) (m*)

15 min Sumner 118,408 0.0 103.8 29

30 min Summner VB8.579 0.0 140,77 43

60 min Summer 51.031 L. lE1.4 12

120 min Summer 31,581 0.0 2253 130

160 min Summer 23,488 0.0 251.6 168

240 min Summer 16.897 0.0 270.1 246

360 min Summer 13,302 0.0 298.3 342

460 min Summer 11,169 0.0 J19.6 398

00 min Summer S.417 0.0 336.9 460

720 min Summer g.187 0.0 351 .5 524

260 min Summer £&.558 0.0 375.4 £60

1440 min Summer 4.789 0.0 410.9 832

2160 min Summer 3.489 0.0 4483 .6 1328

2880 min Sumncr 2. TR G.0 476.5 1708

£320 min Sumiier 2,020 0.0 517 .5 2424

57160 min Suminer 1.607 g.0 h47 .6 3064

J200 min Summer L.34b6 0. 71.6 3088

8640 min Summer 1,165 0.0 592 .4 4416

10080 min Summer L0328 0.0 810.3 h152

Status

o

D000 0 000000

KRR R R

Flood Risk

AR AR ARRREARARAER

@1882-2013 Micro Drainage T.td




Dabe March
File Road 1C to Road ...

Escher Silverman

Lone Barn Studies
Stanbridge Lane
Romscy SO51 OHE

2017

Hornadean Road
EFmsworth

Read 1C Porous Paving
Designed by KAM
Checked by

Micro Drainage

15
30
al
120
180
240
380
480
B0
720
950
1440
2160
2680
4320
3760
7200
8640
10080

Cas

source Control Z013.1

cade Summary of Resulls [or

ik

Road 1lC.srcx

Storm Max Max Max Max Max Max
Event Level Depth Infiltration Contral & Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m?)
min Winter §.8531 0.621 0.0 L & L ¢ S X [
min Winter 9.040 0.810 0.0 5.0 5.0 14¢.5
min Winter 9.229 0,999 0.0 5« 5.0 187.8
min Winter 9.400 1.170 0.0 5.0 5.0 Z22.0
min Winter 9.472 1.2472 0.0 5.0 5.0 2265
min Winter 9.501 1.271 2.0 o .0 2423
min Winter 9,511 1,281 J.0 5.0 5.0 244.4
min Winter 9,489 1.25% 0.0 5.0 5.0 23850
min Winter 9.456 1.22¢ 0.0 5.0 ol 2330
min Winter 9,424 1.194 0.0 2.0 2.0 226.8
min Winter 9.351 1.121 0.0 5wl 5.0 Z212.2
min Winter 9.1%4 0.9%64 0.0 il 5.0 180.%
min Winter 0.968 0.738 0.0 5.0 5.0 135.0
min Winter 8.769 0.53¢ 0.0 5.0 5.0 94.9
min Winter §.487 0.257 0.0 5e ] 5.0 5 )
min Winter 8.408 0.178 (.0 B 4.5 22 .4
min Winter 8.380 0,150 0.0 3.8 G 16.7
min Winter 8.361 0.131 0.0 3.3 3.3 12.8
min Winter 8.346 0.116 0.0 2.9 2.9 10.1

Storm Rain Flooded Discharge Time-Peak

Event {(mm/hr) Volume Volumea (mins)
(m*) (m?)

15 min Winter 118.408 0.0 116,17 29

30 nin Winter 79,570 0.0 158.0 473

60 min Winter 51.031 U, 0 203.6 T2

120 min Winter 231.581 0.0 25ha .1 128

180 min Winter 23.488 0.0 282.3 13¢

240 min Winter 19,897 0.0 303.0 242

260 min ¥Winter 13.902 0.0 334.5 354

460 min Winter 11.16% 0.0 358..5 458

600 min ¥Winter 9.417 0.0 377.9 492

720 min Winter £.187 0.0 394.2 566

860 min Winter 6.558 0.0 121.0 720

1440 min Winter 4,789 0.0 4160.9 1016

2160 min Winter 3.488 0.0 503.2 1432

2880 min Winter 2,783 0.0 534.6 1800

43720 min Winler Z2.020 0.0 HED.8 2478

5760 min Winter 1.607 0.0 614.7 3008

7200 min Winler 1,348 0.0 Bd1.8 3744

0640 min Winler 1.165 0.0 £65.3 41416

10080 min Winter 1.032 0.0 e8H .6 5144

Status
) K
0 s
0 K
Flood Risk
Flood Risk
Flcod Risk
Flcod Rizsk
Flcod Risk
Flcod Risk
Flcod Risk
Flcod Risk
C K
O K
O K
K
O K
C K
K
O K

©1982-2013 Micro Drainage Ltd




Escher Silverman

| Lone Barn Studios
Stanbridge T.ane
Romsey SO031 QHE
Date March 2017

File Road 1C to Road

Morndesan Road

Emsworth

Road 1lC Porous Paving
Designed by KAM

. |Checked by

Micro Drainage

Cascade Halnlall Details for Road 1C.srov

Source Conlrol 2013.1.1

Rainfall lodel FSR Winter Storms Yes

Relurn Period (years) 100 Cv (Summer] 0,750
Region IEngland and Wales Cv (Winter) 0.840

M5-60 (mrm) 19.400 Shortest Storm {(mins) 15

Ratic R 0.350 lLongest Storm (mins) 10080

Summer Storms Yos Climale Change % 30

Time Area Diagram

Total Area (ha) 0,483
Time (mins) Area | Time (mins) Area Time (mins) Araez
From: To: (ha) | From: To: (ha) Fromn: To: (ha)
0 5 0.000 5 10 0.242| 10 15 0.241

©1982-2013 Micro Drainage LLd




Kscher Silverman

Horndesan Rcad
Emnsworth

T.one BRarn Studios

Stankridge Lane

Romsey S0O51 OHE

'Date March 2017

File Road 1C to Road ...
‘Micro Drainage

Road 1C Porcus Paving

Nesigned by KAM
Checked by
souree Conlbzol 2013.1.1

Cascade Model Details for Read 1C.s8rcx

r

Storage is Online Cowver Level (m) 2.630

Porous Car Park Structure

0.00000 Width (m) 5.0

Length {(m) 134.2

Infiltration Cozfficient Baze (m/hr)
Membrane Fercolation (mm/hr) 1000 )

Max Percolation (1/s) 186.4 Slopa (1:X)} 1000.0

Ssafety Factor 5.0 Depression 3torage (mm) 5

Porosity 0.30 Fvaporation (mm/day) 3

Invert Lewvel (m) g.230 Cap Vaolume Depth (wm) 0,000

Depth/Tlow Relationship Outflow Control

Invert Level (m) £.230

®1982-2013 Micro Drainage Lid

Depth (m) Flow (1/s) |Depth {(m) Flow ﬁmew“nmwn: (m) Flow (1/s) |Depth {(m) Flow {(1/s)
0.7200 5.0000 L.8C0 5.0000 3.400 5. 0000 5.000 5.00C0
0.400 5.0000 2.000 H, 0000 3,800 5.0000 5,200 5.0000
0.600 3.00300 2.200 H, 0000 3.800 5.0000 5.400 5.0000
0.800 5.,0000 2.400 5.00C0 4,000 h, 0000 5.600 5.0000
1.000 5.0000 2.600 5.0000 4,200 h, 0000 5.800 5.0000
1.200 5.0000 2.800 5, 0000 | 4.400 5.0000 &.0C00 5.0000
1.400 5.0000 3.000 u.cﬂca_ 4,800 5.0000
1.&600 b, 0a00 3.200 u.cﬂuc_ 4,300 2.0000




Escher Silverman

Lone Barn sStudlios Horndean Road

Stanbridge T.ane Emsworth

Romsey 3051 QHE

Road 1B Peorous Paving

Datc March 2017
File Road 1C to Boad ...

Designed by KAM
Checked by

Micro Drainage Source Control 2013.1.1

Cascade Summary of Resulis for Road 1B.srex

Upstream Qutflow To Overflow To
Structures

Road 1C.srex (Hone) Hone)

Half Drein Time : 689 minutes.

Storm Max Max Max Max Max Max Status
Event L.evel Depth Infiltraticon Control I Qutflow Volume

(m) (m) (1/s) (1/s) {1/s) (m?)
15 min Summer &.430 0.330 0.0 3.3 B 3 e, P 0 K
30 min Summer 8.536 0,436 0.0 3.3 3.3 I7.8 0K
B0 min 3ummer B8.655 0.555 0.0 3.3 S 13 .A 0 R
120 min Summer 8.786 0.686 0.0 L i 13E.2 O F
180 min Summer 8.864 0.764 0.0 3.3 3.3 147.9%9 0 K
240 min Summcr 8.918 0,818 0.0 3.3 F.3 1595 0 K
360 min Sumcer 8,997 0.897 .0 3.3 F+d 1765 0 K
280 win Summer 9.0%4 0,954 0.0 320 3:3 188.56 0 K
BA0 min Sumrer 89.096 0,996 0.0 s PR 3.3 197.86 0 K
120 min Summer 2,129 1.02%9 0.0 = A 3. POE.S 0 K
960 min Summer 9,174 1,074 g.0 £ J+:3 214.3 0 K
1440 min Summer 9,227 1.127 0.0 3.3 3.3 225.4 Flcod Risk
2160 wmin Summesr 9,240 1,140 2.0 S (g 3.3 228B.4 Flcod Risk
2880 min Summsr 92.1822 1,032 0.0 3.3 d.3 R 0 K
4320 min Summer 9.093 0.933 0.0 6 3.3 196.9 0 K
3760 min Summer §,958 0.858 0.0 % I 1.3 1682 o
7200 min Summer 8.806 0.706 0.0 R, S o3 I35 C K
8640 min Summer 8.672 0.572 0.0 3 ;. S 5 o I O K
10080 min Summer $.560 0.460 0. 3.3 £ 63.0 C K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m*) (m=)

15 win Swmmer 118,408 0.0 1259.3 325

30 win Summer 79,578 0.0 17%6.2 451

60 min Summer 51.031 0.0 227.9 592

120 min Summer 31.581 0.0 283.6 748

180 min Surmmer 23.4G60 0.0 317.0 fd4

240 min Summer 18.897 0.0 340.5 914

360 min Summer 13.202 0.0 376.1 1028

480 min Surmer 11.169 4 403.1 1122

€00 min Surmer ©.417 0.0 Ad25.0 1208

720 min Summer 8.187 0.0 443 .4 1282

260 min Summer 6.558 0.0 473.5 1425

1440 min Summer 4,789 0.0 509, 4 1690

2160 min Sumner 3.4849 0.0 565 .2 2060

2880 min Swnncr 2,783 U.0 e00.0 2340

L3720 win Summer 2.020 C.0 ©50.5 2032

5760 min Summner 1.607 C.0 g87.1 3584

7200 min Sumner 1,346 C.0 716.1 4296

040 min Summer 1.165 C.0 740.9 5008

10080 min Summer 1.032 0.0 762.1 H680

@1882-2013 Micro Drainagce Ltd




bBscher Silverman

Lone Barn Studios
Stanbridge Lane

Roumsey

5051

OHE

Darte

March 2017

File Road 1€ to Roaad ...

Micre Drainage

EmsworlLh

Horndean Road

Road 1B Porous Paving

15
30
60
120
1€0
240
360
480
600
120
980
1440
2160
2880
4320
5160
1200
Bed40
10080

Cascade Summary of Results for Road 1D.srox

Dasigned by KAWM
Checked by

Spouree Control 2013.1.1

©1982-2013 Micro NDrainage Ltd

Storm Max Max Max Max Max Max
Event Lavel Depth Infiltration Control B Outflow Volums

{m) (m) (1/s) (1/s) (1/s) (m?)
min Winter $.466 0.366 0.0 3.4 3.3 63.0
min Winter 8.585 0.485 0.0 3.3 3.3 858.5
min Winter £.719 0.&l4 0.0 3.3 3.2 116.9
min Winter 8.B63 0.763 0.0 3.3 Hk 147 R
min Winter §.9%1 0.851 0.0 G 3.3 166.5
min Winter 9,011 0.911 0.0 3.3 a3 179.5
min Winter 9,102 1,002 0.0 3.3 Jad 1%8.9
min Winler 9.169 1.069 0.8 *.3 F:X 2131
min Winter 9.220 1.120 0.0 ;B 1.3 234D
min Winter 9,261 1.161 0,0 3.2 F¥.3 2321
nin Winter 9.320 1.220 0.0 e | 1.3 45,8
nin Winter 9.351 1.291 0.0 3.3 3.3 ‘280.5

min Winter 9.443 1.343 0.0 3.3 5 T M T
min Winter 9.377 1.7277 0.0 3.3 3.3 257.8

min Winter 9.182 1.082 0.0 3.3 3.3 21

min Winter £.914 0.814 0.0 33 3.3 153

min Winter E8.680 D.580 0.0 1.3 F.% 108

min Winter 8§.494 (0.394 0.0 1 3.3 68 .
min Winter 8.360 0.260 0.0 3.3 33 40.3

Storm Rain Flooded Discharges Time-Peak

Event (mm/hr) Volume Volums (mins)
(m?) (m*)

L5 nmin Winter 118.408 0.0 145 .7 360

30 win Winter 79.579 0.0 LOE A 5C8H

el min Winter 51,031 0.0 256.1 GEG

120 min Winter 31.581 0.0 318.5 838

180 min Winter 23.438 0.0 356.0 44

240 min Winter 18.8%97 .0 382 .2 1022

360 min Winter 13.5072 0.0 422 .2 1144

4€0 min Winter 11.169 0.C 452 .5 1244

600 min Winter G.d41"/ 0.0 477.0 1328

720 min Winter H.187 .0 197 .7 14086

960 min Winker B.558 C.0 5726.6 1543

1440 min Winler 4.789 0.0 H21.6 1302

160 min Winter 3.489 0.0 634 .6 2160

2880 nin Winter 2.783 0.0 b/3.8 2432

4320 mmin Winter 2.020 0.0 1388 3024

2760 min Winter 1.607 0.0 T12.5 2776

7200 min Winter 1.34¢ 0.0 HOb . 4 4480

8640 min Winter 1.165 0.0 B33.7 5112

10080 min Winter 1. 032 0.0 B58.0 5656

Status

O
¥
0
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O
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Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flcod Risk
Flcod Risk
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Escher Silverman

Lone Barn Studios Horndean Road
Stanbridge Lanec Emsworlh

Romsey 3051 OHE Read 1B Porous Paving
Date March 2017 Designed by KAM

File Road 1C to Road ... |Checked by

Micro Drainage | Source Control 2013.1.1

Cascade Rainfall Details for Road 1B.srcx

Rainfall todel FSR Winter Slorms Yes
Return Pericd (years) 100 Cv (Summer) 0.750
Region England and Walces Cv (Winter) 0.840

FES=60 {mm) 19,400 Shortest Storm {(mins) 15

Ratio R U.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change & +30

Time Arca Diacgram

Tatal Arca (ha) D.131

Time (mins) Area | Time (mins) Area | Tima (mins) Area
From: To: (ha) | From: Ta: (ha) | From: To: {ha)
§ 5% 0.000 5 10 0,066 10 15 0.065

_ ©1982-2013 Micro Drainage T.Td




Escher Silverman

Lone Barn Studios Horndean Road
Stanbridge Lanc

Romscy 5051 OHE

Dale March 2017

File Road 1C to Road ...

Emsworth

Road 1B Porous Paving
Designed by KAaM
Checked by

Micro Drainage Source Control 2013.1.1

Cascade Model Details for Read 1B.srex

Storage is Onlinc Cover Lewvel (m) 9.500

Porous Car Park StruclLure

Intiltration Coefficient Base (m/hr) 0.00000
Merbrane Percolation (mu/ar) 1000

Width {(m] 5.0
Length (m)

Max Percolation [(1/:) 197 .8 Slape (1:X) 1000.0
Safcty Factor 2.0 Depression Storaqge (mn) -
Porosity 0.30 Evaporation (mn/day) 3

Inverl. Level (m) 6.100 Cap Volume Depth (m)  0.000

Depth/Flow Relationship Outflow Control

Inverl Level (m) 8.100

©1%82-2013 Micro Drainage Ltd

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) Depth (m) Flow (l/s)
n.200 3.3000 1.800 3.3000 3.400 3.3000 5.000 3.3000
0.400 3.3000 2.000 3.300G0 3.600 3.3000 5.200 3.3000
0.600 3.3000 2.200 3.3000 3.800 3.3000 5.400 3.3000
D.800 3.3000 2.400 3.3000 4.000 3.3000 5.800 3.3000
1.000 3.3000 2.600 3.3000 4,200 3.3000 5,800 3.3000
1.200 3.3000 2.800 3.3000 4.400 2.3000 &.000 3.3000
1.400 3.3000 3.000 3.2000 4. 800 3.3000
1.E800 3.3000 3..200 3.3030 4 800 3.3000
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Fscher S51lverman

Lone Barn Studias Horndean Recad
SLanbridge Lane Emsworth

Romsey S051 0HE | Road 1D Porcous Faving
Date March 2017 ‘Designed by KaM

File Road 1D.srcx Checked by

Micro Dralnage Source Centrel 2013:.1.,1

Summary of Resulls fcr 100 year Return Pericd (+30%)

Half Drain Time : 765 minutes,.

Storm Max Max Max Max Max Max Status
Evant Level Depth Infiltration Control E Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m=)
15 min Suwmuner 3.846 0.456 0.0 3.0 3.0 96.3 C K
30 min Summezr 2.92/6 0.586 0.0 3.0 3.0 128.9 C K
60 min Summer 2.109 0.719 0.0 3.0 3.0 1e4.7 O K
120 min Summer 9.238 0.848 0.0 3.0 3.0 198.2 0O K
180 min Summer 92.3C0 0,210 0.0 . 3.0 214.5 Flood Hisk
240 min Summer 2.334 0.944 0.0 3.0 3.0 223.2 Flood Risk
360 min Summsr 2.3686 0.97E& 0.0 3.8 3.0 232.2 Flood Risk
48C min Summsr 9.3786 0.98E 0.0 LR 3.0 231.7 Flood Risk
GO0 min Summar 9.373 0.983 0.0 7 B 3.0 233.5 Flood Risk
720 min Summar 92.364 0.974 0.0 5 e S 3.0 230.98% Flcod Risk
960 min Summs=r 9,342 0.957 0.0 340 3.0 225.2 Flood Risk
1440 min Summey 9,282 0.902 0.0 3.0 3.0 212.4 Flood Risk
21560 min Summcr 9.216 0.8726 0.0 3.0 3.0 192.5 C K
2880 win Suwmmer 9,142 0,752 0.0 3.0 3.0 173.3 o K
4320 min Summzr 9,006 0.516 0.0 3.0 20 AF31.7 o K
h760 min Summer 8,886 0.4%86 0.0 3.0 3.0 106.6 (O Y
1200 wmin Summncr 8.787 0.397 0.0 3.0 3.0 30.8 0 K
B640 mmin Summecr 8.710 0.320 0.0 3.0 3.0 ol.E oK
10080 min Summer 8,851 0.261 0.0 3.0 1.0 5.2 o K
15 min Winter B.884 0.504 0.0 K, 42 3.0 108.6 0 K
20 min Winter 2.040 0.650 0.0 3.0 3.0 146.56 0K
60 min Winter 92.192 0.302 0. 3.8 3.0 186.72 0O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Voluma (mins)
(m?) (m?})

15 min Summer 118.408 0.0 99,3 29

30 min Summer 72.579 0.0 135:80 44

60 min Summer 51.031 0.0 1343 74

120 min Summer 31.581 .0 Z161 132

180 min Summer 23,488 (., 0 242 .1 190

240 min Summer 18,8397 (.0 260.0 2510

360 min Summer 13,902 0.0 287.1 368

480 min Sumper 11,169 6.0 307.7 486

g00 min Summer .41 0.0 324.4 59a

TZ20 min Summer B.187 0.0 338.4 642

360 min Sunmner 6.558 G.0 361.4 166

1440 min Summer d,.7/89 0.0 395.6 1020

2160 min Summer 3.489 U.0 431.7% 1432

2880 min Summer 2.783 0.0 458 .3 1828

£320 min Surmer 2.020 0.0 497 .3 2608

5760 min Surmer i.607 0.0 B25.7 3352

7200 min Sumrmer 1.346 0.0 548.3 4043

AE40 min Surmer 1.1605 0.0 567.7 4760

100ED min Summer 1.032 0.0 584 .4 5360

15 min Winter 118.408 0.0 i & A 23

30 min Winter 792.579 0.0 1517 g

60 min Winter 51.031 0.0 195.7 Fi'.

©1982-2013 Micro Drainage Ltd




Escher 5i1lwverman

Lone Barn Studios | Horndean Road

Stanbridge Lane mmsworth

Romsey 85051 OHFE Road 1D Pecrous Paving

Date March 2017 Designed by KAM |

Filc Road 1D.srox Checked by

Micre Drainage sonreces Contreol 2013.1.1 -

summary of Results for 100 year Return Period (+30%)

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control E Cutflow Voluma

{m) (m) (1/s) (1/s) (1/s) (m?)
120 min Winter 2,340 0.950 0.0 3.0 3.0 224.7 Flcod Risk
180 min Winter 9.415 1.02S 0.0 BT 6 3.0 244.3 Flood Risk
240 min Winter 9.457 1.067 0.0 3.0 3.0 255.2 Flcod Risk
360 min Winter 9.504 1.114 C.0 3.0 3.0 267.5 Flocod Risk
430 min Winter 9.524 1.134 0.0 3.0 3.0 272.6 Flcod Risk
600 min Winter 9.527 1.137 0.0 3.0 3.0 273.5 Flcod Eisk
120 min Winter 9.520 1.130 J.0 3.0 3.0 271.8 Flaod Risk
960 min Winter 9,490 1.100 0.0 3.0 3.0 263.8 Flaod Risk
1440 min Winter 9.424 1,034 0.0 3.0 3.0 2Z46.5 Flood Risk
2160 min Winter 9,312 Q,922 0.0 3.0 3.0 217.5 PFlood Risk
2880 min Winler 9,199 p_B02 0.0 3.8 3:0 188.1 C R
4320 min Winler 8,988 0.593 0.0 3.0 3.0 133.3 &8
5760 min Winter 8.812 0.422 0.0 £ 1% 4 | 3.0 8.2 0 K
7200 min Winter 8.677 0.287 0.0 3.0 3.0 L 0 K
8640 min Winter £.596 (C.206 0.0 3.0 2.0 &l 0K
10080 min Winter 8.572 0.182 0.0 2.7 i 24.8 Q0 K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Yoluma {mins)
(m?) (m*)

120 min Winter 31.581 0.0 243,72 130

180 min Winter 23,488 0.0 211.7 183

240 min Winter 18,897 0.0 201 .7 245

360 min Winter 13.902 C.0 3222 302

480 min Winter 11.189 0.0 345.3 474

600 min Winter q.417% 0.0 364.0 586

720 min Winter g.187% 3.0 379.7 6HE4

960 min Winler 5.55¢ 0.0 405.5 Re2

1440 min Winter 4,789 0.0 443.8 1106

2160 miny Winter 3.489 0.0 484 .4 1564

2880 min Winter 2.783 0.0 514.5 1996

4320 min Winter 2.020 0.0 558 .4 2812

5760 min Winter 1.607 0.0 590.86 3520

7200 min Winter 1.346 0.0 ole, 2 4176

8640 min Winter 1.1865 0.0 638.2 1664

10C60 min Winter 1.032 0.0 657.2 2256

@1982-2013 Micro Drainage Ltd




Escher Silverman

Lone Barn Studios
Stanbridge Lane
Romscy 3051 OHE

Horndean Road
Emsworth

Reac 1D Porous Paving

Dale March 2017
File Road 1D.srcx

Nesigned by KAM
Checked by

Micro Drainage

Source Control 2013,

R |

Rainfall Details
Rainfall Model FER Winter Storms
Return FPeriod (years) 100 Cv [(Swumer)
Region England and Wales Cv (Winter)
M5=-60 [mm] 19.400 Shorlest Storm (mins)
Ratio R 0,320 Longest Storm (ming)
Summer Storms Yes Climate Change %

Time Arca Diagram

Total Arca tha) 0.4E

Time (mins) Area | Time (mins) Area

From: To:

{ha) | From: To: (ha)

0 5 0.000 5 10 0.233

i)

Tima (mins) Area
From: To: (ha)
10 15 0,234

Yeg
0.750
0.840

15
10080
+30

©1982-2013 Micro Drainage T.td




Ikscher Silverman

Lonc Barn Studios
Slanbridge Lane
Romsey 5051 (QHE

Horndean Road
Emsworth

Date March 2017

File Road 1D.srcx

Road 1D Porous Paving

Gﬂﬂhﬁzm& by KAM
Checked by

Micro Drainage

asounrse Contrel 2013 1.1

Infiltration Coefficient Base

Depth/iklow Relationship Qutflow Control

Model Details

Storage is Cnline Cover Level (m)

9.590

Safety Factor
Porosity
Invert Level (m)

0.30
B.390 Ca

Depth (m) Flow (l1/s)
0.200 3.0000
0.400 3.0000
0.600 3.0000
0.800 3.0000
1.000 3.0000
1.200 3.0000
1.400 3.0000
1.800 3.0000

Width (m)

Length (m)

Porous Car Park Structure
(m/he) 0.00000
Membrane Percolaltion {(mm/hr) 1000
Max Percolation (1/3) 241.1

Slop=
5.0 Depression Storage
rvanoration

{1:X)
{un)

(rm/day)

Volune Deplh (i)

Invert Level (m) 08.39C
Dapth (m) Flow (1/s) |Depth (m) Flow {(1/s)
1.800 3.0000 3.400 3.0000
2.000 3.0000 3.800 3.0000
2.200 3.0000 | 3.B00 3.0000
2.400 3.0000 4.000 3.0000
2.600 3.0000 4.200 3.0000
2,800 3.0000 d.400 3.0000
3.000 3.0000 4,000 3.0000 |
3.200 3.0000 4,800 3.00C0

©1982-2013 Micro Drainage LLd

Depth (m)

2.000
5.200
5.430
5.600
2.600
5.000

Flow (1/s)

3.0000
3.0000
3.0000
3.0000
3.0000
3.0000




