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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 29" 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 subsequently approved as
part of the outline planning consent.

13 The development proposals involve the construction of a flood storage area,
diversion of a designated main river and flood mitigation works. The flood
mitigation works are required to replace lost Floed Zone 3.

1.4 Further te the FRA an Environmental Permit reference EPRIGB3598]L-1L01,
dated 3¢ May 2016, was granted by the Environment Agency, consenting the
works associated with constructing the Wetland Area and diverting a
designated Main River (West Brook).

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

Drainage Strategy Report

2.0

21

22

23

24

25

2.6

SURFACE WATER DRAINAGE

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

Greenfield runoff rate, all as outlined in the approved FRA.

The approved greenfield runoff rate quoted in the FRA is 174 1/s.

The drainage strategy utilises a combination of tanked porous paving roads and
underground tanks. The storage features then discharge via flow control
devices into the Wetland Area at 3 separate locations at the greenfield runoff

rate in aggregate.

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

diverted to connect into the diverted main river.

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

pipe and connect into West Brook.

Exceedance events and local network failures have been considered and flood
flow routes designed inte the development proposals. These have been

indicated on the drainage strategy drawings ES1711-500-05-01 te 03.

ES1711/FRA
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Horndean Road, Emsworth

Drainage Strategy Report

3.0 Foul Drainage

3.1 There is an existing Southern Water foul sewer crossing the site and the
development has been designed to avoid any diversion.

3.2 It is proposed to connect the northern part of the development to this sewer via
gravity.

3.3 Due to level issues it is not possible to drain the southern part of the
development via gravity. It is proposed therefore to install a pump station and
pump up to the existing sewer.
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Appendix A

Road 1A - Drainage Calculalions
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Escher Silverman

Lone Barn Studios Horndean Road

Stanbridge Tane Fmsworth
Romscy S051 CHE
Dale March 2017

File Cascade.CAsBX

Attenuation Tank B
Dmmwmﬁmﬂ|W% KA
Checked by KHN
Source Control

Micro Drainage £ e S

Cascade Summary of Results for Attenuation Tank B.srcx

Upstream Cutflow To Cwverflow To
| Structuras
(Hone) Raoad 1A.srox (Mone)
Half Drain YTime ; 168 minntes,
Storm Max Max Max Max Max Max Status
Event Lavel Depth Infiltration Control E Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Summer 2.063 (0.4148 0.C 5.4 5.0 47 .7 0 K
30 min Summer 9.200 0.5350 0.0 5.0 5.0 2.7 0 K
60 min Summer 9.318 0.&68 0.0 5.9 2.0 76.1 Flogd Risk
120 min Summer 9.392 0.742 0.C 5.4 5.0 4.5 Flocd Risk
180 min Soummer 9,400 0.750 0.0 5.0 5.0 §5.4 Flocd Risk
240 min Summer 9.391 0.741 0.0 5.0 5.0 £4.4 Flocd Risk
360 min Swraecr 9.361 0.711 0.0 S L 5.0 1.1 Flood Risk
480 min Swuaer 9,325 0.875 0.0 b 8l T 76.9 Flaod Risk
o000 min Swuper 9,285 0.835 0.0 5= 1 5.0 72.4 Mlood Kisk
720 min Summer 9,245 0.595 0.0 5.1 5.0 67.9 0 K
960 min Summer 9.16% 0.519 0.0 5.0 5.0 9.2 D K
1440 mwin Swmer 9.037 0.387 0.0 5.8 5.0 14,2 0 K
2160 min Summer 8,903 0.253 0.0 5.0 5.0 Z8.8 0 K
2880 min Swmmer £,842 0,192 0.0 4.8 4.8 21.9 0 K
4320 min Summer &.796 0.146 0.0 kB 3.6 16.6 0 K
5760 min Sumrmer §.76% (.11Y9 0,0 3.0 3.0 13.6 0 K
7200 min Summer €.751 0.101 0.0 | 2.5 Y. 5 0 K
6640 min Sumrmer 8.738 0,068 0.0 242 22 10.0 C K
100€0 min Summer &£.728 0.078 0. 2.0 2.0 8.4 C K
Storm REain Flooded Discharge Time-Paak
Event (mm/hr) Volume Volume (mins)
{m~) (m™)
15 min Summer 178,408 0.0 52.1 28
30 min Summer 79,579 0.0 70.1 11
A0 min Swumcr 51.031 0.0 86.9 10
20 min Summer 31,581 0.0 1143 126
180 min Summer 23,488 0.0 124.1 158
240 min Summer 18.897 0.4 133.2 188
360 min Summer 13,902 0.0 147 .0 256
48C min Summer 11,16°8 0.0 157.4 3214
60C min Summer 0, 417 0.0 165.0 382
720 min Summer g6.187 0.0 il . T | 480
960 min Summer 6,208 D.0 184.9 hEE
1440 min Summer 4.78% 0.0 202.5 34
2160 min Summer 3.438¢ 0.0 2ol 1172
2880 min Summer T 0.0 235.4 1504
4320 min Summer 2.020 0.0 256.13 2216
5780 min Summer 1.607 0.0 271.89 2944
1200 win Summcr 1.346 0.0 284.6 3630
Bodl mmin Suwmmer 1.1865 0.0 2857 4408
10080 min Summer 1.032 0.0 305.4 5144
@1982-2013 Micro Drainage Ltd




Escher Silverman Page 2
Studios
Stanbriacge Lane

Romsey S031 OHE

Lone Barn

' Horndean Rcad

Emsworth

Attenuation Tank R

Date March 2017
File Cascade.casx

esigned by KM
Checked by KHN

Micrc Drainage Source Control 2013.1.7

Cascade Summary of Results for Attenuation Tank B.srax
Storm HMax Max Max Max Max Max Status
Event Leval Depth Infiltration Control E OQutflow Volume

{m) (mn) (1/s) {1/s) (1/s) (m>)
15 min Winter 9,122 0.472 0.0 o 300 5.0 53,48 C K
30 min Winter 2.272 0,622 0.0 5.0 5.0 70.9 Flood Risk
60 min Winter 9.410 0.76C 0.0 5.0 5.0 86.6 Flood Risk
120 min Winter 9.504 0.854 0.0 5.0 5.0 97.4 Flood Risk
180 min Winter 9.516 0.86E 0.0 5.0 2.0 98.7 Flood Risk
740 min Winter 9.499 0.848 0.0 5.0 5.0 9¢.8 Fleoad Risk
360 min Winter 9.456 0.806 EYok) 5.0 5.0 91.9 Flood Eisk
480 min Winter 9,399 0.74% 3.0 5.0 5.0 85.1 Flaoaod Risk
500 min Winter 9.338 0.688 0.0 .0 5.1 8.4 Flaod Risk
120 min Winler 9.276 0.62E6 0.0 B 5.0 71.3 Flaod Risk
ol min Winter 9,.15% 0_.507 0.0 5.0 5.0 57.8 O K
1440 min Winter 8.983 0.313 0.0 B 1 5.0 C 1 IR O K
2160 min Winter 8.835 0.185 0.0 d, B 4.6 21 .1 0 K
2880 min Winter 8.800 0.150C 0.0 3.8 3.8 17 0 K
4320 min Winter 8.72l1l 0.111 0.0 2.8 2.8 12.86 0 K
5760 min Winter 8.738 0.088 0.0 2t 7 10.1 O K
7200 min Winter 8.724 0.074 0.0 30 1.9 8.5 C K
8640 min Winter 8,715 0.0&5 0.0 1.5 1.6 7.4 0 K
10060 min Winter §.707 0.057 2.0 1.4 1.4 .o C K

Storm Rain Flooded Discharge Time-Peak

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

15 min Winter 110.408 0.0 58.4 af

30 min Winter 79.578% 0.0 78.5 11

60 min Winter 51.031 0.0 100.7 70

120 min Winter 31,581 0.0 124.6 124

180 min Winter Z3.488 0.0 139.0 178

240 min Winter 18,897 0.0 1497 202

360 min Wintcr 13.902 0.0 lgd. e 278

480 min Winler 11,188 0.0 176.3 354

600 min Winter 9,417 0.0 185.8 476

720 min Winter g.187 0.0 193.:9 46

960 min Winter 6.558 0.0 207 :1 b2g

1440 min Winter 4.789 0.0 226 .8 862

2160 min Winter 3.4895 0.0 247.9 1156

2880 min Winter gy 4 0.0 263.6 15CE

41320 min Winter 2.020 0.0 287.1 2240

5760 min Winter 1.607 0.0 304.6 2052

7200 min HWinter 1.346 0.0 318.6 36680

RGA0 min Winter 1.165 0.0 H431..2 4408

10080 min Winter 1.032 0.0 342.0 5072

1982-2013 Micro Drainage LLd




Escher Silverman

Lone Barn Studios
Stanbridge Lane
Romsey S0O51 OHE

Horndcan Road
Emsworih
Arttenuation Tank B

e

File Cascade.casx

Designed by KAM
Checked by KHN

Micro Drainage

sSource Control 20013.%7.,.1

Yes
0. 750
0.840

L5
10080

Cascade Rainfall Details for Attenuation Tank B.srcx
Rainfall Model F3E Winter Storms
Roturn Period (years) 100 Cv {(Summer)
Region England ano Wales Ow (Winkter)
M5-60  (uun) 19.400 ShorteslL Storm {(mins)
Fatio R 0.350 Longest Slorm (mins)
Summer Sterms Tes Climate Change %

From

Time Arca Diagram

Tobtal Area (ha) 0.235

+30

Time (mins) Area | Time (mins) Area | Time (mins) Area

- To: (ha) | From: To: {ha) | From: Ta: (ha)

i 5 0.000 2 10 0.118 10 5 0.11%
©1982-2013 Micro Drainage LLd




Escher Silverman Pagc 4

Lone Barn Studios Horndean Road

Emsworth
Attenuation Tank B

Stanbridge Lanc
Romsey 5051 OHE

Date March 2017 Designed by KAM

Filec Cascadc.casx

Checked by KHN

Micro Dralnage Source Control 2013.1.1

Cascade Model Delalils for Attenuation Tank B.:srcx

Storage is Online Ccver Level (m) 9.550

Cellular Storagc Structurc

Inverl Level (wm) 2 .650 Safety Factor I,
Infiltration Coefficient Base (m/hr] 0.00000
Infiltration Cgoefficient Side (m/hr) 0.00000

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

C.000 120.0C 0.0 0.900 124.40

Depth/Flow Relationship Outflow Control

Invert Level (m) 8.650

Depth (m) Flow (1/s) |Depth {(m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m)
0,200 . 0000 1,800 5.0000 3.400 5.0000 5.000
0.400 5.0000 Z2.000 5,0000 3.600 5.0000 5« 2080
0,600 5.0000 Z£.200 5.0000 3.800 5.0000 5.4040
0.800 5. 0000 Z2.400 5.0000 4.000 5. 0000 5.600
1.000 5. 0000 2,800 5.0000 4,200 5. 0000 5,800
1.200 5.0000 Z.800 5., 0000 4.400 5.0000 6,000
1.400 5.0000 3.000 b, 0000 4,600 5.0000
1.600 5.0000 3. 200 5.0000 4,800 5.0000

©@1982-2013 Micro Drainage T.td

[l
Porosity 0.95

Flow (l1/s)

5.0000
5. 0001
5. 0000
5.0000
5.0000
5. 0000




Escher Silverman :
Lone Barn Studios Horndcan Rocad

Stanbricge Lane Emsworlh

Romsey S051 OHR Attenuaticn Tank A

Datc March 2017 DmmHm:mn-m% KAl

File Cascade.casx Checked by KHHN

Micro Drainage Sounrce Ceontrol 2013.1.1

Cascade 3ummary of Results for Attenunation Tank A.sSrcx

Upstream Outflow To Overflow To
Structures

(None) Road lA.srcx (Hone)

Half Drain Tinme : 147 minutes.

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control E Qutflow Volume

(m) {m) (1/s) {1/s) (1/s) (m*)
15 min Summer 10,080 0.430 0.0 5,0 5.0 £0.8 C K
30 min Summer 10,213 0,563 0.0 5.0 5.0 H3.5 C K
60 min Summer 10.327 0.677 0.0 5.0 5.0 64.4 Flood Risk
120 min Summer 10.388 0.738 0.0 5.0 5.0 70.1 Flood Risk
180 min Summer 10.381 0.741 0.0 20 5.0 70.4 Flood Risk
240 min Summer 10.377 0.727 0.0 5.0 2.0 63.0 Flood Risk
360 min Summer 10.337 0.687 0.0 5.0 5.0 .2 Flood Risk
480 min Soummer 10.231 0.641 0.0 5.0 5.0 60.9 Flecod Risk
A00 min Buvmmer 10.244 0,594 0.0 5.0 5.0 5b.4 C K
720 min Summer 10,198 0,548 0.0 LR o 5.0 52.0 O K
960 min Summer 10.112 0.462 0.0 ) Dl 43.9 C K
1440 min Summer Q9,975 0.325 0.0 h.0 5.0 30.8 Q0 K
2160 min Sommer 9.857 0.207 0.0 R 2.0 19.7 0 K
2880 min Summer 9.8720 0.170 0.0 q.73 4.3 165..2 O K
4320 min Suwmnper  92.779 0,129 0.0 o 3.2 12 O K
160 min Suncaer  9.755 0,105 0.0 2.6 2.6 c.9 0K
200 min Sumnmexr 9,738 0,088 0.0 i i B.A 0 K
€640 min Sumner 9.727 0.077 (). ] 1.9 1.9 T3 0K
10080 min Summer B.718 0,088 0.0 s 1.9 6.5 0O K

Storm Rain Flooded Discharge Times-Peak

Event (mm/hr) Volume Volume (ming)
(m?) (m*)

15 min Summer 110.4C0 EF%0 45.2 7

30 min Summer 79.579 0.0 o0.80 41

60 min Summer 51.031 0.0 10.0 63

120 min Summer 31,581 (.10 96. 0 114

180 min Summer 23,488 0.0 107.8 148

240 min Swmaner 18.897 0.0 115.6 180

360 min Suncper 13,3902 0.0 127 .6 250

480 min Sumner 11,169 0.0 134,71 318

600 min Swnncer g.417 0.0 144 .0 181

T20 min Suncner B.187 0.0 156.3 450

960 min Summner 6.558 0.0 160.5 576

1440 min Summer q.789 0.0 15 .8 514

2160 min Sumrmer 3.4E89 0.0 192.1 11386

2060 min Summer 2 1B 0.0 204.3 1484

4320 min Surmer 2.020 0.0 222.5 2212

5760 min Surmer 1.607 0.0 2ab. ] 2944

7200 min Surmer 1.344 0.0 Za A 3680

8640 min Surmer 1:165 0.0 25G.7 4405

10080 min Surmer ). 32 0.0 2050.1 5144

©@1982-2013 Micro WHDwﬁmmn Ltd




Escher Silverman Paage 7

Horndean Road
Fmswortn

T.onme Barn Studios

Stanbridge Lane
Homsey S051 OHE
2017
File Cascade.casx

Attenuation Tank A
Designed by KAM
Checked by KHN

Date March

Micro Drainage Source Control 2013.1.1

Cascade Summary of Results for Attenuation Tank A.srcx

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

(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Winter 10.136 0.486 0.0 5.0 5.0 46. 1 B
30 min Winter 10.288 0.638 0.0 5.0 5.0 80.6 Flood Risk
60 min Winter 10.423 0.773 0.0 50 5.0 73.4 Flood Risk
120 min Winter 10.504 0.854 0.0 o« B 5.0 81.1 Flood Risk
180 min Winter 10.501 0.851 0.0 5.0 5.0 80.8 Flood Risk
240 win Winter 10.480 0.830 0.0 5.0 5.0 76.8 Flood Risk
360 min Winler 10,419 0.7869 0.0 5.0 5.0 73.1 Flood Risk
480 min Winler 10.348 0.698 0,0 -y R 2 5% 6.3 Flood Risk
600 min Winter 10,272 0.6824 0.0 J 38 8 5.0 59.3 Flood Risk
720 min Winter 10.202 0,552 .0 5.0 5.0 | 0O X
8960 min Winter 10.071 0.4£1 0.0 .h .l 40.0 0O K
1440 min Winter 2.884 0.234 0.0 5.0 5.0 423 D K
2160 min Winter 2.813 0.1l63 C.a 4.1 | A 15.4 0 K
2880 min Winter &.781 0.131 G.0 kL o I 12.5 0 K
1320 min Winter 2.746 0.09% C.0 7 2.4 9.2 D K
7760 min Winter ©.727 0.077 0.0 1.9 1.8 g S 0 K
7200 min Winter 9.715 0.065 0.0 Lk 1.%6 6.1 0 K
B640 min Winter 9.706 0.056 0.0 1.4 1.4 53 0 K
10080 min Winter ©9.700 C.050 0.0 142 i &.7 D K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m3) {m*)

15 min Winter 118.408 0.0 50.7 28

30 min Winter 79.578 0.0 68.1 41

60 min Winter 51.031 0.0 87.4 cE

120 min Winter 31.581 0.0 108.2 124

180 wwin Winter 23.4838 0.0 r20.7 162

240 mwin Winler 18,8897 0.0 129.5 184

360 min Winter 13.902 0.0 142.9 212

480 min Winter 11,188 0.0 3] 344

600 min Winter 9,417 0.0 1al.3 414

720 min Winter g.187 0.4 168, 3 4B7

960 min Winter 6,558 0.0 178.8 608

1440 min Winter 1.788 0.0 196.9 818

2160 min Winter 3.489 0.0 215.2 1140

Z880 min Winter 2.7783 0.0 228.8 1508

4320 min Winter 2.020 0.0 249.2 2216

RT60 min Winter 1.607 0.0 264 .4 2044

7200 min Winter 1.346 0.0 2716.7 J672

BA40 min Winter 1155 0.0 287.5 4382

10080 min Winter W 0.0 296.5 5120

®1982-2013 Micro Drainage Lid




Escher Silveorman

T.one DBarn Studios
Stanbridge Lane

Romsey SC51 OHE

Horncean Road
Fmsworth
Attenuation

Tank A

2017
Fi1le Cascade.CAasg®

Date March

Checked by KHN

Designed by KAM

Micro Drainage

Source Control

20131 .1

Cascade Rainfall Details for Attenuation Tank A.sro:

Rainifall Model FER Winter Storms Yes
Return Period (ycars) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mum) 19.400 Shortest Starm (mins) 15
Ratio IR 0.350 Longesl Storm (mins) 10080
Surmer Storms Yes Climale Change % +30
Time Arca Diagram
Total Area (ha) 0.204
Time {(mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) | From: Ta: (ha) | From: To: (ha)
0 5 0.000 o 10 0.102 10 15 0.102
| - ®1982-2013 Micro Drainage Ltd




Escher Silverman

Lone Barn Studios Morndean Road

Emsworth
Attoenuation Tank I
Designed by KAM

Stanbridge Lane
Romsey S051 OHE
Date March 2017

File Cascade.casx Chnecked by KHN

Micro Drainagce Source Control 2013,1.1

Cascade Model Dctails for aAttcnuation Tank A.srcx

Storage is COnline Cover Lewvel {(m) 10.550

Cellular Storage Structure

Invert Level (m)
Infiltration Coefilicienlt Basc (m/hr)
Infiltration Coefficient Side (n/hre)

%.650 Safety Factar 5.0
0.00000 Porasity 0.%5
0.00000

Depth (m) Area (m®) Inf. Area (m*)

0.000 100.0 0.0 0.600 100.0

NDepth/Flow Relationship Outflow Conlrol

Invert Level [(m) 92.g80

Depth (m) Flaw (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) Depth (m)
0.200 5%.0000 1.800 5. 0000 3.400 5.0000 5.000
0.400 H.0000 Z2.000 5.0000 3.a800 5.0000 5.200
U.alu 5., 0000 2.200 5.0000 3.800 5.0000 5.400
C.800 5.0000 2.400 5. 0000 1.000 5.0000 5.600
1.000 5.0000 2.600 5.0000 1.200 5.0000 5.800
1.200 H.0000 Z2.800 5.0000 4,400 5.0000 6.000
1.400 %, 0000 3.000 S.00Q0 4,600 H,0000
1.600 5. 0000 3.200 5.0000 4.800 5.0000

®1982-2013 Miaro Drainage Ltd

Depth (m) Ares (m?) Inf. Area (m?)

0.0

Flow {(l1/8)

5.0000
5.0000
5.0000
5.0000
5.0000
5.0000
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E=scher

Lvarmall

Romsey

Lonc mmwm Studios
Stanbridge Lanc
9051 0OHE

Flle

Date zuwnr 2077

[lorndean

Emsworth

Road

Attenuation Tank C

Cascadc.casx

Designed by KAM

Checked by

Micro Drainage

15
34
60
120
150
24C
360
480
600
720
g0
1240
2160
2880
1320
H160
7200
8040
10080

Cascade Summary of Results for Attenuation Tank

‘Source Control 2013.1.1

T i s

Upstream Qutflow To Overflow To
Structures
(Hene] Reoad 1A.srex (one)

Half Drain Time @

G minutes.

Storm Max Max Max Max Max Max
Event Leval Depth Infiltration Control & Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m*)
min Swrmer 9.092 0.392 0.0 5.0 5.0 28.0
ming Swouner 9.208 0,508 0.0 AL 5.0 s o S
min Summer 9.297 0,597 0.0 R 5.0 44.3
min Sununer 9,33Z 0.637 0.0 5.0 5.0 4.8
min Summer 9.323 0.623 0.0 5.0 5.0 46.2
rin Summer 9.299 0,598 0.0 H0 5.0 44,4
min Summer 92.243 0,543 0.0 5.0 2.0 40.3
min Summer 2,187 0.48%9 0.0 5.0 5.0 G § T
min Summer 2.133 0.433 0.0 LR E 5.0 3721
rin Summer 9.084 0,384 C.0 5.0 5.0 28.4
nin Summsr 2.002 0.302 0.0 < Bl 5.0 22 .4
riin Summer 8,903 0.203 c.0 5,00 5.0 15.0
min Summer B8.856 0.15%6 D.0 3.9 3.9 11.6
min Summer B8.829 0.12Y% 0.0 0 3.2 9.5
min Summer B.796 0.026 0.0 i 2 Tl
min Summer 6.778 0.078 0.0 1.9 1.8 5.8
min Summer 8.765 0.065 0.0 1.6 1.6 1.9
min Summer B8.757 0.057 0.0 1.4 1.4 d,7
min Summer 8.750 0.050 0. 1,3 1.3 3.7

Storm Rain Floocded Discharge Time-Peak

Event (mm/hr) WVolume valume (mins)
(m) (m?)

15 min Swuucr 118,408 0.0 B 27

40 min Swiuimer 79,578 0.0 44 .7 40

60 min Summer 51,031 0.0 57 .4 G

120 min Summer 31,581 0.0 71.0 102

180 min Summer Z3.438H 0.0 i 136

240 min Summer 18,897 0.0 85.0 170

360 min Summer 13.90Z2 .o 93.8 238

480 min Summsr 11.1585 0.0 100.5 304

600 min Summer 9. 417 0.0 105.9 368

720 min Summsr B.137 0.0 {4 B 478

960 min Summer 5.958 0.0 118.0 546

1440 min Summer 4.789 0.0 12%.3 162

2180 min Summer 3.489 0.0 141,13 1124

Z880 min Summer 2.783 0.0 150.3 1480

4320 min Summer 2.020 0.0 163.6 2212

5760 min Sumncr 1.8607 0.0 173.6 2944

7200 min Sumuier 1.346 0.0 181.7 3672

€640 min Summer 1.165 0,10 188.7 4408

10080 min Summer 1,032 0.0 184 .9 5144

®19872-2013 Micro Drainage Ltd
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Escher

T.one Narn

Silverman

Studios

Stanbridge Lane

Homsey

S051 OHE

Horndean Rcad

mmsworth
Attenuation Tank C

Cate March 2017
File Cascade.casx

Designed by KAM

Checked by

Micro Drainage

Sonrce Control 2013.1.1

15
30
(20
120
180
240
360
480
6ou
720
9e0
1440
z1lel
2880
4320
5760
7200
0E4D
100€0

Cascade Summary of Results for Attenuation Tank C.srcex

storm Max Max Max Max Max Max
Event Level Depth Infiltration Contreol & Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m*)
min Winter 2.144 0,444 0.0 5.0 5.0 372.9
min Winter 9.278 0.578 0.0 o S8 5.0 42.8
nin Winter 9.385 0.685 0.0 5.0 5.0 50.7
min Winter 9.423 0.723 0.0 5.0 5.0 53.6
min Winter 2.407 0.707 0.0 3.0 o B8 hi.d
min Winter 9,370 0.670 0.0 5.0 5 4 48,6
min Winter 9.282 0.582 0.0 5.0 ik i
min Winter 9,193 0.493 0.0 5.0 5 .4 36.5
min Winter 2,110 0.410 0.0 3.0 o .0 30.4
min Winter 9.03% 0.336 0.0 5.0 5 a4 24.5
min Winter 8.928 0,228 0.0 5.0 5 f 16.9
min Winter 8.863 0.1leé3 0.0 4.1 q.1 12.0
min Winter §.821 0.121 0.0 3 .0 3. 1 9.0
min Winter 8.797 0.0957 0.0 ? ol 2.4 T2
min Wintexr 8.771 0.071 .0 1.8 1.8 By
min Winter 6.757 0.057 .0 1.4 . d 4.2
min Winter £.748 0.048 0.0 1:2 i 97, 3.0
min Winter §.741 0.041 0.0 1.0 1.0 3.0
min Wintexr 8.737 0.037 0.0 0.9 0.9 #

Storm Rain Flooded Discharge Time-Peak

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

15 min Winter 118.408 0.0 3713 21

30 min Winter 79.578 0.0 50.1 40

A0 min Winter 51.031 0.0 &4 .3 =1

120 min Winter 31.581 0.0 i85 112

180 min Winter 23.488H 0.0 gB8.7 146

240 min Winter 18.897 0.0 5.2 1584

360 min Winter 13.907 0.0 105:1 206

480 min Winter 11.1869 0.0 112.5 326

600 min Winier 9,417 0.0 118.6 38¢

720 min Winter g.187% 0.0 123.8 448

980 min Winterxr 6.558 0.0 132.2 550

1440 min Winter 4.78Y9 0.0 144 .8 137

2160 min Winter 3.489 0.0 158. 2 1132

2880 min Winter 2.783 0.0 168.3 1484

41320 min Winter 2.020 0.0 183.2 2212

57€¢0 min Winter 1.607 0.0 194 .4 2944

7200 min Winter 1.346 0.0 203.5 36410

£640 min Winter 1.165 0.0 211.4 4400

10080 min Winter 1.032 0.0 218.3 K128

©1982-2013 Micro Drainage Ltd
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Escher Silverman

Lone Barn Studios lTorndean Road

Stanbridgc Lanc Emsworth

Romsey S0OS51 0OHE Attenuation Tank C

NDate March 201/ Designed by KAHN

Filc Cascade.casx Cheacked by

Micre Dralnage Source Control 2013.1.1

Cascade Heinfall Details for Attenuation Tank C.srcx

Rainfall lecdel FER Winter Slorns Y5

Return FPeriod (years) 100 Cv [Summer) 0.750
Regicn England and Wales Cv {(Winter} 0.840

M5—-60 (mum) 19,400 Shortest Storzm (mins) 15

Ratio R 0.350 Longest Storm (mins) 100B0

Summar Storms Tes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.150

Time ({mins) Area | Time (mins) Area | Time (mins) Area
From: To: {ha) | From: To: (ha) | From: T [ha)
0 5 0.000 5 10 0.075 10 15 0,005

@1982-2013 Micro Drainage Ltd




ILscher Si1ilwveridn

Lone Barn Studios
Stanbridge Lanc
Romsey 5051 OHE
' Date March 2017
File Cascadec.casx

Horndean Road
Emesworth
Attenuation Tank C
Designed by KAM

Checked by

Micro Dralnage

Source Control mch.w.H

Cagcade Model Details for Attenuvation Tank C.srox

0.000
0.edo

Storage is Online Cover Level {m) 8,600

Cellular Storage Structure

Invert Level {(m)

78.0

6.0 0.200 T80
78.0 g0

Depth/Flow Relationship Outflow Conlrol

a.700 Safety Factor
Irnfiltration Coefficienl Basce (n/hr) 0.00000
Infiltration Coefficient Side (w/he) 0.00600

Invert Level

8.700

Depth (m) Area (m?) Inf. Area (m?) |Depth (m} Area (m?®) Inf. Area (m?*)

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l/s) |Depth (m)
0.200 5. 0000 1.800 5.0000 3.4100 5.0000 5.000
0.400 5. 0000 2.000 5.0000 3,600 5.0000 5.200
0.&e00 5.0000 2.200 5.0000 3.800 5.0000 5.400
U.800 5, 0000 2.400 5,0000 1.000 5.0000 5.600
1.000 5. 0000 2.600 5.0000 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

5.0
Porosity 0.85

Flow (l1/3)

2. 0000
2.0000
5. 0000
2. 0000
2. 0000
5.0000

©1982-2013 Micro Drainage LLd




Lscher Silverman

Lone Barn Studios Horndean Road
SLanbridge Lane Emsworth

Romsay S051 OQHE PlotL 114 Drive
Date March 2017 Nesigned by KAM
| File Cascade,casx Checked by

‘Micro Drainage Source Control 2013.1.1

Cascade Summary of Resulls [or Plot 114.srcx

Upstream Cutflow Te Overflow To
Structures
'Mone) Road 1lA.srox (Mone)

[1alf Drain Time :* 24 minutes.

Starm Max Max Max Max Max Max Sstatus
Event Level Depth Infiltration Contrel & Outflow Volume

(m) {m) (1/s) (1/s) (1/s) (m*)
1% min Swuner 10.500 0.200 a.,0 1.1 .l 2.2 Flood Risk
30 min Summer 10,539 0.239 0.0 1.4 1.4 2.7 Flood Risk
60 min Summer 10.559 0.259 0.0 1.4 i.3 7.9 Flaod Risk
120 min Summer 10.544 0.244 0,0 1.4 1.4 Z.B Flood Risk
180 min Summer 10.51% 0.21% 0.0 1.4 1.4 2.4 Flood Risk
240 min Sunmer 10,492 0,182 0.0 L 1.3 2.2 Flood Risk
360 min Surmmexr 10.4¢é2 0.162 0.0 L. i 1.8 Flood Risk
430 min Summer 10.441 0.141 0.0 1.0 L.0 l.b Flood Risk
600 min Summer 10.425 0.125 0.0 0.9 0.9 1.4 Flood Risk
720 min Summer 10.413 0.113 0.0 0,8 J.8 1.2 Flood Risk
960 min Summer 10.395 0.085 0.0 0.7 0.7 1.0 Flood Risk
144C min Summer 10.373 0.073 0.0 0.5 0.5 U.B Flood Risk
2160 min Summer 10.355% 0.055 C.0 0.4 0.4 D.6 Flood Risk
268C min Summer 10.344 0.044 C.0 0.3 (. 3 0.4 Flood Risk
4320 min Summer 10.333 0.033 0.0 | E 0.2 0.3 Floeod Risk
3760 min Summer 10.326 0.026 c.0 0.2 0.2 0.2 Flood Risk
7200 min Summer 10.322 0.022 C.0 0.2 0.2 0.2 Flood Risk
8640 min Summer 10.319 0.019 c.0 0.1 .1 0.1 Flood Risk
10080 min Summer 10.317 0.017 C.0 0.1 .1 0.1 Flood Risk

Storm Rain Flcocoded Discharge Time-Peak

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

15 min Summer 11&.408 0.0 2.9 20

30 min Summer 79,578 .0 4.0 30

60 min Summer 51,031 0.0 s I d i

120 min Summer 31.581 0.0 6.4 A

180 min Summer 23.408 0.0 Tt 112

240 min Summer 10.8697 0.0 7.7 142

360 min Summer 13.902 0.0 8.5 202

480 min Summer 11.16¢ 0.0 9.1 264

600 min Summer 9,417 0.0 9.6 324

720 min Summer §.187 0.0 10.1 384

960 min Summer fh.558 0.0 187 506

1440 min Summeor 4,789 0.0 11 .8 744

2160 min Suwmcr 3.48% 0.0 12.8 1108

2880 min Sunmer 2,783 0.0 13.68 1476

4320 min Sununer 2.020 0.0 14.7 2204

5760 min Summszx 1.607¢ 0.0 15.5 2928

7200 win Summer 1.3486 0.0 16.2 3672

B640 min Summer 1.. 265 0.0 16.7 4400

10080 min Summer 1.032 0.0 132 5120

©1982-2013 Micro Drainaga I.td




' mscher Silverman
'Lone Barn Studios Horndean Road _
Stanbridge Lane Fmsworthn |
Romsey S051 OQHE Plot 114 Driwve
‘Nate March 2017 Designed by KAM
File Cascade.casx Checked by |
Micro Drainagc Source Control 2013.1.]1
Cascade Summary of Results for Plot 114.8rck
Storm Max Max Max Max Max Max Status
Evont Level Depth Infiltration Contrel E Cutflow Volume
{m) {m) (1/s) (1/s) (1/s) (m?)
15 min Winter 10.527 0.227 0.0 1.4 1.4 2.6 Flood Risk
30 min Winter 10.571 0.271 0.0 1.4 1.4 3.1 Flood Risk
al min Winter 10.58% 0.286 0.0 1.4 1.4 3.2 Flood Risk
120 min Winter 10.550 0.250 0.0 1.4 1.4 2.B Flood Risk
180 min Winter 10.508 0.206 0.0 1.4 1.4 2.3 Flood Risk
240 min Winter 10.479 0.179 0.0 143 1.3 2.0 Flood Risk
300 min Winler 10.444 0.144 0.0 1.0 1.4 1.6 Flood Risk
480 min Winter 10.420 0.120 0.0 0.8 0.8 1.3 Flood Risk
600 min Winter 10.404 0.104 0.0 (). 7 0.7 1.1 Flood Risk
720 min Winter 10.392 0.0952 0.0 0.6 0.6 1.0 Flocd Risk
90 min Winter 10.375 0.075 0.0 & 0n.5% 0.8 Floocd Risk
1440 min Winter 10.355 0.055 0.C 0.4 0,4 0.6 Fload Risk
2160 min Winter 10.341 0,041 0.0 0.3 0.3 0.4 Fload Risk
2880 min Winter 10.3332 0.033 0.0 0.2 0.2 0.3 Floocd Risk
41320 min Winter 10.324 0.024 0.0 0.2 n.2 0.2 Flood Risk
5760 min Winter 10.31% 0.0193 0.0 i D § 0.1 Floocd Risk
7200 min Winter 10.316 €.016 0.8 £ g 0.1 0.1 Flood Risk
£640 min Winter 10.314 0,014 0.0 0.1 .1 0.1 Flood Risk
10080 min Winter 10.312 0.012 0.0 D1 £ 0.1 Flood Risk
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Valume Volume (mins)
(m=) (m?)
1% min Winter 118.408 0.0 oD 21
30 min Winter 798.579 0.0 Fa D 3
60 min Winter 51.031 0.0 5.8 =0
1Z20 min Winter 31.581 C.0 T 86
180 min Winter 23,488 0.0 8.1 116
240 min Winter 18.8%97 0.0 8.7 146
360 min Winler 13,902 0.0 9.0 208
480 min Winkter 11,1869 0.0 10.3 270
E00 min Winter B.417 0.0 10.8 330
720 min VWinter B.187 0.0 11.3 3490
260 min Winter €£.558 0.0 2.1 510
1440 min Winter 4.789 0.0 132 156
2160 min Winter 3.489 0.C 14.4 1108
2880 min Winter 2. 183 0.C 15.3 1464
4320 min Winter 2.020 0.0 15.%6 2176
5760 min Winter 1.607 0.C 17.5 28348
7200 min Winter 1.346 0.0 15.2 35776
8640 min Winter L. RS 0.0 13.3 4344
10080 min wWinter 1.032 0.0 19.4 487 ¢

©1982-2013 Micro Drainage Ltd




Escher Silverman

Lone Barn Studios Horndean Road
Stanbriage Lane Emsworth

Romsey 80531 OHR PlotL 114 Drive

Date March 2017 Nesigned by KAM

Mile Cascade.casX Checked by

Micro Unm43mmm- Source Control 2013.1.1

Cascade Rairnfall bUetails for Plot 11l4.src¥

Rainfall Hodel FSR Winler Storms Yes

Return Pericd (years) 100 Cy [(Summer) 0.750
Region England and (ales Cv (Winter) 0.B840

M5-60 (mm) 19.400 Sheortest Storm [(mins) 1%

Katia R 0.350 Lengest Storm {(mins) 10080

Sumuacr Storms Yes Climate Change 3% +30

Tima Area Diagram

Total Area (ha) 0.014

Time {mins) Area | Time (mins) Arsa
From: To: {ha) | From: To ! (ha)
0 5 0.000 5 10 0.014

@1982-2013 Micro Drainage LLd




Escher Silverman

Horndean Road

Lonc Barn Studios

Emsworth
Plot 114 Drive

Stanbridge Lanc
5051 OHE

Romsey

Date March 2017
File Cascadc.cdsx

Designed py KAM
Checked by
Source Cantral 2013.1.1

Micro Drainage

Cascade Model Details for Plot 114.srcx
Storage is Online Cover Level (m} 10.600
Porous Car Park Structure
Infiltration Coelificicnt Base (m/hr) 0.00000 Width (m) 3.0

Membrane Percolalion (mm/hr) 1000 Length (m]) 128
Max Percclation [1/s) 10.48 Slope (1l:¥X) 1000.0

Safety Faclor 5.0 Nepression Storage (mm) 5

Forosily 0.30 kvaporation (mm/day) 3

Invert Level [(m) 10.300 Cap Volume Cepth (m) 0.000

Depth/Flow Relationship OQutflow Control

Invert Lewvel (m) 10.300

@19H2-2013 Micro Drainage Ltd

Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)|Depth (m) Flow (1/s)
0.200 1.4000 1.800 1.4000 3.400 1.,4000 5. 000 1.4000
0.400 1.4000 2.000 1.4000 3.60C 1.4000 5.200 1.4000
0,600 1.400C 2,200 1.4800 3.800C 1.4000 5.400 1.4000
0,800 1.4000 Z.400 1.4000 4.000 1.4000 5. B00 1.4000
1.000 1.4000 z.600 1.4000 4.200 1.4000 L B00 1.4000
1.200 1.4000 Z.B00 1.4000 4,400 1.4000 b.000 1.4000
1.400 1.4000 3.000 1.4000 4,600 1.4000
1.6C0 1.4000 3. 200 1.4000 4.800 1.4000




Fecher Silverman

Loene Barn Studios Horndean Road
SLtanbridge Lane smsworth

Romsey 5051 0OHRE Plot. 11h Drive

Date March 2017 Dmmwm?m&-mm.ﬂw&

File Cascade.casx Checked by

Micre Drainage Source Control 2013.1.1

Cascade Summary of Resulis Tor Plet 11a,.87rc

Upstream CutElow To Owverflow To
Structures

(Mone)l Rocad 1A.srox (None)

Half Drain Time : 20 minutes.

Storm Max Max Max Hax Max Max Status
Event Leval DIepth Infiltration Contrel I Qutflow Volums

(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Summer 10.474 0.224 0.0 1.4 1.4 2.0 Flood Risk
0 min Summer 10.518 0.26% 0.0 1.4 1.4 2.4 Flood Risk
60 min Summer 10.534 0.284 0.0 1.4 1.4 2.6 Flood Risk
120 min Summer 10.508 0.258 0.0 1.4 1.4 2.4 Flood Risk
1860 min Summer 10.471 0.221 0.0 1.4 1.4 2.0 Flood Risk
240 min Summer 10.443 0.123 0.0 1.4 %4 1.8 Flood Risk
360 min Summesr 10.411 0.161 0.0 s B | 3 1.5 Flood Risk
480 min Summer 10.388 0.138 0.0 1.0 Ruchd 1.2 Fload Risk
600 min Summer 10.372 0.122 0.0 0.9 0.8 1.1 Flood Risk
120 min Snmmer 10.359 0.109 0.0 0.8 G.8 1.8 Flood Risk
960 min Summer 10.341 0.091 0.0 0.6 0.8 0.8 0 K
1440 min Summer 10.318% 0.0G9 0.0 0.5 0.5 0.6 0 K
2160 min Summer 10.302 0.052 0.0 0.4 C.4 0.4 0 K
2880 min Summer 10.292 0.042 0.0 0.3 0.3 0.4 0 K
4320 min Summer 10.280 0.030 0.0 .2 £.2 .2 0O K
5760 min Summer 10,274 0.024 0.0 n.2 B 0.7 0 K
7200 min Summer 10.270 Q.0720 0.0 0.1 0.1 0.7 0 K
8640 min Summcr 10.268 Q.018 0.0 0.1 0.1 0. O K
10080 min Summer 10.266 0.016 0.0 0.1 0.1 - 0 | O K

Storm Rain Floocded Discharge Time-Peak

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

15 min Sumrmer 118.408 0.C o | 20

30 min Summer 7T9.579 0.0 3T 28

60 min Summer 51.031 0.C 4.0 4@

120 min Summer 31.5&1 0.C 6.0 60

180 min Summer 23.488 0.0 .1 110

240 min Surmer 18.897 0.0 72 1410

360 min Summer 13,907 0.0 8.0 200

480 min Swoner 11,169 0.0 8.5 260

00 min Summer 9.417 0.0 9.0 322

720 min Summer B.187 0.0 9.4 g2

960 win Swrner 6.558 0.0 10.0 500

1440 minn Suncper 4. 78D 0.0 k.0 142

2160 min Sumner 3.489 0.0 2.0 11048

28E0 min Summer 2.783 0.0 B 2 1472

4320 min Summer 2,020 0.0 13.6 2208

52760 min Sumner 1.807 0.0 14 .5 2888

7200 min Summer 1.346 0.0 1541 3672

8640 min Summer 1.165 0.0 1593 4384

10080 min Summner 1038 0.0 16.1 5008

©1982-2013 Micro Drainage Ltd




Fscher Silverman

Lone Barn Studios

Stanbridge Lanc

Romsey

5021

OHE

Date March 20717
File Cascadc.casx

Horndean Road
Emsworth

Plot 115 Drive
Designed by KAH
Checked by

vicro Dralnege

el
120
180
240
360
480
600
720
ac0
1140
2160
2880
43720
5780
1200
gadl
10080

Sourcc Control 2013.1.1

Cascade Summary of Results for Plot 115.srcX

Storm Max Max Max Max HMax Max
Event Level Depth Infiltration Contrel E Qutflow Velume

(m) (m) {1/s) (1/s) (1/8) (m?)
min Winter 10.505 0.255 0.0 1.4 1.4 A
mnin Winter 10.553 0.303 0.0 1.4 1.4 2.8
min Winter 10.562 0.312 0.0 1.4 1.4 2.9
min Winler 10.508 0.259 0.0 [ [ 1.4 2.4
min Winter 10,454 0.204 0.0 1.4 1.4 1.9
min Winter 10.425 0.1775 0.0 1.2 | S, 1.6
min Winter 10.388 0.138 D.0 L.9 1.0 s
min Hinter 10,365 0.115 0.0 0.8 0.8 1.0
min Winter 10.348 0.098 .0 Gy 0.7 n.o
min Winter 10.337 0.087 0.0 d.o 0.6 0.8
min Winter 10.320 0.070 0.0 2 0.5 0.6
min Winter 10.302 0.052 0.0 0.4 0.4 0.4
min Winter 10.288 0.038 0.0 9.3 0,3 0.3
min Winter 10.280 0.030 0.0 0.2 0.2 0.2
min Winter 10.272 0.022 0.0 .2 0.2 0.2
min Winter 10,268 0.018 0.0 0.1 0.1 0.1
min Winter 10.265 0,015 0.0 g.1 £ 1 0.1
min Winker 10.263 0.013 0.0 # 0.1 4 1 |
min Winter 10.261 0.011 0. ., 0. .1

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr}) Volume Volume (nins)
{m?) (m?)
1% min Winter 118.408 0,0 R | gl |
30 min Winter 78.579 0.0 1.2 3

60 min Winter 51.031 2.0 5.4 50

120 min Winker 31,581 0.0 b.7 H4

180 min Winter 23.4B8 2.0 T8 112

240 min Winter 18.8%7 0.0 B.1 144

360 min Winter 13.902 0.0 8.8 204

480 min Winter 11,1868 0.0 0.6 266

GC0 min Winter 2.417 0.0 10.1 326

720 min Winter B.187 0.0 10.5 386

960 min Winter &.5590 0.0 11.2 206

1440 min Winter 4.789 0.0 12,3 744

2160 min Winter 3.489 0.0 13.4 11312

2880 min Winter 7.783 0.0 14,2 1472

4320 min Wintoex 2.070 0.0 5.5 2212

5760 min Winter 1.607 0.0 6.3 2936

7200 min Wintex 1.346 0.0 37 % £ 3564

8640 min Wintor 1.165 0.0 17.6 43248

10080 min Winler 1. 032 0.0 18.1 5112

@1982-2013 Micrn Drainage Ltd

Status
rloogd Risk
Flood Risk
Flocd Risk
Flocd Risk
Flocd Risk
Flood Risk
Flocd Risk
Flacd Kisk

0 K
0 K
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Escher Silverman

Lone Barn Studios Horndean Rcad
Stanbricdge Lane Bmsworlh

Romsey S051 OHE Plot. 115 Drive

Date March 2017 Designed by KAM

I'le Cascade.casx Checked by

Micro Drainage Source Control 2013.1.1

Cascade Rainfall Detzils ftor Plot 1l15.3recx

Eainfall Hodel FSR Winter Storms Yes

Return Periad (yvears) 100 Cv (Summer) 0.750
Hegiaon FEngland and Hales Cv (Winter) 0.840

M5-80 (mmn) 16,400 Shartest Storm (mins) ik~

Ballio R 0.350 lLongest Storm (mins) 10080

Summer SLorms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.013 _

Time (mins) Area | Time (mins) Area
From: TG : (ha) | From: To: (ha)
0 n 0.000 L 10 0.013

©1982-2012 Micro Drainage Ltd




Escher Silverman

Lone Barn Studios Horndean Road

Emsworth
Plot 115 Drive

Stanbridge Lane
Romsey 50H1 OIE

Date March 2017

File Cascade.casx

Nesigned by KAM
Checked by

Micro Drainage Source Control 2013.1.1

Cascade Model Debalils [or PPlot 115.s5rcx

Storage is Online Cover Lewvel (m) 10.65C

Porous Car Park Structurc

Infiltration Ccefficient Base [m/hzr) 0.00000 width (m) 4.4
Membrane Percolation (mm/hx) 1000 Length  (m) 7.0

Max Fercolation (1/s3) 8.6 Slope (1:%) 1000.0

Safety Factor 5.0 Depression Storage (nuo) 5

FPorosity 0.30 Lvaporation (rmm/day) 3

Invert Level (m) 14.250 Cap Volume Depth (m) 0.000

Nepth/Flow Relationship Oulllow Conlrol

Invert Level [m) 10.250

©1982-2013 Micro NDrainage Ltd

Depth (m) Flaw (1/s) Depth (m) Flow (1/s) |Depth (m) Flow (l1/s) |Depth (m] Flow (1/s)
0.200 1.400C0 1.800 1.4000 3.400 1.4000 5.000 1.4000
0.400 1.4000 2.000 1.4000 3.600 1.40C0 5.200 1.4000
0,600 1.4000 2.200 1.4000 3.800 1.4000 5.400 1.4000
0.300 1.4000 2.400 1.4000 4,000 1.4000 9.600 1.4000
1.000 1.4000 2. 600 1.4000 1.200 1.4000 | 5.80C 1.4000
1.200 1.4000 2.800 1.4000 4.400 1.4000 6.000 1.4000
1.400 1.4000 3.000 1.4000C 4,600 1.4000
1,800 1.4000 3.200 1.4000 4,800 1.4000
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Escher Silverman P

Lone Barn Studios Norndean Road

Emsworth

Plot 116 Drive
Designed by KAM
Checked by

Stanbridge Lane
Romsey G0kl CHE
‘Date March 2017
File Cascadec.casx

Micra Drainage Sonrce Control 20713.1.1

Cascade Summary of Results for Plot 1l6.srcx

Upstreamn Outflow To Overflow To
Struactures
(Nonc) Road 1A.srex (Hone)
Hali{ Drain Time : 15 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control I Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Swnmer 10.745 0.195 0.0 1.4 ) 1.3 FPlaod Risk
30 min Suntncr 10.776 0.226 0.0 1.4 1.4 1.5 Floodl Risk
60 min Suwmmer 10.777 0.227 D.0 1.4 1.4 1.5 KFlood Risk
120 min Summer 10,744 0,194 D.0 1.4 1.4 1.3 Flood Hisk
160 min Summer 10.7/18 0.16% 0.0 Lad 1.2 1.1 Flood Hisk
240 min Summer 10.8%97 0.147 0.0 1.6 1) 1.0 Flood Risk
360 min Summer 10.&70 0,120 0.0 0.8 0.8 0.8 Flood Risk
480 min Summer 10.851 0.101 0.0 0.7 0.7 0.7 Flood Risk
600 min Summer 10.&38 0.08E 0.0 0.6 0.6 0.6 Flood Risk
720 min Summer 1C0.£22 0.079 0.0 0.6 0.6 0.5 Flood Risk
950 min Summer 10.&15 0.065 0.0 0.5 G.5 0.4 Flood Risk
1440 min Summer 10.599 0.049 0.0 0.3 0.3 0.3 Floovd Risk
2160 min Summer 10.588 0.036 0.0 0.3 0.3 0.2 Flood Risk
72880 min Summer 10.572 0.0232 0.0 0.2 | 0.2 Flood Risk
43720 nmin Summer 10.571 0.021 0.0 0.1 0.1 0.1 IFlood Risk
5760 nmin Summer 10.567 0.017 0.0 0.1 0.1 0.1 Flood Risk
7200 min Summer 10.564 0.014 0.0 0.1 0.1 .1 Flocd Risk
£640 min Summer 10.562 0.012 0.0 B 0.1 0.1 Flocd Risk
10080 nin Sumrer 10.561 0.011 0.0 0.1 0. 0.0 Flocd Risk

Storm Rain Flooded Discharge Time-Peak

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

1% min Summer 118,408 0.0 1.9 19

A0 min Summer 79,579 C.0 2.6 24

60 min Summer 51.031] SR 2 T 44

120 min Summer 31.581 0.0 4.1 76

160 min Summer 23,488 0.0 5.0 106

240 min Summer 18.84Y7 0.0 5.0 13@

360 min Surmer 13,302 0.0 e 198

160 min Surmer 11.169 0.0 5.9 258

600 min Summer 5 0.0 6.2 318

720 min Summer 8.187 0.0 B.50 378

960 min Summer b.253 0.0 h.9 198

1440 min Summer 4.78%8 0.0 1.6 740

2160 min Summer 3.46¢ 0.0 8.3 1104

2EB0 min Summear 2.783 0.0 5.8 1458

4320 win Summer 2.020 0.0 9.5 2204

5% 60 win Summor 1.607 0.0 13.0 2936

7200 min Summcr 1.346 0.0 LEF 0 1624

B640 min Summsr 1.165 0.0 10.8 4304

10080 min Summer 1,032 0.0 it.1 508§

@1982-2013 Micro Drainage Ltd




Nscher Silvermen

Lone Barn 5Studios
Stanbridge Lane

Romsey S051 0OHE

Date March 2017

File Cascade.cas¥

Micro Drainage

Source Control 2013.1.1

Horndean Road
Fmsworth

Plot 116G Drive
Designed by KAM
Checked by

Cascade Summary of Results tor PlolL 116.srcx

Storm Max bMax Max Max Max Max
Event Level Depth Infiltration Control E Qutflow Volume

(m) (m) {1/s) (1/8) (1/s) (m*}
15 min Winter 10.770 0.Z220 a.0 1 1.4 1.5
30 min Winter 10.800 0.250C J.0 1.4 : I,
60 min Winter 10.787 0.237 0.0 1.4 1.4 1.6
120 min Winter 10.735 0.185 0.0 A e 143 1.2
180 min Winter 10.702 0.152 0.0 1.1 L ot 1.0
240 min Winter 10.6878 0.128 0.0 0.9 0.8 0.8
360 min Winler 10.649 0,099 0.0 0.7 § [ 0.8
480 min Winter 10.831 0.081 0.0 0.6 0.6 0.5
600 min Winter 10.619 0.089 0.0 0.5 0.5 L. 4
720 min Winter 10.%11 0.086l 0.0 0.4 0.4 0.4
960 min Winter 10.599 0,049 0.0 0.3 g3 .3
1440 min Winter 10.586 0.036 0.0 n.3 0.3 0.2
2160 min Winter 10.576 0.0Z26 0.0 0.2 0.2 0.2
2880 min Winter 10.571 0.0Z21 0.0 0.1 0.1 0.1
4320 min Winter 10.565 0.015 0.0 0.1 i § .
760 min Winter 10.562 0.012 0.0 0.1 3 4 0.1
7200 min Winter 10.560 0.010 .0 0.1 Bl 0.0
8640 min Winter 10.559 0.009 0.0 0.1 0.1 0.0
10080 min Winter 10.558 0.008 0.0 0. 7 25 0.0

Storm Rein Flooded Discharge Time-Feak

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

£ min Winter 119.408 0.0 0 | 210

30 min Winter 73.579 0.0 2us 29

EO min Winter 51.031 0.0 Il d &

120 min Winter 31.581 0.0 " 718

180 min Winter 23.488 0.0 L 110

240 min Winkter 18.897 .0 5.6 144

360 min Winter 13,902 0.0 0.2 200

480 min Winter 11.169 0.0 6.6 260

600 min Winter 9.417 0.0 7.0 322

720 min Winter 8.187 0.0 p i 382

8¢0 min Winter 6.958 0.0 Tk 500

1440 min Winter q.7184 0.0 2.5 7348

2160 min Winter 3.489 0.0 9.3 1108

2880 min Winter 2.783 0.0 9.9 1472

4320 min Winter 2.020 0.0 10.7 2168

5760 min Winter 1,607 0.0 ¥l.3 2824

7200 min inter 1,346 0.0 11.8 3584

83640 min Winter 1.165 0.0 Y22 4384

10080 min Winter 1.032 0.0 12.5 5037

©1982-2013 Micro Drainage Ltd

Status
Flood Risk
Flood Risk
Flocod Risk
Flcod Risk
Flaood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flocd Risk
Flood Risk
Flood Risk
Flocd Risk




Escher Silverman

Lone Barn Studios Horndean Road
Stankbridge Lane Emsworth
Romsey S0&1 OHE Plot 116 Drive
Date March 2017 Designed ny KAM
File Cascade.casx Checked by
Micro Dralnage Source Control 2013.1.1
Cascade Raintall Details fer Plot 116.8rcx
Eainfall HMadel FSE Winter Storms Yes
Return Pericd (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0,840
MS—-60 (mm) 19,400 Shortest Starm (mins) 15
Ratio R 0.350 Longest S8torm (mins] 10080
sunmer Storms XS Climale Change 2 +30

Time Area Diagram

Total Area (ha) 0.009

Time (mins) Area | Time (mins) Area
From: To: {ha) | From: To: {tha)
(] 5 0,000 N 10 0.009

©1682-2013 Micro Drainage Ltd




[Escher Silverman Page
Lone Barn Studlios Horndecan Road
Stanbridge Lane Bmsworlh
Romsey S051 OHE Plot 116 Drive
Date March 2017 Designed by KAM |
MNMle Cascade.casx Checked by
Micre Drainage Sourse Sontrol 2013.1.1
Cascade Model Netails fcocr Plot ll6.srcx
Btorage is Online Cover Level (m) 10.850
Porous Car Park Structure
Infiltration Coefficient Base (m/hr) 0.00000 Hidth {m) 3.2
Memhrane Percolation (mm/hr) 1000 Length {(m) 7.0
Max Percolaticn (1/s) 6.2 Slope (1:¥) 1000.0
Safety Factor 5.0 Depression Storage (mm) 5
Forosity 0.30 Evaporaticn (mm/day) 3
Invert Lewvel (m) 10,550 Cap Volume Dzspth (m) 0.000
Depth/Flew Relationship Outflow Control
Invert Level (m) 10.550
Depth (m) Flow (1/s) [Depth (m) Flow {(1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1l/s}
0.200 1.2300 1,800 1.4000 4.400 1.4£000 5.000 1.4000
0.400 1.4000 2.000 1.4000 3,600 1.4000 5.200 1.4000
0.600 1.4000 2.200 1.4000 2.800 1,4000 5.400 1.4000
0,800 1.4000 2.400 1.4000 4. 000 1.4000 5. 600 1.4000
1.00C 1.4000 2.600 1.4000 4.200 1.4000 5.800 1.4000
1.200 1.4000 2.800 1.4000 d.400 1.4000 E.0CO 1.4000
1.400 1.4000 3.000 1.4000 4,600 1.4000
1.600 1.4000 3.200 1.4000 4.800 1.4000

©1982-2013 Micro Drainage Ltd




[ [
Fscher 51 lverman

Lone Barn Studios Horndean Road |
Stanbridge Lane Emswarth

Remsey 5051 OHE Plot 117 Drive

Date March 2017 - Designed by EKAM

File Cascade,casx Checked by

Micro Drainage Sourcoe Control 2013.1.1

Cascade Summary of Results for Plot 117.srex

Upetream Qutflow To Overflow To

Structuras
(Wone) BRoad 1A.srcx (Hone)
Half Drain Time : 15 mimiteos.,
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control & Outfleow Volume

(m) (m) (1/s) (1/3) (1/3) (m?)
12 min Swomer 10.745 0,185 0.0 1.4 1.4 1.3 Fleod Risk
_ 30 min Swouper 10.776 0.2726 0.0 1.4 1.4 1.5 Flcod Risk
A0 min Summer 10.777 0.227 0.0 1.4 1.4 1.5 Flood Risk
120 min Summer 10.744 0,194 0.0 1.4 1.4 1.3 Flood Risk
180 min Sunmer 10.718 0.18E 0.0 L 1.2 1.1 Flood Risk
240 min Summer 10.687 0.147 0.0 1.0 1.0 1.0 Flood Risk
36C min Summer 10,870 0.120 0.0 0.8 0.8 0.8 Flood Risk
480 min Summer 10.831 0.101 0.0 0.7 07 0.7 Flood Risk
GO0 min Summer 10.628 0,088 0.0 0.6 Q.6 0.6 Flood Risk
720 min Summer 10.029 0.0795 C.0 .6 0.6 0.5 Flood Risk
950 min Summer 10.815% 0.0&5 C.0 0.5 3.5 0.4 Flood Risk
1440 min Summer 1C0.599 0.049 0.0 0.3 0.3 0.3 Flood Risk
2160 min Summer 10.586 0.036 .0 0.3 0.3 0.2 Flood Risk
26880 min Summer 10.572 0.029 0.0 0.2 (.2 0.2 Flond Risk
4320 min Summer 10.571 0.021 0.0 0.1 0.1 0.1 Floaid Risk
R760 min Summer 10.567 0.017 0.0 0.1 A | 0.1 Flood Risk
7200 min Summer 10.564 0.014 0.0 1600 i 0.1 Flood Risk
8640 min Summer 10.562 0.012 0.0 2 4 0.1 Flood Risk
10080 min Summer 10.561 0.011 2 0.1 4 4 0.0 Flood Risk

Btorm Rain Flooded Discharge Tima-Faak

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

5 min Summer 118,408 0.0 1.9 19

30 min Summszr V9.579 0.0 7R 28

€0 min Summ=r 51.031 0.0 3.3 44

120 min Summer 31,581 0.0 d.1 16

180 min Summer Z3.488 0.0 4.8 106

240 min Summer 18.827 0.0 5.0 136

360 min Summer 13.90Z 0.0 s B 198

480 min Summer 11.169 0.0 B8 258

600 min Summer 2.417 0.0 6.2 318

720 min Summer B.187 0.0 s 378

960 min Summer 6.550 C.0 6.9 408

1440 min Summer 41.789 C.0 (% 740

2160 min Summer 3.489 0.0 g.3 1104

Y880 min Sumner 2. 183 f). 0 ¢.8 1468

4320 min Sumner 2.070 0.0 9.5 2204

5760 min Sumner 1.607 0.0 10.0 2936

7200 min Summer 1,346 0.0 10.5 3624

8640 min Summer 1.165 0.0 10.8 4304

10080 min Summer 1,832 0.0 H it P HOEd

&1982-2013 Micro Drainage Lbd




Escher

Silverman

'Lone Barn Studios
Stanbridge Lane

Romseay

S051 OHE

EmsworlLh
Flot 117 Drive

Horndcan Road

Date March 2017

IFile Cascade.casx

Designed by KAM
Checked by

Micre Drainaqge Source Control 2013.1.1
Cascade Summary of Results for Plot 117.s5rex
Storm Max Max Max Max Max Max Status
Evant Leval Depth Infiltration Control E Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Winter 10.7%/0 0,220 0.0 1.4 1.4 1.5 Flood Risk
30 min Winter 10.800 0.250 0.0 1.4 1.4 1.7 Flood Risk
60 min Winter 10.787 0.237 0.0 1.4 1,4 1.8 Flood Risk
120 min Winter 10.735 0.18B% 0.0 i s j 1.2 Flood Risk
180 min Winter 10.702 0.152 0.0 1.1 1.1 1.0 Flood Bisk
240 min Winter 10.670 0.128 0.0 0.2 0.9 0.8 Flood Risk
360 min Winter 1C0.649 0.099 0.0 0.7 0.7 0.& Flood Risk
480 min Winter 10.631 0.081 0.0 0.6 0.6 0.5 Flood Risk
600 min Winter 10,6819 0.069 0.0 0.5 0u 5 0.4 Flood Risk
720 min Winter 10,6811 0.0861 0.0 0.4 0.4 0.4 Flood Risk
960 min Wintcer 10.599 0.049 0.0 0.3 .3 0.3 Flood Risk
1440 min Winter 10.5868 0.036 0.0 0.3 .3 0.2 Flood Risk
2160 min Winter 10.576 0.026 0.0 0.2 .2 0.2 Flood Risk
2880 min Winter 10.5%1 0.021 0.0 0.1 0.1 0.1 Flood Risk
4320 min Hinter 10.565 0U.015 0.0 0.1 0] 0.1 Flaod Risk
5760 min Winter 10.562 0.01Z2 0.0 N.1 | 0.1 Hlood Risk
7200 min Winter 10.560 0.010 0.0 0.1 4 P | 0.0 Flood Risk
8640 min Winter 10.559 0.009 0.0 .1 D.1 0.0 Flood Risk
10080 min Winter 10.5%%8 0.008 0.0 0.1 0.1 0.0 Flood Risk

Storm Rain Flooded Discharge Time-Peak

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

15 min Winter 11E.408 0.0 2k 20

30 min Winter 79.578 0.0 2.9 25

60 min Winter 51.031 0.0 31 ik

120 min Winter 31.581 0.0 - 5 18

180 min Winter 23.400 0.0 5.2 110

240 min Winter 18.8%97 0.0 < 14C

360 min Winter 13.902 0.0 0.2 200

480 min Winter 11,169 0.0 ©.0 260

600 min Winter 9.417 0.0 T8 B o,

720 min Winter 8.187 0.0 7.3 382

980 min Winter 6.558 0.0 7.8 500

1440 min Winter 4.7188 0.0 8.5 738

2160 min Winter 3.480 0.0 9.3 1108

2680 min Winter LB .o L 1472

4320 min Winter 2.020 0.0 b 1 R 2168

5760 min Winter 1.607 .0 113 2824

7200 min Winter 1,340 0.0 11.8 1584

8640 min Winter 1.165 0.0 122 4384

10030 min Winter 1.032 0.0 1.5 hi32

©19882-2013 Micro Drainage Ltd




Lscher Silverman

Lone Barn 5Studios Horndean Road

Stanbridge Lane Fmsworth

Romsey S051 OHE Elot 117 Drive

Date March 2017 Designed by KAM

File Cascade.cas¥ Checked by

Micro Drainage Source Control 2013.1.1 -

Cascade Rainfall Betails for Plot 117 .srex

Rainfall Madel F3R Winter Storms Tes

Return Period (yecars) 100 Cv (Sumner) 0.750
Region England and Wales Cv (Vinter) 0.840

b5 el {mun) 19,400 Shortest Storm (mins) 15

Ratio R 0.35%0 Tlongest Sterm (mins) 10080

Summer STorms Yos Climate Change % 130

Timc Arez Diagram

Total Area (ha) 0.009

Tima (minz) Area | Time (mins) Area
From: To: (ha) | From: TO: {ha)

5 0,000 5 10 0.009

" ©1982-2013 Micro Drainage Ttd




FEscher Silverman

Lone DBarn Studios
Stanbridge Lane
Romscy S051 0OHE
2017

File Cascade.,casy

Date March

Emsworth

Checked by

lHorndean Road

Plot 117 Drive
Designed by KAM

Micro Drainage

Source Control 2013.1.1

Infiltration Cocfficient Baseo
Mombrane Percolal ion

Cascadc Model Details

for Plot

o =l

117 o BEaH

Steorage is Cnline Cover Lewvel

(m) 10.850

Porous Car Park Structure

(/T )
fimm/hr)
Max Percvolalion (1/s5)

Salfety Factor
Porosity

Invert Lewvel (m)

0.00000 Wwigdth (m) 3.2
1400 Length  (m) 7.0
b2 Slope (1:X) 1000.0

5.0 Depression Storace (muu) 2
0.30 Evaporation (mm/day) 3
10.550 Cap Volume Depth (m) 0.000

DepLhi/Flow Relationship OQutflow Control

Inveri Level (m)

10,550

0.200 1.4000
0.400 1.4000
0.600 1.4000
0.800 1.4000
1.000 1.4000
1.200 1.4000
1.400 1.4000
1,600 1.4000

1.800
2.000
2200
2.410C
2.600
2.800
3.000
3.200

Depth (m) Flow (l/s) Depth (m) Flow (1/s)

1.4000
1.4000
1.4000
1.4000
1.400C

1.4000

1.4000
1.4000

Depth (m) Flow (1/s)

3.400
d.6al0
3.800
1.000
4.200
4.430
4.630
4.800

1.4000 5.000
1.4000 5.200
1.4000 5.400
1.4000 2. 600
1.4000 5.800
1.4000 6.C00
1.4000

1.4000

Depth (m) Flow (1/s3)

1.4000
1.4000
1.4000
1.4000
1.4000
1.4000

®1982-2013 Micre Drainage Ltd




Escher Silverman

Lone Rarn

Romscy
Date

March

Studios

Stankbridge Lane

S031 OHE
2017

File Cascade.casy

Horndean Road

Emsworth
Plot 118-119 Drive
Designed by KAM

Checkead by

Micro Drainage

Source Control 2013.1.1

Cascade Summary of Results for Plot 118-119.srcx

Upstream Cutflow To Overflow To

Structures
(Nonce) Rcad 1A.srex {Hone)
Hall Drain Time ; %1 minubes,

Storm Max Max tax Max Max Max
Event Levael Depth Infiltration Control E Qutflow Voluma

(m) (m) (1/s) (1/s) {1/s) (m?)
15 min Summsr 10.766 0.166 0.0 1.2 153 4.7
30 min Summer 10.807 0.207 0.0 | 1.4 5.4
G0 min Summsr 10.838 0.238 0.0 1.4 1.4 6.8
120 min Summsr 10.853 0.253 B ] 1.4 T.7
180 min Summer 10.848 C.248 0.0 1.4 }.4 g o
240 min Summer 10.836 0.236 .d 1.4 1.4 6.7
360 win Summer 10,812 0,212 0.0 1.4 18 6.0
480 min Swpmer 10,792 0,192 0.0 i AR y 5.1
600 min Summsr 10.777 C.1017 0.0 1.2 1.2 5.4
720 min Summ=r 10.764 (.1le4 0.0 Rl 1k 4,6
960 min Summer 10.744 0.144 0.0 1.0 1.0 4.0
1440 min Summer 10,7171 0.117 0.0 0.8 0.8 L e
2160 min Summ=r 10.692 0,092 0.0 0.6 0.6 o |
2880 min Summer lU.&7e 0.076 0.0 0.5 0.b 2t
4320 min Summer 10.658 0.058 0.0 0.4 0.4 1.5
5760 min Summer 10.647 0.047 0.0 R 0.3 1.2
7200 min Summer 10.640 0,040 0.0 0.3 3 W 1.0
8640 min Summer 10.634 0.034 0.0 2 0.2 0.8
10080 min Summer 10.631 0.031 0.0 k)2 0.2 0.7

Storm Rain Flooded Discharge Time-Feak

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

15 min Summer 118.408 0.0 53 23

30 min Swwuncr 79,574 0.0 T3 35

60 win Summer 51,031 0.0 G, 4 54

120 min Swmmer 31,581 0.0 11.8 88

180 min Summer 23.488 0.0 13.2 122

240 min Summer 1§.897 0.0 14, 2 154

360 min Summer 13.902 0.0 15.7 218

480 min Summer 11.16° 0.0 1€.8 280

600 min Summer G.417 0.0 LE. 2 342

720 min Summer §.187 0.0 18.5 404

9060 min Summer 6.5508 0.0 12.8 526

1440 min Summer 4,708 0.0 2k B 770

2160 min Summer 3.48¢ 0.0 236 1132

2880 min Summear 2,783 0.0 25.0 15010

4320 min Summer 2.020 n.0 ol | 2212

5760 min Summer 1.607 0.0 28.4 2944

1200 min Swwuncr 1.3486 0.0 289,50 3677

8640 min Swamer 1.165 0.0 0.5 4408

10080 mmin Swumer 1,032 0.0 3.2 Hh1386

@1982--2013 Micro Drainage Ltd

Status
Flood Risk
Flocd Risk
Flaoocd Risk
Flood Risk
Fload 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 Risk
Flood Risk




Escher Silvermarn

Tone Barn Studios Horndean Road
Stanbridge Lane
Ronsey 5051 0OHE
Date March 2017
File Cascade.casx

Micro Drainage

Emsworth
let 118-119 Drive
Designed by KAM

Checked by
Source Control 2013.1.1

Cascade Summary of Hesulls f[or PlolL 118-119.srcx

@1982-2013 Micro Drainage 1.td

Storm Max Max Max Max Max Max Status
Event Level Depth Imnfiltration Control £ Cutflow Volume

(m) {m) (1/s) (1/8) (1/8) (m3)
15 min Winter 10.787 0.187 0.0 1.3 Tl 5.3 Flood Risk
30 min Winter 10,837 0,237 0.0 1.4 1.4 6.8 Flaod Risk
60 min Winter 10.871 0.27] 0.0 1.4 1.4 7.8 Flood Risk
120 min Winter 10.882 0.282 0.0 1.5 1.4 8.1 Flaood Kisk
180 min Winler 10.886% 0,280 0.0 1.4 1.4 7.7 Flood Risk
240 min Winter 10.848 0,248 0.0 1.4 1.4 1.1 Flood Risk
360 min Winter 10.809% 0,208 0.0 1.4 1.4 h.9 Floud Risk
480 min Winter 10.784 0.184 0.0 j A § 5.2 Flood Risk
600 min Winter 10.78% 0.165 0.0 1.2 j 4.6 Flood Risk
120 min Winter 10.750 0.150 0.0 1.9 1.0 4.2 Flood Risk
260 min Winter 10.727 0.127 0.0 0.9 0.9 3.5 Flogod Risk
1440 min Winter 10.627 0.027 0.0 0.7 0.7 2.7 Flood Risk
2160 min Winter 10.673 0.073 0.0 0.5 0.5 1.9 Flood Risk
2880 min Winter 10.659% 0.05E% 0.0 0.4 0.4 1.5 Flood Risk
A320 min Winter 10.643 0.043 0.0 (0.3 0.3 1.1 Flood Risk
5760 min Winter 10.635 0.035 0.0 0.2 0.2 0.8 Flood Risk
7200 min Winter 10.629 0,028 0.0 (.2 0.2 0.6 Flaod Risk
Fa40 min Winter 10.625% 0.025 0.0 (.2 0.2 0.5 Flood Eisk
10060 min Winter 10.622 0.022 0.0 0.2 0.2 0.4 Flood Eisk

Storm Rain Flooded Discharge Time-Peak

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

_ 15 min Winter 118.408 3.0 b.0 rhe

. 30 min Winler 79.579 0.0 .72 36

B0 min Winter 51,031 0.0 10.6 58

120 min Winter 31.581 0.0 133 &

180 min Winter 23.488% 0.0 14.9 132

240 min Winter 18,827 0.0 16.0 166

360 min Winter 13,902 2.0 B 230

480 min Winter 11.169 0.0 18.5 252

G0 min Winter 9417 3.0 20.0 356

720 min Winter B.18%7 0.0 20.0 418

960 min Winter £.558 0.0 e 542

1440 min Winter 1.789 £} . 0 24,3 T84

2160 min Winter 3.489 .0 26.5 1148

Z880 min Winter Z.7T83 0.0 28.1 1504

4320 min Winler 2.020 0.0 30.4 2218

5760 min Winter 1.a07 0.0 2.0 2928

7200 min Winter 1.346 3.0 33.3 3680

€640 min Winler 1. 165 0.0 34.4 4368

L0080 min Winler 1.032 0.0 5.3 5064




'Escher Silverman

Lone Barn Studios
Stanbridge Lane
‘Romsey 5031 Ok

Horndean Road

Emsworth
Plot 118-119 Drive

‘Date March 2017

File Cascade.casx

Micro Drainage

Nesigned hy KAM

Checked by

Source Control 2013.1.1

Cascade Bainfall Deltaills [or Plot 112-119, s5rcx

Rainfall Model G Winter Storms Yes

Return Period (years) 1C0 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M3-a0 (mm) 12.400 Shortest Steorm (mins) 15

Ratio K 0.350 Longest Sterm {mins) 100B0

Swuncr Storms Yes Climate Change % +30

Time Area Diagram

Totzl Area (ha) 0.026

Time ([(mins) Area | Time (mins) Area
From: To: (ha) | From: To: (ha)
0 5 0.000 5 10 0.026

©1982-2013 Micre Drainage TLtd




Escher Silverman

T.one DBarn Studios Horndzan Read
Fmsworth

Plot 118-1192 Drive
esigned by KAM
Checked by

Stanbridge Lane
Rocmsey S051 OHE
Date March 2017
File Cascade.casx

Micro Drainage Source Control 2013.1.1

Cascadc Model Details for Plot 118-119.srcx

Storage i3 Online Cowvezr Level (m) 10.800
Porous Car Park Structure

Infiltration Cocfficient Base (m/hr) 0.00000 Width [m)

Menbrane Percolation (mm/hr) 1000 Length (m)
Mfax Percolation {(1/s) 2 Rope (1:X)

Sufely Faclor 5.0 Bepression Storage (mm)

Porosily 0.30 Evaporation (mm/day)

Tnvert Level (m) 10.600 Cap Voluwnz Depth (m)

Depth/Flow Rclationship Outflow Control

Invert Level (m) 10,600

70
14.0
1000.0

L

Lak

0.000

1.4000
1.4000
1.4000
1.4000
1.4000
1.4000

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)

0.200 1.4000 1.800 1.4000 3.400 1.4000 5.000
0.400 1.4000 2,000 1.4000 3.600 1.4000 5.200
0,600 1.4000 2.200 1.4000 3.800 1.4000 5.400
0.800 1.4000 2.400 1.4000 4.000 1.4000 5,600
1.000 1.4000 2,600 1.4000 4.200 1.4000 5.800
1.700 1.4000 2.300 1.4000 4.400 1.4000 &.000
1.400 1.4000 3.000 1.4000 4.600 1.4000

1,600 1.4000 3.200 1.4000 4.800 1.4000

©1982-2013 Mivro LDrainage Ltd




Escher Silwverman

Lorne Barn Studios

Stanbridge Langa

lRonsey S051 OQHE

Date March mahq

Horndcan ERoad
Emsworlh
Road TA Porous

Paving

File Cascade.casx

Designed by KAM

Checked by

Micro Drainage

15
30
a0
120
180
240
360
480
00
720
a6l
1440
2160
2880
4320

qource Contropl

2013:1.1

Cascade Summary of Results for Ruad lA.s5rcx

Upstream Cutflow To Qverflow To
Strucktures
Attenuation Tank A.srcx (tlone) Owvertlow Tank.srcx
Attenuation Tank B.srox
Al Lenuation ank C.srex
Plct 114.s5r0x
Ploct 1ll5.srex
PlolL 11B.s51reX
Plot 117 .s5ré¢x
Plot 118-11B.srcx
Boad Z2.s3rex
Half Drain Tine : 260 minutes.
Storm Max Max Max Max Max Max Max
Event Level Depth Infiltration Control Overflow I Cutflow Volume
(m) (m) (1/s) (1/3) (1/s) (1/s) (m*)
min Summer 9,080 0.780C 0.0 8.3 0.0 9.3 §32.8B
min Summer 9,381 1.08] 0.0 .3 0.0 9.3 187:8
min Swmmer 9,707 1,407 0.0 9.3 0.0 9.3 247.5
min Suwmner 9,831 1,557 0.0 2.3 6.2 15,2 273.9
min Summer 9,887 1,567 0.0 L 9.8 19.1 276.8
min Summsr 9.873 1.573 0.0 8.2 105 20.2 277.9
min Summsr 9.8%0 1.590 £ .0 = W 13.8 23.1 ZBL.1
min Summer 9.891 1,581 0.0 9.3 15:8 23.2 2812
mnin Summer 9.8892 1.582 0.0 9.3 14.0 23.3 Z8l.3
min Summer 2.8%4 1.544 0.0 9.3 4.3 23.6 Z281.71
min Summrer 2.8%96 1.5Y96 0.0 9.3 14.6 238 Z282.1
min Summer 2.8%0 1,530 0.0 9,3 13.7 23.0 281.0
min Summer °2.876 1.576 0.0 3.3 1.5 208 2718.5
min Summer ©.845 1.545 0.0 9.3 6,2 15:5 Sl
min Summer 9.540 1.240 0.0 9,73 0.0 .3 216.°%9
Storm Rain Flooded Discharge Qverflow Time-Peak
Event (mm/hr) Volumeo Volume Volums (mins)
(m?) (m*) (m?)
15 min Suwnmer 118,408 0.0 249.0 0.0 161
30 min Swuncr 79.578 0.0 136.7 0.0 222
60 min Summer 51.031 0.0 £33 D 0.0 294
120 min Summer 31,581 0.0 537.9 46.5 300
180 min Summcer 23,488 0.0 e00.7 82.2 238
240 min Summer 18.897 0.0 odd.7 105. 5 214
360 min Summer 13,902 0.0 711.8 137.2 364
480 min Summer 11.16% 0.0 82 .7 158.48 416
600 min Summer 9.41 0.0 803.9 172.8 £70
720 min 5 =54 g.187 J.0 £38.8 181.13 524
960 nmin Summer 5.558 0.0 £95.8 177.8 634
1440 min Summer 4.7388 C.0 980.7 150.6 aB4d
Z160 min Summer 3.489 C.0 1070.9 105.b 1268
Z88B0 min Summer 2.783 0.0 1138 .0 53.6 1684
4320 min Summer 2.020 0.0 12367 0.0 2580

©1982-2013 Micro Drainage T.td

Status

(; K

¢ K
Flood Kisk
Flaod Risk
Flood Hisk
Flocod Hisk
Flood Risk
Flood Hisk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk

0 K




Facher Silverman

Lone Barn 3tudios Norndean Road
Stanbridge Lanc
5051 0OHE
Date March 2017

File Cascade.casx

Emswarth

Road 1M Porous Paving
Designed by KAM

Checked hy

Source Control 2013.1.1

Romsey

Micro Drainage

Cascade Summary of Results for Road 1A.srcx
Stoxrm Max Max Max Max Max Max Max Status
Evant Level Depth Infiltraticon Control Overflow E Outflow Volume
(m) (m) (1/=) (1/s) (1/s) (1/s) {m?}
5760 min Surmer 9.114 0.814 0.0 93 0.0 3.3 138.8 0 K
7200 min Summer 8.804 0.504 0.0 8.3 0.0 .3 B2.2 QK
8640 min Summcr 8.60% 0,305 0.0 8.3 R 9.3 45. 0 K
10080 min Summer 8.505 0.205 0.0 .3 0.0 5.3 1.4 0 K
15 min Winter 9,186 0_88F 0.0 9.3 0.0 9.3 152.1 g K
30 min Hintezr 9.5%21 1,221 0.0 s .0 9.2 21355 g K
60 min Winter 9.823 1.523 0.0 9.3 3.8 13.1 268.8 Flood Risk
120 min Winter 9,889 1,568 0.0 9,3 10.0 19.3 Z277.1 Flood Rlsk
180 min Winter 9.874 1.574 0.0 9,3 110 20.3 278.1 Fleod Risk
24C min Winter 92.881 1.581 0.0 9,3 123 1.6 279.41 Flcod Risk
360 min Winter 9.9202 1.602Z 0.0 2 15.14 24.7 783.2 Flaod Risk
4830 min Winter 9.911 1.611 0.0 0.3 16,7 26,0 784.8 Flaod Risk
600 min Winter 2.918 1.618 20 9.3 VB 27.1 286.2 Flood Risk
720 min Winter 9.921 1.621 .0 ! 18.1 2.4 286.7 Flood Risk
950 nin Winter 2_.920 1.620 0.0 i 181 27.4 286.8 Flood Risk
1440 min Winter 2.904 1.604 0.0 PR 15,8 29.1 283.8 Floond Risk
2180 min Winter 9.874 1.574 .0 8.3 ¥l 20.4 278.2 Flood Risk
Y880 min Winter 9.835 1.535 0.0 9.3 5.1 14.4 270.9 Flood Risk
4320 min Winter ©.287 0.987 D.0 2.3 0.0 9.3 1M.6 0O K
5760 min Winter B.716 0.41 0.0 ;R 0.0 L | bo. 1l 0O K
200 min Winter B.494 0.184 0.0 9.0 0.0 2.0 2h3 Q0 K
£640 min Winkter 8.468 0.16GE 0.0 1.8 0.0 1.8 20,6 0O K
10080 min Winler 8.449 (0.149 (.0 6.9 0.0 . 1%:1 0O K
Storm Rain Flooded Discharge Cverflow Time-Pegk
Evant (mm/hr) Volume Volume Volume (mins)
(m?) (m*) (m~)
5760 min Sumner 1.807 0.0 1309.6 0.0 3260
7200 min Summer 1.346 0.0 1367.9 0.0 3544
8¢d40 min Summer 1.16b 0.0 1418.5 0.0 4584
10C60 min Surmer 1.032 0.0 1462.4 n.o 5168
15 min Winter 118.408 0.0 279.6 0.0 160
30 min Winter 79.57%2 0.0 3T 9 0.0 2L
60 min Winter 51.031 0.0 486.3 i i 290
120 min Winter 31.581 0.0 6032.2 g7.5 Zbh
180 min Winter 23.488 0.0 £73.6 128.6 2092
240 min Winter 18.897 0.0 T22.9 156.0 29
360 min Winter 13.%907 0.0 798.1 195 .2 3306
480 min Winter 11.16¢ 0.0 B55.1 221.8 £1
600 wmin Winter 9,417 0.0 901.3 240 .5 426
720 min Winter 8.187 0.0 940.4 253.9 488
D60 win Winler b.558 0.0 1004 .4 el T B | Gl2
1440 min Winter 4.78% 0.0 109¢. & 223.9 €56
2160 min Wintexz 3.489 3.0 120C.8 143 .4 1264
2880 min Winter 2.7783 0.0 12761 GRS 1756
4320 min Winter 2.020 0.0 1387.2 0,0 2696
5760 min Winter 1.607 0.0 1459,1 C.0 3304
7200 min Winter 1.346 0.0 1534.%Y 0.0 3686
640 min Winter 1.1865 0.0 1582 ..( 0.8 4416
10080 min Winter 1.03Z2 .0 1641.7 0.0 5144

®1982-2013 Micro Dralnage Ltd




Escher Silverman

T.one Barn Studios
Stanbridge Lane

Rocmsey S051 OHE

Horndean Road

Fmsworith

Road 1A Porous Paving

2017
File Cascade.casx

Date March

Designed by KAM -

Checked by

dicro Drainage

sonrce Control 2013.1.7

Cascade Rainfall Details for Road 1A.srex

Rainfall Hodel F5R Winter Storms Yes

Return Pericd (years) 100 Cv (Summer) 0.750
Region Englend and Wales Cv (Winter) 0.840

M5 &0 (mm) 19,400 Shortest Storm (mins) 15

Ratio R 0.2%0 Longest SLorm {mins) 10080

summer Storms Yes Climate Chanygz % +30

Time
From:

'ime Area Diagram

Total Area (ha) 0,232
(mins) Area | Time (mins) Area Time (mins) Area
To: (ha) | From! To: {(ha) From: Ta: tha)
5 0.000 s 10 0.116 10 iy 0.X]lB

©1982-2013 Micre Dralnaege Ltd




Escher Silverman Page 4

Lone Barn Studios Horndean Road

Stanbridge Lane Emsworth
Romsey SQ51 QHE
Date March 2017

Filile Cascade.casx

Recad 1A Porous Paving
Designed by KAM
Checxed by

Source Control 2013.1.1

Micro Drainage

Cascade Mcodel Details for Road 1A.srox

Slorage 15 Online Cover Level (m) 9,950

Forous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width {m) s
Membrane Percolation (mm/hr) 1000 Lenglh {m) 111.0

Max Perccolation [1/s) 168%.8 Slope [1:X) 1000.0

Safcty Factor 5.0 Depression Storage (mm) 5

Porosily .30 Evapcration [mm/day) 3

Inveri. Level (m) 8.300 Cap Volume Depth {(m) 0.000

Depth/Flow Relationship Outflow Control

invert Level (m) 8.300

Depth (m) Flow (1/3) Depth (m) Flow (1/3) |Depth (m} Flow (1/s) |Depth (m) Flow (1/s)
0.200 9.3000 1.E0C 2.3000 3.400 a.3000 5. 000 g, 3000
0.400 9.3000 2.000 9.3000 3.600 G.3000 5. 200 9.3000
0.600 9.3000 2.200 2.3000 3.600 G.3000 5,400 g.3000
0.800 9.3000 2,400 3.3004 4,000 9.3000 5.600 g.3000
1.000 9.3000 2.600 9.3000 4.200 2.3000 5.800 g.3000
1.200 0.3000 2.800 2.3000 4.400 ©.3000 6.000 g.3000
1,400 8.3000 3.000 8.3000 4,600 G.3000
1.600 9.3000 3.200 9.3000 4.800 G.3000

Pipe Overflow Contrel

Diameter (m)] 0.225 Entry Loss Coefficient 0.500

Clope (1:X}) 150.0 Ceefficient of Contraction 0.600

Length (m) 5.000 Upstream Invert Level (m) 9.750
Roughness k {mm] 0,600

©1982-2013 Micro Drainage Litd




Escher Silverman Page 1
Lone Barn Studics Horndcan Road

Stanbridge Lane Emsworth

lomsey S051 OHE Overflow Tank

Date March 2017 Designed by KAM

File Cascade.cas¥ Checked by

Source Control 2013.1.1

Micro Drainage

Cascade Summary of Results for Overflow Tank.srcx

Upstream Outflow To Overflow To
Structures
Road lA.srcx (Hone) (Hone)
Attenuation Tank A.srcx
AlLlLenuation 1ank B.srox
Atktenuation Tank C.srox
Plot 114.srox
Plol 115.srcx
Plot 118.5rCx
Plot 11 7.scex
Flot 118-119.3rex
Rpad 2.s3rcx
Storm Max Max Max Status
Event Level Depth Volume
{m) (m) (m*)
15 min Summer §.550 0.000 0.0 0 K
30 min Sommer £.550 0.000 0.0 DR
60 wmin Summer §.550 0.000 0.0 0K
120 min Surmer ©.643 0.093 4.5 0 K
180 min Surmer 8.714 0.164 82.2 D K
240 min Surmer 8.761 0.211 105.8 DK
360 min Summer 8.826 0.276 137.8 0K
480 min Summer 8.868 0.318 158.8 0 K
600 min Summer 8.896 0.346 172.8 0 K
Y20 min Summer 8.913 0.363 181.3 0 K
960 min Summer 8.906 0.356 177.8 0 K
1440 min Summer 8,831 0,30] 150.6 0 K
2160 min Summer 2.76l1 0.Z11 105.6 0 K
2880 min Summ=r 8.657 0,107 h3.6 0 K
4320 min Summsr §.550 0,000 0.0 0 K
5760 min Summer 8.550 0.000 0.0 0 K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m*)
15 min Svommer 118.408 0.0 0
30 min Swnuner 7%.579 0.0 0
60 min Sumncr 51.031 0.0 0
120 min Swner 31.581 0.0 430
180 min Suwmmer 23.488 0.0 488
240 min Swrmer 18.897 0.0 532
260 min Swimer 13902 0.0 G610
480 min Summer 11.169 0.0 BR2
€00 min Summer .41 0.0 750
720 min Summer 8.187 0.0 827
960 min Summer 6.558 .0 978
1440 min Summer 4,789 0.0 1184
2160 min Summer 3.489 0.0 1532
2880 min Summer 2.783 0.0 1912
4320 min Summesr 2.020 0.0 0
Y60 min Summer 1.607 0.0 0

©1982-2013 Micro Drainage Ltd




Egcher Silverman

Lone Barn Studios
Stanbridge Lane

Romsey S051 OHE

Date March 2017
File Cascade.cas¥

Micrg Drainage

Horndean Road
Emsworth
Overflow Tank
Designed by KAM

| Checked by

Source Contrel 2013.1.1

Cascadoe

7200
go640
10080
15

4
el

60
120
18D
2410
360
480
U0
7120
260

1440
2160
2880
4320
2760
7200
BodC
10030

7200
8640
10080
15
30
&0
120
180
240
360
400
600
720
960
1440
2160
2880
4320
5760
1200
E640
10080

Summary of Results for Overllow TanX.,sSrcx

Storm

min
min
min
min
min
min
min
min
min
mirl
min
mir
MLl
mir
min
min
min
min
min
min
min
min

Event

Sumnexr
Summer
Summexr
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winler
Winler
Wwinter
Winter
Winter
Winber
Winter
Wintex
Winter
Winter

Storm
Event

min
min
min
min
minn
mir
MLl
minn
min
min
min
min
min
min
min
min
min
Tin
min
HERS
L
min

aummer
Jumner
Sumner
winter
Winter
Winter
Winloer
Winler
Winter
winter
Winter
Wintex
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winlor

Max Max Status
Level Depth Volume
(m) (m) (m=)
8.550 0,000 0.0 0 K
8.550 0.00C 0.0 0 K
8.550 0.000 0.0 0 K
8,550 0.000 0.0 O K
B.550 0.000 0.0 0 K
B.582 0,024 17.2 0O K
g.725 0.175 87.58 0 K
H.807 0.257 128.86 Q K
. 062 0.312 156.0 0O K
8.940 0.3%20 195.2 Q0 K
g8.994 0.444 221.8 O R
g.0317 0.4B1 240.5 oK
9.058 0.508 253.8 QI
g.075 0.525 262.7 O K
£.998 0.448 223.89 0 K
£.837 0.287 143.4 0 K
g.667 0.117 58.5 0 K
8.550 0.000 0.0 0 K
£.550 0.000 0.0 0 K
8.550 0.000 0.0 0 K
g.550 0.000 0.0 0 K
g.550 0.000 0.0 0O K
Rain Flooded Tims-Peak
{mm/hr) Volums (ming)
(m?*)
1.346 0.0 0
1.163 0.0 0
1.0332 0.0 0
118.408 G.0 0
72.579 0.0 0
51,031 C.0 378
31.581 B.0 472
232,488 0.0 232
18,8497 0.0 578
13. 9062 0.0 BRSO
11.169 0.0 178
9.417 0.0 794
8.187 0.0 B58
b.bb8 0.0 1002
4,784 0.0 1234
3.489 0.0 16386
2 183 0.0 2048
2,020 0.0 0
1.607 0.0 J
1.34¢6 0.0 0
1. 165 0.0 0
1.0372 Bl C

©1982-2013

Micro Drainage T.td




FEscher Silvermarl

Lone Barn Studios llorndean Road

Stankridge Lanc Emsworth

Romsey S051 0OHK Overflow Tank

Date March 20717 Designed by KAM

File Cascade.casx Checked by

Micre Dralnage Source Control 2013.1.]7 =

Cascade Rainfall Details for Overflow Tank.srcx

Rainfall Mcdel FER Winter Storms Yes

FReturn Period (vears) 100 Cv (Surmer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 {am) 12,400 Shorlesl Storm (mins) 15

Ratio R 0.35%0 LongesL SLorw (mins) 10080

Summer STOXmE Yes Climate Chaunge 3 4+30

@1982-2013 Micro Drainage Ltd




Escher Silwverman

Lone Barn StLudios Horndean Rcad
stankbridge Lane Emsworth

Romscy S051 0OHE Qverflaw Tank

Dale March 2017 Designed by KMAM

File Cascade.casx Checked by

Micrc Drainage Source Cantrol 2013.1.1

mmmnwam Model Details for Overflow Tank.srcx

Slorage is Offline Dividing Weir level (m) 8.550
Cover Level (m) 9,750

Tank or Pond Structure

Invert Level (m) £€.550
Depth (m) Area (m?) |Depth (m) Area (m?)

0,C00 500.0 0. 200 200.0

©1982-2013 Micro Drainagce Ltd




Escher Silverman R

Lone Barn Studics Horndean Road
Stanbridge Lane Fmaworth

Romscy SC51 QHE Road Z Porous Paving
Dale March 2017 Designed py KAM

File Cascade.casx Checked by

Micro Drainage Source Control 20132.1.1

Cascade Summary of Results for Rcad 2,.srcx

Upstream Qutflow Tc Overflow To
Structures

tHone) Road 1A.srcx (Mone)

Hallf Drain Time : 191 manutes.

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

(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Surmer 9.903 0.503 0.0 .0 5.0 5C.5 0 K
30 min Surmer 10.054 0.6534 0.0 5.0 5.0 67.0 2R
O min Surmer 10.181 0.721 0.0 i o 5.0 1.8 o K
120 min Surmer 10,279 0,879 0.0 Bl 5.0 91.4 Flood Risk
180 min Sumrmer 10,287 0.887 0.0 h. 6 5.0 92.2 Flood Risk
240 min Swomer 10.275 0.875 0.0 5.0 5.0 90.% Flaod Risk
360 win Swomer 10.241 0.841 L 5.0 5.0 87.2 Flaod Risk
480 min Swoner 10,200 0,800 0.0 5.1 i 82.7 0 K
o) min Swmmer 10.15%6 0.736 0.0 58 5.0 78.0 O K
720 min Summer 10.112 0,712 0.0 5.0 3.0 13.2 O K
960 min Summer 10.028 0.6Z28 0.0 5.0 2.0 fd ., | 0 R
1440 min Swumer 9,878 0.478 0.0 5.0 2.0 47 .8 g K
2160 min Swmner 9,712 0,312 0.0 5 ) 3.0 29,7 0 K
2880 min Summer 9.el6 0,216 0.0 5.0 2.0 19.4 0 K
4320 min Summer 2.5&60 0.1lg0 0.0 4,0 4.0 133 0O K
5760 min Summer 2.530 0.130 0.0 ., 3.3 10,48 O X
7200 min Summer 9,510 0,110 0.0 2.8 2.8 1.8 O K
8640 min Summer 2,426 0,026 0.0 2.14 2.4 6.3 QK
10000 min Summer 2.485 0.083 0.0 e § 2.1 S O K

Storm Rain Flocded Discharge Tims-Psak

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

1% min Svrmer 118,403 i) i g0 28

30 min Summer 79.579 0.0 4.9 42

60 min Swper 51.031 .5 9h.5 70

120 min Surmer 31,581 0.0 119.8 128

180 min Summer 23.483 0.0 133.8 164

240 min Summer 18.BY/ 0.0 143,77 198

360 min Sumrmer 13,202 0.C 158 .7 260

480 min Surmer 11.1685 0.0 1790.0 330

E00 min Surmer G.417 0.0 174,.2 308

120 min Surmer 8.187 0.0 187.40 46t

260 min Surmer 6.558 0.0 89 B9&

1440 min Surmer 4.7889 0.0 218.6 get

2160 min Surmer 3.488% 0.0 238.6 1196

2880 min Surmer 2.783 0.0 e 1512

4320 min Surmer 2 0240 0.0 215.3 2216

5760 min Sumrmer 1.607 0.0 291 .3 2944

7200 min Swrnmer 1.345 0.0 304 .1 3680

3640 min Swuner 1,165 0.0 A15.4 4404

10080 min Suwuner 1,032 0.0 324.6 5144

®1982-2013 Micre Drainage LLd




Escher Silverman

Page 2

Lone Barn sStudios
Stankbridge Lane
Romsey S051 0OHE

Horndean Rcac
Emsworth
Road 2 Porcus Paving

Date March mawq.1

File Cascade.casx

Designed by KM
Checked by

Micre Drainage

Source Control

P4 5 i e PO

Cascade Summary of Results for Road 2.srcx
Storm Max Max Max Max Max Max
Event Level Depth Infiltration Contreol E Qutflow Volume
(m) (m) (1/s) (1/s) (1/s) (m*)
15 min Winter 59.9865 0.565 0.0 2.0 o O o 3 L
3C min Winter 10.138 0.738 0.0 2.0 5.0 76,0
60 min Winter 10.298 0.8%8 0.0 5.0 5.0 03.4
120 min Winter 10.411 1.011 0.0 5.0 0 T
180 min Winter 10.42% 1.029 0.0 5.0 .0 1D07.g
240 min Winter 10.408 1.008 0.0 5.0 5.0 105.4
360 min Winter 10.361 0.941 .0 P Yo DR
430 min Winter 10.300 0.900 .0 3.0 5.0 3.6
600 min Wirter 10.233 0.833 0.0 5.0 Bl Ba.3
720 min Winter 10.165 0.765 .0 2,1 5.0 78.9
960 mwin Winler 10.033 D.B833 .0 3.1 a.H 6d.b
1440 min Winter 9,808 0.406 0.0 a0 D 40.0
2160 min Winter Y.604 0,204 0.0 3.0 5.0 18.1
2880 min Winter ©.564 0.164 U.0 4.1 4.1 13
4320 min Winter 9.521 0.121 Q.0 3.0 5.0 9.0
5760 min Winter 5.4%96 0.096 0.0 2.4 | 6.4
1200 min Winter 9.431 0,081 0.0 2.0 2.0 4.7
640 min Winter 9.470 0.070 0.0 1.8 1B 3.5
100830 min Winter 9.462 0.062 0.0 % 1.6 2.8
Storm Eain Flooded Discharge Time-Peak
Evaent {mm/hr) Volume Volume (mins)
(m=) (m=)
15 min Winter 1106.408 0.0 B2 .1 28
30 min Winter 79.578% 0.0 04.1 42
60 min Winter 51.031 0.0 108.3 70
120 min Winter 31.581 0.0 134.4 12
180 min Winter 23,4188 0.0 150.2 180
240 main Winter 18.E897 0.0 1612 224
360 min Winter 13,902 0.0 178.10 s 1
480 min Winter 11.168% 0.0 190.7 358
600 nmin Winler 9,417 0.0 201.0 £32
720 min Winter g.187 0.0 209 7 504
960 min Winter 6.558 0.0 224 .40 540
1440 min Winter 4.735 0.0 245 . ; 46
2160 min Winter 3.48% 0.0 267.7 11e0
2680 min Winter 2.783 0.0 284.4 1508
4320 min Winter 2.020 0.0 308.8% 2224
5760 min Wintexr 1.607 0.0 327.0 2952
7200 min Winter 1.346 0.0 341.4 3680
BG40 min Winter 1.165 0.0 353.9 4376
10080 min Winter 1.832 0.0 364, 7 5112

Status
0 E
0 K
Flocd Risk
Flood Risk
Flocd Risk
Flood Risk
Flocd Risk
Fload Risk
Fload Risk
0 R
0 kK
Q K
2 K
0K
0K
0 K
O K
0 K
0 E

@HM@M|MQHm Micro Drainage Lid




Escher Silverman Paga 3
Lone Barn Studics  |Horndean Road

Stanbridge Lane FEmswarth

Romsey 5051 OHE Road 2 Porous Paving

Date March 2017 Cesigned by KAM

File Cascade.casx Checkea hy

Micro Drainage Scurce Control 2013.1.1

Cascade Rainfall Details for Road 2.srex

Rainlfall Model FSI Winter Storms

Return Periad (years) 100 Cv (Summer)
Reglion England and Wales Cv (Winter)

M5-60 (mmn] 19,400 Shortest Storm (mins)

Ratio R 0.350 Longest Storm (mins)

Summer Storms Yes Climate Change %

Time Area Diagram

Total Area (ha) 0.25%7

Timea (mins) Area | Time (mins) Area | Time (mins)
From: To: (ha) | From: To: (ha) | From: To:
0 > 0,000 s 10 0,128 10

@1982-2013 Micro Drainage Ltd

15

Area
(ha}

Yes
D.150
C.840

15
100E0
+30




Escher Silwverman

Lone Barn Studiocs
Stanbridge Lane
Romsey 3051 OHE

Horndean Road
Fmsworth

Rocad 2 Porous Paving

Date March 2017

File Cascade.rasx

Designed by KAM

Checked by

Micro Drainage

Source Control 2013.1.1

Cascade Modcl Details

for Road

2.80Cx

Infiltratiaon Coetfficient Rase
Membrane Peoercolation {wo/hr)

Storage 15 Online Cover Level

fm)

Porous Car Park Structurc

19.200

(m/hr) Q.0000C Widih (m)

1004 Length (m)

Max Perecolaticn (1/s) 100.5 Slope (1:X)
Sazlely Factor 5.0 Depression Storage (mm)
Porcsity 0.30 Evaporation (mm/day)

Invert Level (m) 9.400 Cap Volums Depth (m)

Depth/Flow Relationship Oulllow Control

Depth (m) Flow (1/3)

Invert Level [m) 9%.400

0.200 5.0000
2.400 5.0000
2.600 5.0000
0,800 2. 0000
1.000 5.00C0
1.200 5.00C0
1.400 5.00C0
1.600 5.00C0

5.000
5.200
5.400
5.600
H.800
G, 000

4.8
15.4
1000.0
=

3
0.000

5.0000
5.0000
5.0000
H.00a0
5.0000
5. 0000

Depth (m) Flow (l/s) |Depth (m) Flow (l/s) Depth (m) Flow (1/s)
1.000 5.0000 3.400 5.0000
2.000 5.0000 3.600 5.0000
2.200 5.0000 3.800 5, 0000
2,400 5.0000 4,000 5. 0000
2.600 5.0000 4.200 5.0000
2.000 5.0000 4.400 5.0000
3.000 5.0000 1.600 5, 0000
3.200 5. 0000 4,800 5.0000

G1282-7013 Micro Drainaqge Ltd




Horndean Road, Emsworth

Drainage Slralegy Report

Appendix B

Road 1B-Road 1C - Drainage Calculations

ES1711/FRA
March 2017




Escher Silverman

Lone Barn Studios [Hloerndean Road
ctanbridge Lane Emsworth

Romscy S0O51 OHE Roada 1B Porous Paving
Dale March 2017 Cesigned by EKAM

ile 1R-1C Cascace.cas®x |Checked by

Micro Drainagc Source Contrel 2013.1.1

Cascade Summary o[ Resulls [or Reoad 1B.srox

Upstream Cutflow Toe Overflow To
Structures

None) Road 1lC.s3rcx {Hone)

Half Drain Time : 152 minutes.

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

(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Summer 9.346 0.446 C.0 5.0 5.0 13.7 0 X
30 min Summer 9,481 0.581 IR TN 5 30 58.0 O X
A0 min Summer 9.601 0.701 0.0 5.0 0.0 10.6 Flood Risk
120 min Summer 9.671 0.771 .0 5.0 5.0 18.1 Flood Risk
180 min Summer 9.675 0.775 0.0 8 D 2.0 18.5 Flood Risk
240 mwin Summer 9,682 0,62 0.0 5.0 5.0 77.1 Flood Risk
360 min Suwuner 9,629 0,720 0.0 5.0 5.0 13.6 Flood Risk
480 min Summer 9.587 0.687 0.0 5.0 2.0 6§82.2 Flood Risk
60C min Summer 9.544 0.644 g.0 o 0 2.0 64.6 0 K
720 min Summer 9,501 0,601 Q.0 5.0 2.0 60.1 0K
960 min Summer 9,420 0.520 0.0 5.0 5.0 o8 [ Q0 K
1440 min Summer 9.282 0.382 J.0 5.0 2.0 36.5 0 R
2160 min Summer 9.144 0.Z244 0.0 L34 5.0 22.4 0 K
2880 min Summer 9.088 0,188 2.0 4.7 - 16.4 0K
4320 min Summer 9,042 0,1£2 Q.0 ¥« b 3.0 11.7 O K
2760 min Summer 9.016¢ 0.116 2.0 245 2.9 8.8 0K
7200 min Summer §6.998 0.098 2.0 i 2k 7.0 0 K
8640 min Summer 0.90& 0.006 0.0 o | 2.1 I O K
10080 min Summer $8.97¢ 0.07¢G (.. 1.8 1.9 [ S 0O K

Starm Rain Flooded Discharge Time-Peak

Evant {mm/hx) Volums Volums (mins)
(m>) (m=)

15 min Swimer 119,147 0.0 48.3 28

30 min Sumer B0, 250 0.0 65. 6 41

60 min Surmmer 51.576 0.0 34.8 13

129 min Summer 31,966 0.0 105.6 124

180 min Summer 23.783 0.0 116.0 156

220 min Summer 19.132 0.0 126.6 186

360 min Summer 14,103 0.0 140.1 254

480 min Summer 11.33% 0.0 150.3 322

©00 min Summer 9.565 0.0 158.5 320

720 min Summer g.320 0.0 165. 4 4156

60 min Summer G. 6608 0.0 176.8 H86

1440 min Summer 4 .R874 0.0 193.7 230

2160 min Summer 3.554 0.0 211.6 1180

Z2B80 min Suwrmer Z2.836 0.0 224 .9 1500

4320 min Swoner 2.060 0.0 244 .3 2216

5 /60 min Swuner l.gsd 0.0 2h8.6 2944

T200 min Summer 1375 0.0 210.2 3630

8640 min Summer 1.191 0.0 260.1 4408

10CE€0 min Summer 1.055 0.0 288.6 5144

©1982-2013 Micre Drainage Ltd




Escher Silverman
Lone Barn Studios
Stanbridge JTane
Romsey S051 OHE

Page 2

Emsworth

Horndean Road

Road 1R Porecus Paving

2017

Date March

File 1B-1C Cascade.casx

| Designed by KAM
Checked by

Micro Drainage

Source Control 2013.1.1

Cascade Summary of Results for Road 1B.srcx

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

(m) {m) (1/s) {(1/=) (1/s) (m?)
15 min Winter 2.401 0.301 0.0 5;0 5.0 49,6
30 min Winter 2.557 0.657 0.0 % ) 5.0 85.19
60 min Winter 92.6%27 0.797 0.0 5.0 5.0 80.8
120 min Yinter 9.789% 0.689% 0.0 5.0 5.0 0.5
180 min Winter 9.795 0.895 0.0 L 5 1) 21.13
240 min Winter 9.774 0.874 0.0 - 3 1 5.0 gg.%
360 min Winter 9.725 0.825 0.0 5.0 5.0 83.7
480 min Winter 9.661 0.761 0.0 L R E 17.C
600 min WinLer 9,594 0,694 0.0 5.0 5.0 £9.8
720 min Winter 9,526 0.626 0.0 i § B uik] 6.0
96C min Winter 9.400 0.500 0.0 5.0 5.0 19,4
1440 min ®Winter 92.129 0.29%9 B8 5.0 3.0 8.2
2160 min Winter 92.080 0.180 0.0 4.5 d.5 5.7
280C min Winter 92.046 0.146 0.0 3.6 3.E 3
4320 min Hinter 2.007 0.107 0.0 2.7 2.7 7.9
5760 min Winter §.286 0.086 0.0 v ¢ 2.7 ST
7200 min Winter 8.272 0.072 C.0 1.8 1.8 4.2
B6A0 min Winter B8.9%62 0.062 0.0 1.6 1.6 3
10030 min Winter B.355 0.055 0.0 1.4 1.4 i

Storm Rain Flooded Discharge Time-Peak

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

15% min Winter 11¢2.147 0.0 54.3 2B

30 min Winter 80.259 0.0 T35 41

60 min Winter 51.376 0.0 85.2 68

120 min Winter 31.9%66 0.C 118.4 124

LEQ min Winter 23.783 0.0 132.4 176

240 min Winter 19.132 0.0 1421 200

360 wmin Winler 14.103 0.0 572 276

480 min Winler 11.339 0.0 168.6 350

600 min Winter U.565 0.0 177.8 4124

720 min Winter g.320 D.0 185. 6 497

960 min Winter 6.669 0.0 198, 3 24

1440 min Winter 4.874 0.0 217.3 854

2160 min Winter 3054 0.0 237 .4 11hZ

2880 min Winter 2.0836 0.0 B2, 3 1508

43720 min Winter Z2.060 0.C 74.2 2216

5760 min Winter 1.640 0.0 290.3 2944

7200 min Winter 1370 0.0 303.4 2680

3640 min Winter 1.191 0.0 214 .8 4416

10080 min Winter 1.055 0.0 324.3 5136

Status
0O K
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
Flood Risk
I'lood Risk
Flood Risk
0 R
oK
o
D K
o K
0O K
0K
D K
) K
0K

©1982-2013 Micro Dralnage Ltd




Escher 5ilverman Page 3

Lone Barn Studies |Horndean Road
Stanbridge Lane Emsworth

Romsey 50b1 OHE Road 1B Porous Paving
Date March 2017 Designed by KAM

File 1B-1C Cascade.casx |Checked by

Micro Drainage Scurce Control 2013.1.1

Cascade Rainlall letails feor Road 1B.srcx

Rainfall Model SR Winter SlLorws Yoo

Return Period (years) 100 Cv (Swomner) 0,750
Region England and Wales Cv (Winler) 0.840

Mh=60 (mm) 12,600 Shortest Storm (mins) 15

Ratic R 0.345 Longest Sterm (ming) 100BO

Surmer Storms Yes Climate Change 3 30

Time Area Diagram

Total Area (ha) 0.224

Time (mins) Area | Time (mins) Area | Time (mins) Area
From;: To: {ha) | From: To: (ha) |From: To: (ha)
0 5 0.000 5 10 9.1%2 10 15 G332

©@1982-2013 Micro Drainage Ltd




Fscher

S1lverman

—

Lonc Barn Studios
SLankbridge Lane

Romsey 50451

Horndean Read

Emsworlh

QT Road 1B Farcus Paving

Date March 2017
File 1B-1C Cascads.casx
Micra Drainage

DmmHﬂ:mm-U%.ﬁmz

Checked by
Zontrnl 201371 .1

Source

Depth

Inril

()

0.200
0.400
0.600
0.800
1.000
1.200
1.400
1.600

Cascade Model Netails for Road 1B.srcx

Storaqgs 1s Online Cover level (m] 9,850

Porous Car Park Structure

tration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percclaticn (mm/hr) 1000 Length (m)
Max Percalation (1/s5) 97.8 Slocpe (1:X)

Safety Factor Hh.0 Depression Storage (mm)

Borasity (.30 Fvaporation (mm/day)

Invert Level (m) 8,900 Cap voluome lepth (m)

Depth/Flow Relationship Outflow Control

Invert Level [m) 8.8300

Flaw {(1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)|Depth (m)
5.00C0 1.8500 5. 0000 3.400 5., 0000 5,000
5.0000 2.000 5.0000 3.600 5.0000 3.200
5.0000 2,200 5.0000 3.300 5.0Q00 5.4400
5.00C0 2.400 2 .0000 4,0C0 5.0000 5.600
5.0000 2.600 h. 0000 4,200 5. 0000 5,800
5.0000 2.800 5.0000 4.400 5. 0000 o.000
5.0000 3.000 5.0000 4.600 5.0000
5.00C0 3.200 2.0000 4,300 5.0000

o))
o

£

ol LN o oOn

1000.

0,00

Flow (l/s)

5., 0000
5.0000
5.0000
5.0000
5., 0000
5.0000

©l1982-2013 Micro Drainage LLd




Ezcher

Silverman

Romsey

Lone Barn

Studios
Stanbridge Lane

S051 OHE

Nate March 2017

File 1B-1C Cascade.casx

Emswo

Horndean Road

rth

Road 1C Porous Paving

Deslig

Check

ned by KA&AM
ad by

Micro Drainagc

60
120
gl
240
3ol
460
00
720
oel

1440
2160
2880
4320
5760
7200
3640
10080

Source Control 2013.1.7

Cascade Summary of Results for Road 1C.srcX

Upstraam Outflow To Cverflow To
Structures

Road 1B.s

Hall Drain Time 4

rcx (Naneg)

(None)

517 minuates,

Storm Max Max Max Max Max Max
Event Leval Depth Infiltration Control E Qutflow Velumea
(m) (m}) (1/8) (1/5) (1/s) {m?3)

min Sumner §.448 (0.288 0.0 3.3 i S 49.5
min Summer €.53%9 0.3739 0.0 3.3 e, 69,1
min Summer &.63% [0.479 0.0 %, . Fiid 92.3
min Summner 8.747 0,587 0.0 3.3 3.3 116.4
min Sumcacr §.810 0.850 0.0 % F.3 130:9
mirnt Sumner 8,852 0.892 0,0 g et 6 P 1 O
min Summer £.5%14 0,754 0.0 3.3 3.3 153.9
min Summer 8.9%5 0,195 0.0 13 3.3 163.2
min Summer §&,L9%4 0,824 0.0 g 3.3 169.8
min Surmer 9,005 0.845 0.0 3.3 Fed  FMGh
min Surmer §.995 0.835 0.0 3.3 F.3 A¥EL
min Summer £.95%3 0,793 0.0 £ | 3.3 162.8
min Summer $.87% 0,719 0.0 3.3 F.3 18951
min Summer 8.796 0.636 0.0 AR, 3:3 121.5
min Summer §.646 0.486¢ 0.0 S %3 93,8
min Summer §.52¢ 0.366 0.0 i3 3.3 a6, i
min Summer ©.437 0.277 0.0 Fd 2.3 17.10
min Summer $.380 0,220 0.0 SO 3.3 34.0
min Summer $.35Z 0.1%2 a, i S e 27.8

Storm Rain Flooded Discharge Time-Peak

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

15 min Summer 119.147 0.0 B5.0 144

A0 min Summer 80.259 0.0 T17.2 206

el min Suminer 51,576 0.0 |6 7 e 278

120 min Summer 31.966 B0 189.8 360

180 min Summer 23.783 0.d 212.4 416

240 min Summer 192,132 0.0 228.1 dh

360 min Summer 14.103 0.0 252.6 538

480 min Summer 11.339 0.C 271,10 elB

600 min Summner 09.565 0.0 285. 80 674

720 min Summer g.320 0.C 298 .3 T40

960 min Summer 6.6653 0.0 318 .8 BB

1440 min Summer 4.874 0.0 349.1 1082

2160 min Surmer 3. 554 0.0 361.0 1438

2880 min Surmer Z.836 0.0 404 .5 1824

4320 min Swrmer Z.0860 0.0 438.5 2568

7160 min Swoncer 1.640 n.o 163.1 3240

7200 min Swuner 1,375 0.0 482 .9 3944

8640 min Summer 1.191 0.0 498 .5 1584

10080 min Summer 1,055 0.0 i I, S G740

status

DO o000 OR0O0RO0 0000

mAREXRXRRERBR

ARARAR AR AR RR

@1982-2013 Micro Drainage LLd




Escher Silverman

Lone Barn Studios
Stanbridge Lanc

LLomsey

5051 OHE

Horndean Road
Emsworth

Read 1C Porous Paving

Nate March 2017/

Pile iB-1C

Cascadoe,casx

Nesigned by KAM
Checked by

Micro Dralnage

1’5
30
1
120
150
240
380
430
500
720
960
1440
2160
2880
4320
5780
1200
HeAl
10030

Source Control

2013.1.1

Cascade Sumnary ol Resulls for Boad 1C.3rex

Storm Max Max Max Max Max
Event Level Depth Infiltration Contreol T Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m?)
rin Winter B.479 0.3719 0.0 3.3 Fo3 hG, A
min Winter 8.581 0.421 0.0 3.3 33 19,1
min Winter B.69% 0,533 0.0 3.3 AR T 1 1 1« SR
min Winler 8.814 0,654 0.0 .3 3.3 131.4
min Winkter B.BES 0.725 0.0 3.3 T4 1&E.b
nin Winter B.934 0.774 0.0 3.3 33 138.4
min Winter 9.006 0.846 0.0 3.3 2.3 487
min Winter 2.057 Q.897 0.0 3.3 . 1HHG.5
nin Winter 2.093 0.933 0.0 33 ¥ 194.2
rmin Winter 2.121 0.961 0.0 3.3 J.3 200.4
nin Winter ©2.138 0.978 0.0 3.3 3.3 204.2
nin Winter 2.074 0.914 0.0 3.3 3.3 189.7
nin Winter 8.843 0.783 0.0 3.3 3.3 160.4
min Winter #.811 0.651 0.0 3.3 .4 130.8
min Winter B.582 0,427 0.0 Fd 3.3 19.5
min Winter 8.419 Q.259 0.0 3.3 Fp 3 42,9
min Winter B.351 0.191 0.0 3.1 L 27.6
min Winler B.327 0.167 0.0 2.8 2.8 A |
min Winter 8.308 0,148 0.0 2. 4 Z.14 18.0

Storm Rain Flooded Discharge Time-Peak

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

1Y min Winbler 119,147 B, L 96 .5 164

30 min Winkter 80.259 0.0 iz1.9 233

60 min Winter 51.576 0.d 171.1 310

120 min Winter 31,9266 C.0 o 27 S 400

180 min Winter 23.7E83 C.0 238.6 458

240 min Winter 192.132 0.0 2596.2 o004

360 min Winter 14.1C3 C.0 283.7 282

480 min Winter 11.339 0.0 304.3 652

600 min Winter 3.565 0.0 320.9 714

770 min Winter 8.320 (.0 350 178

960 min Winter bB.6E6Y C.0 358.0 c23

1440 min Winter 4.874 0.0 5T AR | 1128

2160 min Winter 3.554 0.0 128.0 1544

2880 min Winlter 2,836 0.0 b4 .h 1852

4320 min Winter 2.060 .0 193 .0 2692

5T60 min Yinler 1,640 .0 521.0 3304

Y200 min Winker 1.375 0.0 243.5 3832

£640 min Winter 1,151 0,4 562.6 4560

10080 min Winter 1.055% C.0 578.9 5264

Status

oD
R OR RN

2S00 Q Qi
RO

K
Flood Risk
Flood Risk
Flood Risk
Flood Risk
0
0
0
O
O
&
0

2

-~ S -

©1282-2013 Micro Drainage Ltd




Escher Silvcorman

Lone Barn Studics llorndean Road
Stanbridge T.ane Emsworth

Romsey S051 OHE Rocad 1C Porous Paving
Date March 2017 Designed by KAM

File 1B-1C Cascade.casx®x |Checked by

Micro Drainage Sourege Contreol 2013.1.1

Cascade Rainfall Dela.ls for Bpad 1C.srcx

Rainfall lodel FSR Winter Storms Yes

Belurn Period (years) 100 Cv (Summer) 0.750
FRegion England and Wales Cv (Winter) 0.840

HM5-60 (mom) 19.600 Shortest Storm {[(mins) 15

Ratio R 0.345 Tengest Storm {(mins) 10080

Summer Storms Yes Climate Change 32 +30

Time Area Diagram

Total Area (ha) 0.184

Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: {ha) | From: TS ! {(ha) | From: To: (ha)
0 2 0.000 5 10 0.032 10 15 0.092

©1982-2013 Micro Drainage Ltd ;




Fscher 51 lwverman

Horndean Road
Emsworth

Lone Barn Studios

Stanbridge Lane
Romsey 50571 (OHRE

Road 1C Porous Paving

Designed by KAM
Checked by
Source Control 2013.1.1

Date March Z017
File 1B-1C Cascade.casx

Micre Drainage

Cascade Model Details for Road 1C.srocx

SLorage is Online Cover Level (m) 9.360

Porous Car Park Structurc

Infiltration Ccefficient Base [m/hr) 0.00000 Widlh (1) |
Membrane Percaolation (mm/hr) 1L0C0 Length (m) 13&.0

Max Percolation (1/s) 207.8 Slope (1:X) 1000.0

Safely Faclor 5.0 Cepression Storage (mm) 2

Porosily 0.30 Evaporation (mm/day) 3

Invert Level (m) 8.1e0 Cap Volume Depth (m) C£.000

Depth/Flow Relationship Culflow Conlrol

Invert Level (m) §.160

Depth {(m) Flow (l1/s) [Depth (m) Flow (1/s) Depth (m) Flow (l/s) |Dspth (m) Flow (1/s)
0.200 3.3000 1.800 3.3000 3.400 3.3000 5.000 3.3000
0.400 3.3000 2,000 3.3000 3.600 3.3000 L. 200 3.3000
C.&00 3.3C00 2.200 3.3000 3.800 33,3000 5.400 3.3000
C.300 3.3C00 2,400 3.3000 1.C000 3.3000 5.6800 3.3000
1.000 3.3000 2.6C0 3.3000 4.200 3.3000 h.800 3.3000
1.200 3.32000 2.8C0 3.3000 4.400 3.3000 E,0C00 3.3000
1.400 3.3000 3.000 3.3000 4.600 3.3000
1.500 3.3000 3.200 3.3000 4.800 3.3000

1982-2013 Micro Drainage ILtd




Horndean Road, Emsworlh

Drainage Strategy Report

Appendix C

Road 8-Road 9 - Drainage Calculations

ES1711/FRA
March 2017



Fecher S5ilverman Page 1
Lonc Barn Studiaos Horndecan Road

Stanpridge Lane Emsworlh

Romsey S051 QOHE Road # Porous Paving

Date March 2017 Designed by KAM

File 8-9 Cascade.cas¥x Checked by

Micro Dralnage Source Contrel 2013.1.1

Cascade Summary of Results [or Road 8.srcx

Upstream Outflow To Overflow To

Structuras
(Mone) Road 2.s8rcx None)
Half Drain Time : 330 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m*)

15 min Summer 8.5%2 0.432 0.0 4.0 4.0 5.1 o K
A0 min Summer B.719 0.559 .0 4.0 4.0 B87:.5 o K
50 min Summer 8.844 0.6B4 0.0 4.0 4.0 109.5 O K
120 min Summer /8.949 0.789 0.0 4.0 4.0 127.9 D i
180 min Sumacr 8.985 0.825 0.0 4,0 4.0 134.3 O K
240 min Summer §.992 0.832 0.0 4.0 4.0 135.4 o R
360 min Summer 8,984 0.3724 0.0 4.0 4.0 134.1 O K
4860 min Summer £.963 0.809 0.0 4.0 4.0 131.4 0 X
600 min Summer €.950 0.790 0.0 d,0 4.0 1Z8.0 0K
720 min Surmer B.4Z8 0.768 0.0 4,0 4.0 124.3 0 K
860 min Summer B.884 0,124 D.0 4.0 1.0 1158.1 0 K
1440 min Summer £.794 0.634 0.0 4.0 4.0 100.7 D K
2160 min Summer 8.672 0.517 0.0 4.0 4.0 T8 .7 0 K
2800 min Summer 8.%68 0.408 0.0 4.0 4,0 61.0 0 K
4320 min Summer 8.422 0,267 0.0 4.0 4.0 3.3 Q K
5760 min Summer 3.354 0.194 0.0 3.5 3.3 A5 Q K
7200 min Summer 8.327 0.18& 10 3 3 33 18.6 3 K
Be40 min Summer 8.307 0.147 0.0 2.% 2.9 1IN E O K
10080 min Summer 8.222 0,132 k. 20 2.5 125 O K

Storm Rain Flooded Discharge Time-Peak

Event (inm/hr) Velume Volume (mins)
(m*) (m*)

15 min Surmer 119,147 0.0 pY .0 29

30 min Summer B80.258 0.0 93,9 43

b0 min Swumer 51.576 0.0 121.5 1z

120 min Sunmmer 31,966 0.0 151.3 130

180 min Summer 23.783 0.0 169.1 18¢

240 min Summer 19.13Z 0.0 181.6 246

360 min Summ=r 14,103 a.0 201.0 308

4180 min Summesr 11.33Y% 0.0 215.5 370

G20 min Summer 9,585 0.0 2213 4136

720 min Summer 5.320 0.8 23T .3 504

Op0 min Sumrer &.66Y 0.0 253.6 40

1440 min Summer 4,874 0.0 211.8 210

2160 min Summer 3.954& 0.0 303.4 1300

2880 min Summer 2.330 0.0 322.3 1656

4320 min Summer Z2.0860 0.0 350.1 2340

“I60 min Summer 1.640 0.0 370.3 3000

7200 min Swiner 1305 0.0 18a.8 3688

8640 min Swnmer B 0.0 400.7 4416

_ 10C80 min Summer 1055 0.0 412.3 hl5%

®1982--2013 Mlcro Drainage Lid




Escher Silverman

Lone Barn Studios Horndecan Road

Stanbridye Lane EmsworlLh

Romsay SQO51 (OHE

Road & Porous Paving

Date March 2017

File B-9 Cascade.casx

Designed by KAM
Checked by

‘Micro Drainage Source Control 2013.1.1

Cascade Summary of Results for Road B.src
Storm Max Max Max Max Max Max Status
Event Lavel Depth Infiltration Contrel I OQutflow Voluma

(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Winter 8.640 0.4BU 0.0 4.0 4.0 13.6 0OR
30 min Wintexr 8.785% 0.625 0.0 .0 4.0 29,0 0 K
60 min Winter 8.9229 0.760 0.0 .0 4.0 124.3 DK
120 min Winter 5.054 (.8854 0.0 4.0 4.0 146.3 0 K
180 min Winter 9.102 0.942 0.0 £.0 4.0 154.8 Flood Risk
240 min Winter 9.117 0.957 0.0 2.0 d.0 157.4 Flood Risk
360 min Winter 9.113 0.953 0.0 4.0 4.0 156.8 Fload Risk
480 min Winter 9,089 0.9729 0.0 4.0 4.0 152.5 Flood Risk
600 min Winter 9,064 0,904 0.0 .0 4.0 148.0 Flood Risk
720 miin Winter 9.034 0.874 0.0 4.0 4.0 142.8 O R
960 min Winter 8.987 0.807 0.0 4.0 4.0 131.0 0 K
1440 win Winler 8.829 0,69 0.0 4,0 4.0 106.8 O
2160 min Winter 8.640 0. 480 0.0 4.0 q.0 13,7 0K
2880 min Winter 8.489 0,329 0.0 4.0 4.0 47.1 o R
4320 min Winter 8.347 0.187 0.0 % R s g L | QO K
2760 min Winter §.311 0,151 0.0 3.0 2.0 15.8 2
71200 min Winter 8.287 0.127 0.0 P 2.5 11.7 0 K
8640 min Winter 8.271 0,111 0.0 s Frgats £.9 0 K
10080 min Winter 8.259 0.039 D.0 2 2.0 7.0 oK

Storm Rain Flooded Discharge Time-Psak

Event (mm/hr} Volume Volume (mins)
(m?) (m3)

15 min Winter 119.147 0.0 77.6 29

30 min Winter §0.259 0.0 105.6 13

60 min Winter 51.576 0.0 136.5 0

120 min Winter 31.9686 0.0 1£9. 8 128

180 min Winter 23,783 0.0 139.8 184

240 min Winter 19,1372 0.0 203.8 240

360 min Winter 14.103 0.0 2 b 343

480 win Winler 11,339 0.0 241, 8 396

600 min Winter 9,585 0.0 T 470

T20 min Winter g.320 0.0 206.2 243

960 min Winter b, 669 0.0 284.5 98

144C min Winter 4.874 0.0 5 3 7 26

2160 min Winter 3.554 0.0 340.5 1372

2880 min Winter 2.0636 0.0 361.H 1716

1320 min Winter 2.040 0.0 383.1 22496

5760 min Winter 1.64C 0.0 415.9 3000

7200 min Winter | B G 0.0 434.6 3752

8640 min Winter 1.191 0.0 450.4 44116

10080 min Minter 1 055 0.0 d46d, 1 5144

@1982--2013 Micre Drainage Ltd




Escher Silverman Page 3 -
Lone Barn Studics 'Horndean Road

Stanbridge Lane Fmsworth

Romsey S051 OHE ‘Road 8 Porous Paving

Date March 2017 csigned by HAM

Mle 8-9 Cascade.casx Checked hy

EMGHG.UWWHSWQW Source Control 2013.1.1

Czscade Rainfall Details for Road 8.srcx

Fainfall HModel ESI Winter Storms Yesg

Beclurn Period {(ycars) 200 Cv [(Summer) 0.'150
Region England and Wales Cv (Winter) 0.840

M5-80 [mm) 19 .p00 Shortest Storm {(mins) 15

Ratio R 0.345 Longest Storm (mins) 10080

Summer STorms Yes Climate Change & +30

Time Area Diagranm

Total Area (ha) 0.322

Time (mins) Area | Time (mins) Area Time (mins) Area

From: To: {ha) | From: To: (ha) | From: To: {ha)
_

0 5 0.600 5 10 0.161 10 15 0.161

®1982-2013 Micrae NDrainage T.td



Escher Silwverman Page 1
Lone Barn Studios 'Horndean Road

Stanbridge Lane ' Emsworth

Romsey S051 0OHE ‘Road 8 Porous Paving

Datc March 2017 csigned by KAM

File 8-9 Cascade.casx Checked by

Micro Drainaqge Sonrce Control 2013.71.1

Cascade Mcdel Details for Road 8.srcx

-~

Slorage 15 Online Cover Level {(m) 9. 360

Faorous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 4.8
Membhrane Peraolation {(mm/hr) 1000 Tength (m) 122.0

Max Percolaticn (1/s) k627 Slope (1:X) 1000.0

Safety Factor 3.0 Depression Storage {mm) 5

Forosily 0.30 Evaporalion (un/day) 3

Inverl Level () B.160 Cap Volums Deplh (m] 0.000

Depth/Flow Relationship Outflow Control

Invert Level [m) B.160

Depth (m) Flow (1/s) |Depth (m) Flow (l/z) |Depth {m) Flow (l1/s)|Depth (m) Flow (1l/s)
0.2C0 ¢, 00C0 1.800 q.0000 3.400 44,0000 5.0C0 44,0000
0.4C0 &, 0000 2.000 4.0000 3.600 4.,0000 5.200 4.0000
0.6C0 4.,00C0 2.200 4.0000 3.800 4.0000 5.400 L,0000
0.800 4,00C0 2.400 4.0000 4,000 4.0000 5.600 2,0000
1.000 4,00C0 2.600 4.0000 d.200 4,0000 5.800 &, 0000 _
1.200 4,00C0 2.600 4.0000 4.400 4,0000 5.0C0 s.0000
1.400 4.,0000 3.000 4.0000 d.600 4,0000
1.600 4.,0000 3.200 4.0000 4.800 4,0000 |

®1982-2013 Micre Drainage Ltd




Escher Silvermdn

T,one Rarn Studios |Horndean Road

Stanbridge Lanc Emsworth

Romsey S051 COHE Road 9 Porous Paving

NDate March 2017 Nesigned by KAM

Pile B8=9 Cascade.casx Checked by

Micro Dralnage Source ConlLrol 2013.1.1 o

Cascade Summary of Results for Road 9.sroex

Upstream Outflow Ta Overflow To
Structures

Boad B8.srcz Hone) [Hone)

flalf Drain Time : 461 minutes.

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control E Qutflow Volume

(m) (m} (1/s) (1/s) (1/s) (m?)
i5 min Sumper 8,301 0.50L 0.0 3.4 2.4 HO.0 0 K
30 min Sumrer B,341 0.541 0.0 4.3 g3 Bl.3 Q E
60 min Sumer B.477 0.6 0.0 4.8 4.8 112.3 0 K
120 min Summer B.635 0.835 0.0 4.8 4.8 141.1 0 K
180 min Summer 8.733 0,933 0.0 4.8 4.8 159.0 0 K
240 min Summer 8,802 1.002 0.0 4.8 g.8 171.7 0 K
360 min Summer B8.9C8 1.10E8 0.0 4.0 4.8 1921.0 0 K
£80 min Summer B8.981 1.181 0.0 1.0 4.8 204.4 0 K
600 min Summer 2.035 1.235 0.0 1.8 4.8 214.3 0 K
720 min Summer 2.074 1.274 0.0 1.8 4.8 221.5 Flocd Eisk
960 min Summer 9.124 1.324 0.0 1.8 1.8 230.5 Flood Risk
1£40 min Summer 2.152 1.352 0.0 4.0 4.8 235.7 Flocd EBisk
2160 min Summer 9.1106 1.318 0.0 4.8 4.8 229.5 Flood Risk
2880 min Summer 2.066 1.2&6 0.0 1.8 4.8 220.0 Flocd Risk
4320 min Summer 8.915 1.115 0.0 1.8 1.8 182.2 0K
R760 min Summer 8.712 0.912 0.4 4.8 38 15357 0 K
1200 min Summer 3.5045 0,745 0.0 4.8 4.8 124,73 0 K
8640 min Summer 8.431 0.631 0.0 4.8 4.8 103.8 0 K
10080 min Summecr 3.366 0.5E6 0.0 4.8 4.8 9.0 QK

Storm Rain Flooded Discharge Time-Peak

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

15 min Summer 1198.147 0.0 76.5 Ll

30 min Summer 60.259 0.0 123.9 45

60 min Summer 51.576 0.0 176.4 74

120 min Summer 31.966 0.0 232.9 134

180 min Summer 23.783 0.0 266.8 194

240 min Summer 19,132 0.0 2G0.4 EATY

360 min Summer 14.103 g.0 C o 2f 372

LB80 min Sumeer 11,339 0.0 355.0 4972

BA0 min Sumrer 4,565 0.0 £ B ol B10

720 min Sumrer 5.3210 0.0 396, 2 730

960 min Sumtor 6.669 0.d 4277 .2 068

1440 min Sumrer 4.814 0.0 413.0 ldd o

2160 min Summer 3.554 0.0 521,56 1740

2880 min Summer 2,836 0.0 551.5 2032

4320 min Sumrer 2.060 C.0 510.0 2652

c7€0 min Sumrer 1.640 C.0 adl.2 3334

7200 min Summer 1.375 C.0 6719.2 Jea9z

8640 min Summer IS C.0 T05.5 4AE32

10080 min Summer 1.055 0.0 128.2 n243

©1982-2013 Micro Drainage Ltd




File

Escheor Silverman

Lone Barn

Studios

Stanbridge Lane
Romscy S051 OHE
DaLe March 2017

H-9 Cascade.casx

Harndean Road
' Emsworth
Road 9 Porous Paving
Dasigned by KaM
| Checked by

15
30
R0
1720
180
240
360
430
OC
720
960
1440
21630
2880
4320
5760
1200
8640
10080

Micre Drainagce

Sourcs

Control 2013.1:.1

Cascade Summnary of Results for Road 9.srcx

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

(m) (m) (1/s) (1/s) (1/s) (m?)
min Winter 8.314 0.514 0.0 L 2 | ¥2.4
min Winter 8,394 0.594 0.0 4.8 4.8 L i 4 |
min Winter 8.5%1 0.751 0, d 1.8 d.8 T25.%
min Winter 8.725 0.92% 0.0 4.8 g8 157 .6
min Winker 8,832 1,032 0.0 4.8 .8 I7TT.1
min Winter §.907 1,107 0.0 4.8 4.8 1%0.8
min Winter 9.020 1.220 0.0 4.0 A8 Z211:5
min Winter 2.100 1.300 0.0 4.8 1.8 276.7
min Winter 92.160 1.360 0.0 4.8 1.8 237.1
min Winter 2.206 1.406 0.0 4.8 4,8 245.4
min Winter 9.266 1.466 0.0 4.8 4,8 "ZhB.5
min Winter 9.313 1.513 0.0 4,8 4.8 285.1
min Winter 9.273 1.473 0.0 4.8 4.8 257.71
min Winter 9,184 1,384 0.0 4.8 4.8 241.5
min Winter 8.832 1,037 0.0 4.8 4.8 13%.1
min Winter 23.520 0.720 a.o0 q.,H 4.8 120.1
min wWwinter 8.3680 0.560 0.0 4.8 4.8 20.8
min Wintcr 8.334 0.534 0.0 4.2 5.2 86.1
min Winter 8.315 0.515 0.0 e} 3.7 B2.6

Storm Rain Flooded Discharge Time-Paak

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

15 min Winter 119.147 0.0 825 246

30 min Winter 80,2589 0.0 146.0 44

60 min Winter 51.576 0.0 204.8 74

120 min Winter 31.8266%6 0.0 Z268.1 132

180 min Winter 23.7863 0.0 306.1 180

240 min Winter 19.132 0.0 332.6 250

360 min Winter 14.103 0.0 373.9 3E6H

480 min Winter 11.339 0.0 404 .9 & e

600 min Winter 9,565 0.0 430.0 U0

120 min Winter H.320 0.0 dh1.2 18

9460 min Wintoer 6.6869 0.0 485.49 950

1440 min Winter 4,874 0.0 537 .3 24086

Z160 min Winler 3,554 0.0 592.1 1828

2980 min Winter 2.836 0.0 £32.5 2096

4320 min Winter 2,060 0.0 691 .7 2752

B760 min Winter 1.640 0.0 734.9 3392

1200 min Winter 1.375 0.0 770.1 3600

8640 min Winter s 0l .0 800.0 4504

10030 min Winter 1.055 C.0 825.8 5216

©1982-2013 Micro Drainage Lid

Status
0 K
0 K
0K
0 K
0K
0O K
0 K
Flood Risk
Flood Risk
Flood Risk
Flooa Risk
Flood Risk
Flood Risk
Flood Risk
0 K
Q K
K
0 K
4 1




Escher Silvoerman

l.one Barn Studios Horndean Road
Stankbridge Lane Fmsworth

Romsey S051 OHE Road 9 Porcus Paving
Date March 2017 Designed by KAM

File 8-9 Cascade,casx Checked by

Micro Drainage

Source Controel 2013.1.1

Cascade Rainfall Details for Road 9.srcx

Rainfall Model FSR Winter Storms
Return Period (years) 100 Cv  [(Summey
Fegion England and Wales Cv [(Winter)
M5-80 [(mm) 19,600 Shoriest Storm {mins)
Ratio R 0.345 Lengest Slorm {mins)
Summer STorms Yes Climate Change 3
Time Area Dliagram
Total Area (ha) 0.290
Time (mins) Area | Time (mins) Area | Time (mins) Area
Frcm: To: (ha) |From: To (ha) | From: Ta: {(ha)
0 5 0.000 5 10 D.145 10 LT G B 2

Yes
0.750
0.840

15
10080
+30

®1982-2013 Micre Drainage Ltd




Escher Silverman Pagc 4

Lone Barn Studios llorndean Road

Stanbridge Lane Emsworth
Romscy S051 OHE
Date March 2017

File B-9 Cascade.casx

Road 9 Porous Paving

Designed by KAM
Checked by 3

Micro Drainage Source Control 2013.1.1

Cascade Model Details for Reoad 9, srex

Storage is Online Cgver Lavel (m) 9.360

Porous Car FPark Structurc

Infillration Coollicicnl Basce [(m/hr) 0.00000 Width (m) 4.8
Membrane Percolation (mm/fhr) 1000 Lenglhy () 127.0

Max Percolation (1/s) 169.3 Slope (1:X) 1000.0

Safety Factor 5.0 Depresszion Storage (mm]) 5

Porosity 0.30 Evapeoration (mm/day) 3

Invert Lewvsl (m) 7.800 Cap Volume Depth (m) 0.000

Deplh/Flow Relalionship Oulllow Conlrol

Invert Lewvel (m) 8.1lg0

Depth (m) Flow (l1/s) |Depth (m) Flow (l1/s) |Depth (m)} Flow (l1/s) |Depth (m) Flow (l/s)
0,700 4. 8000 1.R800 4.78000 3.400 4.8000 5. 000 4. 8000
0.400 4. 8000 7. 000 41,8000 3.600 4.8000 5,200 4. 8000
0.600 4.8000 ?2.200 4,8000 3.800 4.8000 6,400 d.3000
0.800 4.3000 Z . 400 4.8000 L.000 4.8000 5.600 d.8000
1...0010 4. 8000 < 600 4 . 8000 4. 200 1.8000 5.800 d.8000
1.200 4.8000 Z . 800 4.8000 4.400 1.8000 6.000 qd.8000
1.400 4.3000 3.000 4.8000 4. 600 d.8000
1.600 4. 8000 3.200 4.8000 4. 800 4.8000

®1982-2013 Micro Drainage Ltd




