/

ARCH ASSOCIATES

DR TRATEGY

for

Proposed Residential Development
at
Blendworth Crescent
Leigh Park
Havant

Client:
PMC Censtruction and Development
Services Ltd
106 Queens Road
Partsmouth
Hampshire
PO2 TNE

Architect:
Kenn Scaddan Associates
Concept House
as Kingston Crascent

North End
Portsmouth
PO2 BAA

Issue A B
Issued By Allen Rushby Allen Rushby
Date March 2016 Nov 2016
Purpose Planning Approval
Approved By

Project No: PMC 238

The Town House, 5t George's Square, Bishaops Waltham, Sauthampton S032 1AF
E: admin@archassociates.co.uk W www.archassociates.co.uk
T: 01489 890004

Directors: Allen Rushby IEng AMIStrustE, Chris Hendry MSe, CEng, MIStruclE
Associates; Daniel Waddup BEng (Hons) CEng, MIStructE; Jason Bantley
Arch Asacclales Limited, Reglstered In England: 3822200

Arch Associates / Nov 2016 / PMC 238




1.0

2.0

383 1
ko —

3
N

4.0

41
4.2

5.0

CONTENTS

Introduction

The Site
Site Location & Doscoplion
Existing Site Tapography & Drainage
Ground Conditions
Envircmment Agendcy data

Proposed Foul Water Drainage
Proposed Surface Water Dralnage
Contral of Water Quantity Run-off

Water Chality Managemsnt

Maintenance of Suls Coamponents

APPENDICES

Southern Water Sewer Plan
Crainage Calculations

Laxtracts from Ground Investigation Report

Extracts from Sulks Manual re Water Quality Managamant

(rawings:

a) Arctutect's Sile Plan

b} PMC 238 - LN

PMC 238 - 553 -

- Drainage & External Works= Layout
FMC 238 — 551 -
PMC 238 - 552 -

Nrainage Details (sheeat 1)
Lramago Delalts (sheet 2)
Drainage Detaits (sheot 3}

MMC 238 - 510 - Road engineering Layout
PMC 238 - 512 - Road | ong Sections

) Topegraphical Survey

Arch Associates / Nov 2016/ PFMC 238



1.0 Intraduction
It is proposed o re-develop the sile ot Blendworth Creseant, Laigh Mark @ provide new residential
accommodabon ol 20 No houses and 31 No flats with associated entrance road, parking arcers and

sof landussapmg

Thez report oullings the proposed foul and surface watar drainage strategy forn the proposod

dovedaprment

2.0 The Sita

2.1 Site Location and Description

The site is located to the south of Blendworth Cresconl ma predaminantly residential area of
Havant. The sile is incgular n plan shape taperng towards the east. The site compriscs 1.13ba of
level gragsland currently vsed as 3 recreation area; primarily dog walking and as an acciss roule.
The narthern baundary of the site is denated by the fences, mature ees and voegelalion to the rear
of restdential properties along Blendworth Crescenl, The southorn it bowndary is marked by a
number of tall mature Uees dotled along 2 hedge ow concealing a fence line separating the site
from Trosnanl Jurnoer School, anmediately to the south, The western site limit is denoted by o hne
al vegotation, tence and trees separating the site from the residential properies along slockheath

Lang

2.2 Existing Site Topography and Drairag:

Rofor to the t{ompshire | and Surveys Litd drawing in the Appendix,

Site topography is relatively Hal with 2 gradudl all from east 1o wast with the lowast levels being at

the south west cormor,

There 15 currently no known foul drainage on the site, A 223mm duameter public foul sewer is
iocated an the southern side of Blendworth Crescent A 525mm diameter storm sewer orosses the
site in @ north-south direction trom Blendwarlh Crescent o the grounds of Trosnant School to the

southern boundary,

2.3 Ground Conditions

Reference to the British Geological Swivey (BGES) Map (Sheat 315, Southampton, Scale 1:50,000)
indicates the site o dicctly overdie superficial geclogy of Head Deposits (sand, =ilt and clay) and
the London Clay Formation {olay, =ilf and sand).

L )
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A ground invashgation repart has heen prapared by Ridge Property and Construction Consultants
together with addiional infitration tests by Soils L. Relevant extracts from theze reports are

contained within the Appendix for referance.

2.4 Environment Agency Data

lhe Frwvirnnment Agency Groend Water Vulnerability map indicates that the site i underlain by

auparficial Sacondary Aquifer.

The site lies within a ground water source protection cone (GPL), recorded o5 10 - Inndr Gatchment

within a1 conflined aguifer.

3.0 Proposed Foul Water Drainage

IL s propasaed that Toul water from the site will be discharged o the axisting public sewer in
Rlengwarth Creacent subject to agreament with Southern Water. Due to the relative site Javels a

fotl water pumping station will be reguired which will be located to the western end of the site,

In aceardance wilth ‘Sewers For Adoplan', the dasign peak tow rate to the recaiving sewer based

upon 4000 Itres por dweling per day - 2 36 litresdaec

4.0 Proposed Surface Water Drainage
4.1 Corntrol of Water Quantity Run.off
Tha ground investigation carried out in January by Soils Ltd to delermine the soakage

characteristics af the soils concluded thal the wse of inhitradon systems o dispose of surface water

it not feasible, A copy al haw report s contamod within the Appendx

It s proposed therefore that the following methads will be used to receive, store and attenuate the

irface water run-off from the site-

a) Rainwater from house roofs will be discharged directly to the adjacent pmrmcable
pavernent subk base which will have sufficient depth to store the 1 in 100 year + 30%

rainfall event.

b} Rainwater from the flats' roof will be discharged to the cxisting 525 diarnelor surface walor
rewer that traverses the site via an attenuation tank with capacily for the 1in 100 year +

30% rainfall event.

c) Al access roadway and car parking arcas will be constructod i permeable paving with

sufficient depth of sub base o store the 1 100 + 30% ranfall avent,
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d) [l stored waber within the systemns described in &) to ©) above will be discharged mlo the
existing Hrhnm diameter public storm sewer that traverses the sile norlh 1 south via a
system of gontrol chambers, The discharge rate W o pubhe sewer will be hnited to
&.Slitresfsec which is considerably less than the 1 30 year 'green field’ run off rate which

has been determmod as 13 Bhlresises, (500 Calculations within the Appeandic)

Volume of Bun-otf

It s clearly not possible for this development to limit the volume of surface wator un-0ib o tho pre

development aondition as the soils are essentially impoermedablo,

The rale of run-ol hags therefore been imiced n aceordance with recommencdations within the SuDz

manual e it any atfect on recawving water systams

4.2 Water Quality Managemont

Chigt 753 Sulls Manual — 2015 has specific guidance on water guality management lor the

protection of surface and ground water and extracts are included in Appendix 4 for relerence,

Interception

Wherever possible SubDs should bo dasigned to intercept nin-off (and associated pollutantz) for
rmost ramfall events Lp to approximately 4mm in depth.

The proposals described above to use permeable pavomenbs will sabisly s reguirement,

Crotection of Ground and Surfaco Wator

Table 4.3 refers to the minimurn water gualily managoement reguinemeants for discharges to

receiving ground waler,

For residential roofs the pollution hazard is 'very low' and therafore discharge of ramnwater drectly
Iz the permeable paving sub basa via filker chambers lo intercept scdiment 2 acceplable For the
driveway and parking areas, the pollutions hazard il 'low’ and the lable rofers 1o the 'simple index

approach’.

Table 26,1 shows the approach o water quality risk management from which the ‘simple ndox

approdch’ refers 1o tables 26 2 and 26.4,

Table 26.2 lists the pollution hazard indices lor vanous land use and these indices have to be

exqeeded by the mitigation indices Shown n Table 26 4,

(4]
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With raference to these tables permeable paving will provide the required mitigation measures and
therefore the driveway and parking areas will be constructed with sufficient sub base storage to

contain the 1 in 100 year storm + 30% climate change run-off.

5.0 Maintenance of SuDs Componen

The maintenance requirements of the surface water drainage system is outlined on the drainage
strategy drawing. This maintenance will be the responsibility of the building management company
which will be put in place upon commission of the building.

Allen Rushby |Eng, AMIStructE
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APPENDIX 1

Southern Water Sewer Plan
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Drainage Calculations
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F" Greenfield runoff
“ HR Wallingford estimation for sites

Working with water

Site name: Blandworth Crescent Site coordinatas
Site locatian: Havant Latitude:  50.86150° N
Longitude: 0.98681° W

This is an eatimation of tha greanfiald runalf rate limits that are needed (o maeat narmal
bast practice critaria In line with Environmant Ageney guldanca "Preliminary rainfall
runoff managemant for devalepmants”, Wa-074/A/TR1/ rav. E (2012) and the CIRIA

SUDS Manual (2007). Itis not to be used for detailad dasign of drainags systema. It is Reference: gep33etdtwvl /1,16
recommanded that every drainage scheme usas hydraulic madelling seftwars 1o finalise
valume requiramants and design datails bafara drawings are producad DE‘E 12 Mar 201 8
Site characteristics Hydrological characteristics
Dafault Edlitad
Total site area 116 ha SAAR 743 743 mm
Significant public open space a ha M5-60 Rainfall Depth 20 20 mm
Area positively drained 1.18 ha 't Ratio M5-60/M5-2 day 0.4 0.4
FEH/FSR conversion factor  0.84 0.84
Hydrological region 7 7
Methodology Growth curve factor; 1 year 0.85 0.85
Greenfisld runoff method  1H124 Growth curve factor: 10 year  1.82 1.62
a i — Growth curve factor: 30 year 2.3 2.3
bar estimation metho Calculate from SPR and SAAR Growth curve factor: 100 year 3.19 218
SPR eslimation method  Calculate from SOIL type
SOIL type 4 e b A T Il e et ek ¥
HOST class N/A : Greenfield runoff rates gL e :
SPR 0.47 i | Qbar 600 600 s |
| | 1in1year 510 6100 | Us'
 1in 30 years; 1381 {381 s |
' 1 in 100 years 1916 1916  Is |
: Fleaza note that a minimum flow of 8 /s applies fa any site :
1 1

HIR Waillingtard Lid, the Environment Agency and any local autharily ara naf liabie for tha
parfarmance of & draifnage dehama which it baged upon the outpul of thia fapan

www hrwallinglard. cam
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Rushby Brewstar Associates
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Town House, &t George's Sguare |Blendworth Crescent

Bishopa Waltham Leigh Park L .
Southampton, S032 1AF Havant M"_TU
Date Nov. 2016 Dealgned by AWR -

File Plots 1 to 15.srcx Checked by Drainage

¥P Solutions

Source Control 2016.1

Summary of Results for 100 year Return Period (+40%)

Half Drain Time :

448 minutes.

Storm Hax Max Max knsx Max Max
Evant Lavel Dapth Infiltration Control I Qutflew Veluma
{m) {m) {1/8) {1/a) {1/a) {m*)

1% min Summer 10.158 0,208 0.0 2.0 2.0 38,7
30 min Summeér 10,216 0,366 0.0 2.0 2.0 5Z.7
60 min Summer 10,275 0,325 0.0 2.0 2.0 67.0
120 min Summer 10,329 0.379 0.0 2.0 2.0 80.0
160 min Summer 10,353 0.403 0.0 2.0 2.0 84.9
240 min Summer 10,364 0,414 0.0 2.0 2.0 B8B.5
360 min Summer 10.368 0.418 0.0 2.0 2.0 89.6
480 min Summer 10.363 0.413 0,0 2.0 2.0 88.4
600 min Summer 10.356 0.4086 0,0 2.0 2.0 86.7
720 min Summer 10.348 0,398 0.0 2.0 2.0 f4.8
960 min Summer 10.330 0,380 0.0 2.0 2.0 0.3
1440 min Summer 10,293 0,343 0.0 2.0 2.0 71.5
2160 min Summer 10.242 0,292 0.0 2.0 2.0 59,1
2880 min Summer 10,196 0,246 0.0 2.0 2.0 48.0
4320 min Summer 10,124 0,174 0.0 2.0 2.0 0.4
5760 min Summer 10,077 0.127 0.0 2.0 2.0 19.1
7200 min Summer 10.05%0 0.100 0.0 1.9 13 12.86
B640 min Summer 10,037 0.087 0.0 1.8 1.8 8.5
10080 min Summer 10.028 0.078 0.0 1.6 1.8 o
15 min Winter 10.180 0.230 0.0 2.0 2.0 44,0

Storm Rain Floodad Discharge Time-Feak

Evant {(mm/hr) Voluma Valuma (minm)
(m?*) {m*)

15 min Summer 126.074 0.0 40,4 22

30 min Summer B4.745 0.0 55,7 37

60 min Summer §4.368 0.0 T2.5 66

120 min Summer 33,674 0.0 ap.7 124

180 min Summer 25,065 0.0 101.7 184

240 min Summer 20,180 0.0 1089.4 242

360 min Summer 14,839 0.0 120.98 360

480 min Summer 11,923 0.0 129.6 438

600 min Summer 10,054 0.0 136.7 qo8

720 min Summer g§,741 0.0 142.7 560

960 min Summer 7,003 0.0 152.3 680

1440 min Summer 5.114 0.0 lé6. 6 942

2160 min Summer 3,727 0.0 181.5 1340

2080 min Summer  2.973 a.0 192.4 1708

4320 min Summar 2.159 0.0 207.9 2424

5760 min Summer 1.718 0.0 218.8 3112

7200 ‘min Bummer 1.438 0.0 2217.2 3752

8640 min Bummer 1.245 0.0 234.2 1416

10080 min Summer 1.102 0.0 240,1 5144

15 min Winter 126.074 0.0 45,7 22

Status

QOO oOO0QQ0OQOOO0O00C0000
ERARAARAARAARRERR AR KKK
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Rushby Brewster Assoclates

Town House, St George's Square |Blendworth Crescent
Bishops Waltham Leigh Park
Southampton, 5032 1AF Havant

Date Mov. 2016 Designed by AWR
File Plots 1 to 15.8rcx Checked by

XF Solutions

Source Control 2016.1

Summary of Results for 100 year Return Period (+40%)

Max
Laval

(m)

Btorm
Evant

10.245%
10.3113
10.376
10.408
10.418
10.428
10.425
10,416
10.405
10,384
10,331
10,248
10,178
10.081
10.040
10.0258
10.016
10.010

a0
60
120
180
240
360
480
600
720
980
1440
2160
2880
4320
5760
7200
8640
10080

Winter
Winter
Winter
Winter
Wintar
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

Storm
Evant

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

30

120
180
240
160
480
600
720
960
1440
2160
2880
4320
2760
7200
8640
10080

Mase
Dapth
(m)

0.295
0.363
0.426
0.455
0.468
0.478
0.475
0.466
0.455
0.434
0.381
0.298
0.228
0.131
0.080
0.075
0.066
0.060

(

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max Max msx Hax
Infiltratien Control I Outflow Voluma
(1/a3) (1/8) (1/a) {m")
0,0 2.0 2.0 59,9
0,0 2.0 2.0 76,2
0.0 2.0 2.0 91.5
0.0 2.0 2.0 98,5
0.0 2.0 2.0 101.7
0.0 2.0 2.0 103.9
0.0 2.0 2.0 103.3
0.0 2.0 2.0 101.1
0.0 2.0 2.0 88.6
0.0 2.0 2.0 83.5
0.0 2.0 2.0 B80.5
0.0 2.0 2.0 60.5
0,0 2.0 2.0 43,5
0,0 2.0 2.0 20.0
a.0 1.8 1.8 10,1
0.0 1.5 1.5 7.1
0.0 1.3 1.3 =
0.0 T3 1.2 4.5

Rain Flooded Discharga Tima-Faak
mm/he) Voluma Volums {mina)
{m?}) {m?*)
B4,745 0,0 62.8 36
54,368 0.0 81.7 66
33.674 0.0 102.1 122
25,065 0.0 114.4 180
20,180 0.0 123.0 238
14.839 0.0 136.0 350
11.823 0.0 145.8 460
10.054 0.0 153.7 560
g.741 0.0 160.4 586
7.003 0.0 o b e 738
5.114 0.0 187.4 1040
3.727 0.0 204.2 1448
2.973 0,0 216.5% 1820
2.159 0.0 234.2 2468
1.718 0.0 246.8 3048
1.438 0,0 286.4 3744
1.245 0.0 264.7 4408
1.102 0.0 271.6 5144

Status

CQoQOoOOOQOOo 00000000
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Rushby Brewster Asaocclates

Page B%5

Town Housge, St George's Sguare |Blendworth Crescent
Bishops Waltham Leigh Park
Southampten, 8032 1AF Havant

Date Hov. 2016 Designed by AWR
File Pleots 1 te l5.=8rcx Cheacked by

AP Solutions

Source Control 2016.1

Rainfall Model

Return Period (years)
Regilon

ME-&0 (mm)
Ratio R
Summer Storms

Tims
From:

0

Rainfall Details

FSR Winter Storma

100 Cv (Summex)

England and Wales Cv (Wintaer)
19,200 Shortest Storm (mina)

0,350 Longeat Storm (mina)

Yoa limate Change %

Time Area Diagram

Total Area (ha) 0.188
{(mins) Area | Time (mina) Area
To: tha) | From; Ta; {ha}
4 0,094 4 8 0.094

Yas
0,750
0.840

15
10080
+40
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Rushby Brewster Assoclates Page 1oc.
Town House, St George's Sguare |Blendworth Crescent

Biahops Waltham Laigh Park ks .
Southampton, 5032 1AF Havant lef[l
Date Nov, 2016 Designed by AWR D 1

File Plots 1 to lh.srax Checked by ﬁﬂ"1E"JE

XP Solutions Source Contrel 2016.1

Model Details

Storage is Online Cover Level (m) 10.550

Porous Car Park Structure

infiltration Coefficient Base (m/hr) 0,00000 Wwidth (m) 16.B
Membrane Percolation (mm/hi) 1000 Length {(m) 48.0

Max Percolation (1/a) 224.0 Slope {1:¥) 500.0

safety Factor 1.0 Depression Storage (mm) 5

Poroaity 0.30 Evaporation (mm/day) 3

Invert Level (m) §_950 Membrane Dapth (m) 0

Hydro-Brake Optimum® Outflow Control

Unit Reference MD=SHE=0073-2000-0600-2000

Design Head (m} 0.600
Design Flow (1/a&) 2.0
Flush=Fla™ Calculatad
Objective Minimise upstream storage
Application Surface
Sump Available Yoa
Diameter (mm) 13
Invert Level (m) 5,950
Minimum Gutlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200
tontrol Pointa Head (m) Flew (1/a)
Deaign Point (Calculated) 0.600 2.0
Flush=Flg™ 1 f¥6a b 2.0
Kigk=Flofb 0.397 1%
Mean Flow over Head Range - 1

The hydrological caleculations have been based on the Head/Discharge relationship for the
Hydro-Brake Optimum® as apecified, Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Dapth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/a)|Dapth (m) Flow (1/a)
0.100 1.9 1.200 2.7 3,000 4.2 7.000 6.3
0.200 2.0 1.400 2.9 3.500 4.5 7.500 6.5
0.300 1.9 1.600 - 4,000 4.8 i,000 6.1
0.400 1.7 1.800 3.3 4.500 5.1 fi,500 6.9
0.500 1.8 2.000 3.5 5.000 5.3 9,000 7l
0,600 2.0 2,200 3.6 5.500 5,6 9,500 7.3
0,800 2.3 2.400 3.8 6.000 5.8
1.000 2.5 2,600 3.9 6.500 6,0

@1982-2016 XP Soluticns




Rushby Brewster Associates

Town Housa,

5t George's Square

Blandworth Crescent

Bishops Waltham Leigh Park
Southampton, S032 1AF Havant
Date MWov. 2016 Designed by AWR

File Plots 16 te 20.s8rcx

Checked by

XP Selutions

Source Control 2016.1

Summary of Results for 100 year Return Pericd (+40%)

Half Drain Time :

122 minutea.

Storm mse Max Max Max Max Max
Evant Level Dapth Infiltration Control I Outfleow Voluma
{m} {m) (1/m) {1/a) {1/a) (m?*)

15 min Summer 10,995 0,349 0.0 2.8 2.5 16.4
30 min Summer 11.060 0,410 0.0 2.5 2.5 21.9
60 min Summer 11,106 0,456 0.0 2.5 2.5 26,1
120 min Summer 11.122 0.472 0.0 2.5 2.5 2Tk
180 min Summer 11.115 0,465 0.0 2.5 2.5 26.8
240 min Summer 11,103 0.453 0.0 2.5 2.5 25.8
160 min Summer 11.079 0,429 0.0 2.5 2.5 23.6
480 min Summer 11,052 0.402 0.0 2.5 2.5 21.2
600 min Summer 11.024 0.374 0.0 2.5 2.5 18.6
720 min Summer 10,887 0,347 0.0 2.5 2.% 16.2
960 min Summer 10.947 0,297 0,0 2.5 2.5 11.9
1440 min Summer 10.85& 0,206 0.0 2.5 2.5 5.7
2160 min Summer 10.763 0.113 0.0 2.4 2.4 : By
2680 min Summer 10.735 0,085 0.0 2.0 2.0 1.0
4320 min Summer 10,715 0,065 0.0 1.5 1.5 0.6
5760 min Summer 10,705 0,055 0.0 1.2 1.2 0.4
7200 min Summer 10,699 0.048 0.0 1.0 1.0 0.3
8640 min Summer 10,695 0.045% 0.0 0.9 0.9 0.3
10080 min Summer 10,692 0.042 0.0 0.8 0.8 0.2
15 mip Winter 11.02& 0.376 0.0 2.5 2.8 ig.8

Storm Rain Floodad Discharge Tima-Peak

Evant {mm/hr} Volums Voluma {mina)
(m?) (m*)

15 min Summer 126.074 0.0 18,6 21

30 min Summer B4.745 0.0 25.5 an

60 min Summer 54.368 0.0 33.1 62

120 min Summer 33.67%4 0.0 41.4 110

180 min BSummer 25,0865 0.0 46,3 142

240 min Summer 20,180 0,0 19.8 174

360 min Summer 14.839 0.0 550 2d4d

480 min Summer 11.923 0.0 58.0 314

600 min Summer 10,054 0.0 g2.2 i7e

920 min Summer 8.741 0.0 64.9 440

4960 min Summer 7.003 0.0 68,3 562

1440 min Summer 5,114 0.0 5.8 166

2160 min Summer 3727 0.0 g2.7 1108

2880 min Summer 2.873 0.0 8.7 1468

4320 min Summer 2.159 0.0 94.9 2200

5760 min Summer 1.718 0.0 100.0 2896

7200 min Summer  1.438 0.0 104.0 3608

8640 min Summer  1.24% 0.0 107.4 4264

10080 min Summer 1,102 0.0 110.2 5112

15 min Winter 126.074 0.0 21.0 21

Status

OO0 OOQOOQOQOOoOoCOo0000000
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[Rushby Brewster Associates Page D
Town House, S5t George's Square |Blendworth Crescent

Bishops Waltham Leigh Park
Southampton, 5032 1AF Havant Micro
Date Nov. 2016 Designed by AWR Drainaqe
File Plots 16 to 20.srex Checked by dindge
XP Bolutlons Source Control 2016.1

Summary of Results for 100 vear Return Period (+40%)

Storm Hax Max Max Max Max Max Status
Evant Lavel Depth Infiltration Contrel I Outflew Valuma
(m) (m) (1/1) (1/1) (1/8m) (m?*)

30 min Winter 11.085% 0.445 0.0 2.5 2.5 25.0 [
60 min Winter 11.151 0.501 0.0 2.5 2.5 30.1 0K
120 min Winter 11.176€ 0.526 0.0 2.5 2.5 323 0K
180 min Winter 11.166 0,516 0.0 2.5 2.5 31.4 0K
. 240 min Winter 11.150 0,500 0,0 2.5 2.5 30.0 oK
360 min Winter 11.114 0.464 0,0 2.5 Lo 26.8 0K
480 min Winter 11.074 0,424 0,0 £.5 2:5 23.2 oK
600 min Winter 11.028 0,378 0.0 28 2.5 1s.0 o K
720 min Winter 10.985 0.335 0.0 2.8 2.8 15.2 oK
960 min Winter 10.90% 0.255% 0.0 2.5 2.5 g.8 oK
1440 min Winter 10.769 0.118 0.0 2.4 2.4 1.9 0K
2160 min Winter 10.728 0.078 0.0 1.9 1.9 0.8 O K
2880 min wWwinter 10.714 0.064 0.0 L. & 1.5 0.6 0K
4320 min Winter 10.702 0.052 0.0 h i L i 0.4 oK
5760 min Winter 10.695 0.045 0.0 0.9 0.9 0.3 (ST 4
7200 min Winter 10,691 0.041 0.0 0.7 0,7 0.2 oK
8640 min Winter 10,688 0,038 0.0 0.6 0.6 0.2 O K
10080 min Winter 10,685 0,035 0.0 0,6 0.6 0.2 0K

Storm Rain Floodaed Discharge Tima-Paak

Ivent (mm/he) Velume  Velume {mina)
(m"}) {m*)

30 min Winter B4.745 0.0 28.7 35

60 min Winter 54,368 0,0 37.3 62

120 min Winter 33,674 0.0 46.5 118

180 min Winter 25,065 0.0 £2.1 150

240 min Winter 20,180 0.0 56.0 188

360 min Winter 14.839 0.0 61.8 264

480 min Winter 11.923 0.0 66.3 340

600 min Winter 10.054 0.0 69.9 408

720 min Winter g.741 0.0 72.9 470

960 min Winter 7.003 0.0 77.9 586

1440 min Winter 6.114 0.0 85.2 768

2160 min Winter 3.721 0.0 92.9 1100

20880 min Winter 2.973 0.0 98.6 1464

4320 min Winter 2.159 0.0 106.8 2204

5760 min Winter 1.718 0.0 112.7 2928

7200 min Winter 1.438 0.0 117.2 3656

8640 min Winter 1.245 0.0 121.1 4280

10080 min Winter 1.102 0.0 124.4 5032
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iﬁuahby Brewster Associates

Town House, 5t George's Square |Blendworth Crescent
Bishops Waltham Leigh Park
Southampton, S032 1AF Havant

Date Nov, 2016 Designed by AWR

Fila Plots 1&é to 20.srcx Checked by

%P Sclutions Source Centrol 2016.1

Rainfall Details

Rainfall Model FSR Winter Storms Yan
Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0,840

M5=6G0  {(mm) 19,200 Shortest Storm (mina) 15

Ratio R 0,350 TLongest Storm (mina} 10080

Summer Storms Yas Climate Change % +40

Time Area Diagram

Tetal Area (ha) 0.085

Tima (mins) Area | Time (mina) Araa
From: Ta: {ha) | From: To; {ha)

0 4 0.042 4 8 0.043
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Rushby Brawster Asgsoclates

Page @10

Town House, St George's Square

Blendworth Crescent

Bishops Waltham Leigh Park .
Southampten, 5032 1AF Havant %
Pate Hov. 2016 Pesigned by AWR er'ru

Drainage

Checked by
Source Control 2016.1

File Plots 16 te 20.srcx
XP Solutions

Model Details

Storage ia Online Cover Level (m) 11.250

Porous Car Park Structure

Infiltration Cosfficient Base (m/hr} 0.00000 width {(m} 6,0
Membrane Percolation {(mm/hr) 1000 Length (m) 50.0

Max Percolatien (1/a) 83.3 Slope (l:¥) 150.0

Safery Factor 1.0 Depression Storage (mm) 5

Poroaaity 0.310 Evaporation (mm/day) 3

Tavert Level (m) 10.650 Membrane Depth (m) 0

Hydro=Brake Optimum® Outflow Control

Unit Reference MD=-SHE=0081-2500-0800-2500

Design Head (m) 0.600

Design Flow (1/8) 2.8

Fluah=Flo™ Caloulatead

Objective Minimise upstream storage

Appliecatieon Surface

Sump Available Yaa

Diameter (mm) 81

Tnvart Lavel (m) 10,650

Minimum Qutlet Pipe Diameter (mm) 100
Suggeated Manhole Diameter (mm) 1200

Centrol Pointa Head (m) Flew (1/a)

Design Point (Caleulated) 0.600 2.5
Fluah=Fla™ 0.179 2.5
Kigk=Flab 0.404 2.1
Mean Flew over Head Range = 2.1

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

Dapth (m) Flew (1/&) |Dapth (m) Flow (1/a) |Dapth (m) Flew (1l/a)|Dapth (m) Flow (1/m)
0,100 2.4 1.200 3.4 3.000 5.3 7.000 7.9
0,200 2.8 1.400 3.7 3.500 5.7 7.500 8.1
0,300 2.4 1.600 3.9 4.000 6.0 8,000 8.4
0,400 2.1 1.800 1,1 4.500 6.4 #,500 8.7
0,500 2.3 2.000 4.4 5,000 6.7 9,000 8.9
0,600 2.5 £.200 1.5 5.500 7.0 9,500 9.2
0,800 2.9 2,400 4.7 6. 000 Tad
1.000 3.2 2.600 4.9 6.500 7.6
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Rushby Brewster Associates

Page Is\|

Town House, &t George's Sgquare |Blendworth Crescent
Bishops Waltham Laigh Park
Seuthampten, 5032 1AF Havant

Date Nov. 2016 Designed by AWR
File Entrance Road.srox Chacked by

¥P Salutions

Source Contrel 2016.1

Summary of Resulta for 100 year Return Period (+40%)

Half Drain Time : 47 minutes.

Storm Max Max Max Max Max Max
Evant Level Depth Infiltration Contrel § Outflow Voluma
{m} {m) {1/a) (1/a) {(1/8) {m?)

15 min Summer 10.934 0,234 0.0 2.0 2.0 6.1
30 min Summer 10.970 0.270 0.0 2.0 2.0 8.2
60 min Summer 10,988 0,288 0.0 2.0 2.0 8.3
120 min Summer 10,989 0,289 0.0 2.0 2.0 9.4
180 min Summer 10,978 0,278 0.0 2.0 2.0 8.7
240 min Summer 10,964 0.264 0.0 2.0 2.0 7.9
360 min Summer 10,931 0,231 0.0 2.0 2.0 6.0
480 min Summer 10,898 0,198 g.0 z.0 2.0 d.4
600 min Summer 10.867 0.167 0.0 2.0 2.0 3.1
720 min Summer 10,838 0.138 0,0 2.0 2.0 2.1
960 min Summer 10.7%& 0.096 0.0 2.0 2.0 1.0
1440 min Summer 10.772 0.072 0.0 1.6 1.6 0,6
2160 min Summer 10.756 0.056 0.0 ¥ § N 0.4
26880 min Summer 10.749 0,049 0.0 0.9 0.9 0.3
4320 min Summer 10.740 0.040 0.0 0.7 0,7 0.2
5760 min Summer 10.735 0,035 0.0 0.5 0.5 0.1
7200 min Summer 10.732 0,032 0.0 0.4 0.4 0.1
8640 min Summer 10.729% 0,028 0.0 0.4 0.4 0.1
10080 min Summer 10,727 0,027 0.0 0.3 0.3 0.1
15 min Winter 10,953 0,253 0.0 Z2.0 2.0 7.2

Storm Rain Flooded Dischargae Tima-Paak

Evant {mm/hr) Voluma  Volume {mina)
{m?) {m?*)

1% min Summer 126.074 0.0 7.3 17

30 min Summer 84,745 0.0 10.4 3l

60 min Summer 54,368 0.0 13.8 52

120 min Summer 33,674 0.0 17.5 g6

180 min Summer 25,0865 0.0 19.7 120

240 min Summer 20,180 0.0 21.2 154

340 min Summer 14,839 0.0 23.5 214

480 min Summer 11,923 0.0 25.2 280

600 min Summer 10,054 0.0 26,6 336

720 min Summer §,.741 0.0 27.8 380

960 min Summer  7.003 0.0 28.7 494

1440 min Summer 5,114 0.0 32.4 T34

2160 min Summer 3,727 0.0 35.2 1080

2800 min Summer 2,973 0.0 37.1 1436

4320 min Summer 2.159 0.0 39.7 2188

5960 min Summer 1.718 0.0 41,5 2020

T200 min Summer 1.438 0.0 42.7 1656

B640 min Summar 1.2456 0.0 43.6 4264

10080 min Summer 1.102 0.0 44.3 5008

15 min Winteer 126.074 0.0 8.4 17

gtatus
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Rushby Brawster Associates Page B2
[Town House, St George's Square |Blendworth Crescent

Bishops Waltham Leigh PFark

Southampten, 80632 1AF Havant

Pate Nov. 2016 Degigned by AWR

File Entrance Road.srcx Checked by

:?F Solutions Source Control 2016.1

Summary of Results for 100 year Return Period (+40%)

Starm Max Max Max Hax Max Max Statua
Evant Level Dapth Infiltration Control I Outflow Voluma
{im) {m) {(1/8) {1/a) (1/8) (m*})

30 min Winter 10.991 0,291 0.0 2.0 2.0 9.5 O K
60 min Winter 11.011 0.311 0,0 2.0 2.0 10.9 0K
120 min Winter 11.010 0,310 0.0 2.0 2.0 10.8 0K
180 min Winter 10.994 0,294 0.0 2.0 2.0 9.7 oK
240 min Winter 10.973 0,273 0.0 2.0 2.0 8.4 0K
360 min Winter 10,920 0,220 0.0 2.0 2.0 8.8 0K
480 min Winter 10,866 0,166 0.0 2.0 2.0 3.1 0K
600 min Winter 10.815 0.115% 0.0 2.0 2.0 1.5 oK
720 min Winter 10,788 0.088 0,0 1.9 1.9 0.9 0K
960 min Winter 10.771 0.071 0,0 1.6 1.6 0.6 0K
1440 min Winter 10.75%6 0.056 0.0 1.2 L 0.4 oK
2160 min Winter 10.74& 0.046 0.0 0.8 0.8 0.2 0K
2880 min Winter 10.740 0.040 0.0 0.7 0,7 0.2 0K
4320 min Winter 10.733 0.033 0.0 0.5 0.5 0.1 0 K
5760 min Winter 10.729 0,029 0.0 0.4 0.4 B oK
7200 min Winter 10.727 0.027 0.0 0.3 0.3 0.1 oK
640 min Winter 10,725 0,025 0.0 0,3 0.3 0.1 oK
10080 min Winter 10,723 0.023 0.0 0.2 0.2 0.1 0K

Storm Rain [Floeded Discharga Time-Paak

Event {mm/hr) Voluma Voluma {iming)
{m?) (m*})

30 min Winter B4.74% 0.0 11,9 31

0 min Winter 54,368 0.0 TS 58

120 min Winter 33.674 0.0 19.8 92

180 min Winter 25.065 0.0 22.3 13n

240 min Winter 20.180 0.0 24.0 1é@

360 min Winter 14.839 0,0 26.8 232

480 min Winter 11.5923 0,0 28.5 288

600 min Winter 10.054 0.0 J0.1 336

720 min Winter 8.741 0.0 31.4 376

60 min Winter 7.003 0.0 13,5 492

1440 min Winter 5.114 0.0 36.6 736

2160 min Winter 3.727 0.0 38.7 1084

2880 min Winter Z2.873 0.0 42.0 1444

4320 min Winter 2.159 0.0 45.1 2224

5760 min Winter 1.718 0.0 47.2 2830

7200 min Winter 1,438 0.0 48,6 3576

8640 min Winter 1,245 0.0 49,8 4280

10080 min Winter  1.102 0.0 50,8 4984

©1982-2016 XP Solutions




Rushby Brewster Assoclates Page B\
Town House, St George's Square |Blendworth Crescent

Bishops Waltham Leigh Park e
Southampton, 5032 1AF Havant MiL’l’D
Date Hov, 2016 Designed by AWR Drainace
File Entrance Road.srcx Checked by q
¥F Solutions Spurce Control 2016.1

Rainfall Details

Rainfall Model FSR Winter Sterma  Yes

Return Period (years) 100 Cy (Summer) 0.750
Region England and Walea Cv (Winter} 0.840

M5=60 (mm) 19,200 Bhortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change ¥ +40

Time Area Dliagram

Tetal Area (ha) 0.038

Tima (mins) Aresa
From: Ta: (ha)

0 4 0.038

©1982=2016 XP Solutions




Rushby Brewster Associates

Page ¢l

[Town House, B8t George's Square

Blendworth Crescent

Bishops Waltham Leigh Park
Southampton, 8032 1AF Havant

bDate Nov. 2016 Designed by AWR
File Entrance Road.srcx Checked by

[XP Solutions

Source Contreol 2016.1

Model Detaila

Storage is Online Cover Lavel (m)

Porous Car Park Structure

Hydro=Brake Optimum® Qutflow Control

11.050

Hydro-Brake Optimum® as specified.

Control Pointe

Infiltration Coefficient Base (m/hr) 0.00000 Width (m)
Membrane Percelation (mm/hr) 1000 Length (m)

Max Percolatien (1/a) 80.3 Slopa (1:X)

Safety Factor 1.0 Depresajion Storage (mm)

Poroaity 0.30 Evaporation (mm/day)

Invert Level (m) 10.700 Membrane Depth (m)

Unit Reference MD-SHE-0076-2000-0350=2000
Deasign Head (m)
Design Flew (1l/a)
Fluah-Flo™

0,350
2.0

Caleulated

Objective Minimime upatream atorage

Application

Sump Available

Diameter (mm)

Invert Level {(m)

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

Design Point (Calculated) 0.350
Fluah=-Flo™ 0,117
Kick-Flom 0.256
Mean Flow over Head Range -

invalidated
Dapth (mj Flew (1/s) |Dapth (m) Flow (l/s)|Depth (m) Flow (1/s)
0,100 2.0 1.200 3.8 1.000
0,200 1.9 1.400 3.8 31.500
0.300 1.9 1.600 4.0 4.000
0.400 Zud 1,800 4.2 4,500
0.5%00 2.3 2.000 4.4 5.000
0.600 2.6 2.200 4.7 5.500
0.800 2.9 2.400 4.8 6,000
1.000 3.2 2,600 5.0 6,500

[l o
L = i

A0 B WD AR BD OO &

=~ = ~d g hoSh BRoOn

Surface
Yas

16
10.700
100
1200

Head (m) Flow (1/s)

Dapth (m)

7.000
7.500
#.,000
8.500
8.000
8.500

5.0
65.0
150.0

(=l PR E

The hydrelogical caloulations have been based on the Head/Discharge relationship for the
Should another type of control device other than a

Hydro-Brake Optimum® be utilised then theae atorage routing caleculatiens will be

Flew {1/a)
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Rushby Brewster Associates

Town Housa,
Bishopa Waltham
Southampton,

5032 1AF

5t George's Square

pate 17/11/2016 17:23

Designed by allen.rushby

File Flats 100+€C box culver... |Checked by
XP Solutiens Source Control 2016.1
Summary of Results for 100 year Return Period (+40%
Storm HMasx Max Max Max Status
Evant Leval Dapth Contrel Voluma
(m) {m) {1/8) {m*)

15 min Summer 10.074 0.424 1.9 17.4 G K
30 min Summer 10.198 0,548 1.8 22.8 oK
60 min Summer 10.310 0.660 1.9 27.3 oK
120 min Summer 10.3668 0,718 1.9 25.8 0K
180 min Summer 10,364 0,714 1.9 28.6 oK
240 min Summer 10,348 0,698 1.8 28.9 oRkK
360 min Summer 10,310 0,860 1.8 27.3 0K
480 min Summer 10,287 0.817 1.5 25.5 0K
00 min Summer 10,217 0.%67 1.% 23.4 oK
720 min Summer 10,169 0.518 1.9 21L.4 oK
860 min Summer 10.083 0.433 1.9 17.8 O K
1440 min Summer 9.948 0.298 1.9 12.1 oK
2160 min Summer 9.828 0.178 1.9 7.1 oK
PR80 min Summer 9.768 0.1186 i By i.6 oK
4320 min Summer 9.727 0.077 1.4 2.8 oK
5760 min Summer 9,712 0,062 1:1 2.2 oK
7200 min Summer 9.704 0.054 0.9 1.9 0K
8640 min Summer 9,699 0,049 0.8 1.6 oK
10080 min Summer 9,695 0,045 0.7 1.5 Ok
15 min Winter 10,127 0.477 1.8 19.7 0K
30 min Winter 10,272 0.822 1.9 25.7 0K
Storm Rain Flooded Discharga Time-Faak

Evant (mm/he) Veluma  Volume {mina)

{m?} {m?)

1% min Summer 127.517 0.0 18.9 18
30 min Summer 85,701 0.0 25.4 33
60 min Summer 54,957 0.0 32.6 62
120 min Summer 34.010 0.0 40,3 120
180 min Summer 25,295 0.0 45,0 154
240 min Summer 20,351 0.0 48.2 188
360 min Summer 14,971 0.0 53.2 254
480 min Summer 12.028 0.0 57.0 324
600 min Summer 10.141 0.0 60,1 agg
720 min Summexr 8.817 0.0 62.7 452
960 min Summer 7.063 0.0 67.0 578
1440 min Summer 5.157 0.0 13:3 a10
2160 min Summer 3.757 a,0 80.1 1152
2880 min Summer 2.997 0,0 BN 2 1500
4320 min Summer 2.176 0,0 928 2204
5760 min Summer 1.731 0.0 98.5 2936
7200 min Summer 1.448 0.0 103.0 3672
8640 min Summer 1255 0.0 107.1 4352
10080 min Summer 1.111 0.0 110.8 5080
1% min Winter 127.517 0.0 21.2 18
10 min winter 85.701 6.0 28.4 3z

@1982-2016 XP Solutions




Rushby Brewster Associates Page Dl(2
Tawn House, 5t George's Sguare

Bishopa Waltham hh 4
Seuthampton, S032 1AF Mlu.ﬂ
Date 17/11/2016 17:23 Designed by allen.rushby Dfﬂinaff_]
File Flats 100+CC box culver... [Checked by .I

¥P Solutions Source Contrel 2016.1

Summary of Results for 100 year Return Period (+40%

Storm bim Hax Hax Max Statua
Evant Laval Dapth Contrel Veluma
{m) {m) {1/s) {m?*})

60 min Winter 10,400 0.750 1.9 31.1 0 K
120 min Winter 10.477 0.827 1.9 34,3 2 4
180 min Winter 10.477 0.827 1.0 4.3 oK
240 min Winter 10.453 0.803 1.9 33.3 0K

i 360 min Winter 10.402 0,752 1.9 31.2 O K

480 min Winter 10.341 0,691 1.9 20.8 oK
600 min Winter 10.275 0,625 1.9 25.8 oK
720 min Winter 10,193 0,543 1.9 22.4 oK
960 min Winter 10,057 0,407 1.9 16.7 [+
1440 min Winter 9,874 0.224 1.9 9.0 oK
2160 min Winter 9,757 0.107 1.7 4.1 0K
2880 min Winter 9.728 0.078 1.4 2.9 0K
4320 min Winter 9.70%7 0.057 1.0 2.0 O K
5760 min Winter 9.699 0.049 0.8 1.6 0K
7200 min Winter 9,693 0.043 0.7 1.4 O K
8640 min Winter 9.690 0.040 0.6 1.3 oK

10080 min Winter 9.687 0,037 - 1.2 O K
Storm Rain Floodad Discharga Time=Paak
Evant {mm/hr) Voluma Veluma {mins)

{m*) (m*)

60 min Winter 54,957 0.0 36.5 60
120 min Winter 34.010 0.0 45.1 118
180 min Winter 25.295 0.0 50.4 170
240 min Winter 20,351 0.0 54.0 194
360 min Winter 14,971 0.0 59.6 272
480 min Winter 12,028 0.0 631.49 350
600 min Winter 10,141 0.0 7.3 428
720 min Winter 8,817 0.0 70.2 492
960 min Winter 7,063 0.0 75.0 614

1440 min Winter 5,157 0.0 2.1 B38
2160 min Winter 3,757 0.0 89.8 1148
20880 min Winter 2,997 0.0 95.5 1472
4320 min Winter 2.178 0.0 103.9 2204

5760 min Winter  1.731 0.0 110.3 2880

7200 min Wintegr 1.449 0.0 115.4 3672

B640 min Winter 1.258 0.0 119.9 4312

10080 min Winter i 08 B 0.0 123.8 5136
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Rushby Brewster Associates
Town House, St Georga's Square
Bisheps Waltham

Southampten, 5032 1AF

Date 17/11/2016 17:23 Designed by allen.rushby
File Flats 1004CC box culver... |Checked by
#P Solutions Source Control 2016.1

Rainfall Details

Rainfall Model FSR Winter Storma  Yes
Return Period (years) 100 Cv (Summer) 0,750
Region England and Wales Cv (Winter) 0,840

M5-G0 (mm) 18,400 Bhortest Storm (mina) 1%

Ratio R 0.3%0 Longest Sterm (mina) 10080

Jummer Storms Yeu Climate Change % +id0

Time Area Diagram

Total Area (ha) 0,078

Tima (mins) Arasa
From: T {ha)

0 4 0.079
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‘Rushby Brewster Associates Page 1%
Town House, St George's Square
Bishops Waltham

Southampton, 5032 1AF

Date 17/11/2016 17:23 Designed by allen.ruahby
File Flats 100+CC box culver... |Checked by
XFP Solutions Source Ceontrel 2016.1

Model Details

Storage is Online Cover Level (m) 11,300

Double Box Culvert Structure

Height (m) 1.000 Slope (1:X) 500.000 Downstream Invert (m) 9.650
Width {(m} 2.000 Length (m) 10.000

Hydro-Brake Optimum® Outflow Control

Unit Reference MD=5HE=0067-2000-1000-2000

Beaign Head (m) 1.000
Daaign Flow (l1/a) 2.0
Fluah-Flo™ Caleulated
Objective Minimise upatream atorage
Application Burface
Sump Available Yea
Diameter (mm) 67
Invert Level (m) 4,650
Minimum Outlet Pipe Diameter (mm) 100
Suggeated Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/8)
Design Point (Calculated) 1.000 2.0
Flush=-Flo™ 0.2496 1.8
Kick-Flo®m 0.5499 1.8
Mean Flow over Head Range # 1.7

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro=Brake Optimum® aa apecified, Should another type of gontrel device other than a
Hydro=Brake Optimum®d be utilised then theae atorage routing calculations will be
invalidated

Depth (m) Flew (1/a) Dapth (m) Flew (1/a) |Depth (m) Flow (l/s) |Depth (m} Flow (1/s)
0.100 1.6 1.200 2.2 3.000 3.3 7.000 1,8
0.200 1.5 1.400 2.1 3.500 3.3 7.500 8.1
0.300 1.8 1.600 2.5 4.000 3.8 8,000 6.2
0.400 1.9 1.800 2.6 4.500 4.0 8.500 5.4
0.500 1.8 2.000 i 5.000 d.2 8.000 5.8
0.600 1.6 2.200 2.9 5.500 d.4 8.500 5.7
0.6800 1.8 2.400 3.0 6.000 4.6
1.000 2.0 2.600 3.1 6.500 4.7

@1982-2016 XFP Solutions
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APPENDIX 3

Extracts from Ground Investigation Report
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Ridge and Partners LLP

Thomies Folford Houe

F.ACY, Anremny Flacc Sun Valloy Businery Parl
Whinnoahl Close

By Email only: ARL1@0ridge.r ok Winchoeiins 5023 OLE

) Olea? 673 130
Our Ref: 1541 /LR e
soitvlinieed coaule

4 February 2016

Daar Antony

RE: Land to rear of 22-24 Blendworth Crescent, Havant, Hampshire PO 1BE

We are writing in regards to the intrusive invostigation undertiken at the abave namwd sice,

Brief
The Soils Limited quotation (reference @17230, dated 15" fanuary 2016) set ouc the scope of the

investigation, The investigation was to comprise machine excavated trial pits and infilcration tests in
accardance with the principles of BRE Digest 365 Soakaway design: 1921,

General
The site had an approximace area of 0.95ha wnd was lacated between Blenelworth Crescent and

Srackheath Lang, Havant, Hampshire at ©.5 Land Ranger Grid Reference of U714 074.

A site location plan has bieen included as Figure |,

Site Works
Sitc warks were undertaken on tha 270 [anuary 2016 and comprised three machine cxeavated trial

pits (ST1 — 5T3). Following the construction of the trial holes, infiltration tasts broadly in
accordance with the principles of BRE 385 were carried out, A trial hale location plan is included as
Figure 2. Infileration tests could only be earviad out ance in cach of the trial pics due to the slow
infiltration observed ewer the test poriod, heavy rainfall and saturated ground conditions.

Upon compledon all trial holgs were backfilled with arisings and mounded over far futuré:

scttlemont.

Ground Conditians
The ground conditions encountered during the site investigation have been sumimarised botow:

Topsoil
Head

Cennsprarry g el i el ThIET A

Pagtteri] et Bl o Plooses, Crons Bl Pacasnth, Surrey k5P SENR
WAL iy 3 F340A

O repienial eatfigan e leweatoe] i St dungat enn, Soseritll ned [lesalisenles, Crees e,



Sl ool ol n

Table | — Summary of Ground Conditions

Lepth Encotntared

Slrata {r1 Lpl) Typicsl Doscription
Tl.'.!r.l- H.{lu;
Topsoil .00 0.20 Turl over dirk brown chiyey SILT wirk

occiziont fme ta medium sub-angular o
angular fling gravel, Qecasianal fne roots and
ractlers,

0.30 1.30 150" Soift light wo dark crange grey hrown silry sAndy
CLAY wirh nceasianal ta firogquent fine o
mcdm syl-angulae v angabr Tint gravel,
accasional blck staining and rinve roorlees.

Head

130 1.80' Firrt dark Arey aned Qrangoy beawn CLAY
ocensional fing st pockars and occasiomal fine
e medm sub-angalar to angular fline gravel.
Qceasional rootlo,

Mates | sncauniered 1 g of tial hole

Whilst groundwater was not encountered during the excavation of the orial pits a moderate
scopage was recorded cntaring each trial pit from ground level due to che saturated ground ar

the time of the investigntion.

Infiltration Testing

tnfileration tosts wera performed in all three of the trial pits during the investigation, in areas
selected by Ridge and Parmers LLP, In arder to provide guidance on tha suitbility of the ground
for the adoption of a surface water deainage system, Each test was undertken within the Hend
at depchs of 1.80m bgl (STI), 1.50m bgl (ST2) and 1.50m bal (813). T'csts wore conducted
broadly in accordance with the pringiples of BRE Digest 365 Soakaway design: 1991.

BRE 365 that atates for an aceurate infiltration rate ta be obtained a sonkage pit noeds to be
filled threa dimes in quick succession, Each test is completed once 75% of the watar prosent hag
drained away, td arder te determing whether or not the underlying ground conditions may be
suiable for sivfage water deainage, Only one test was complated in &ach trial pit due o the
filtratlon rines observed, the site conditions (i.o. saturated ground) and 1he time restrictions.

The test comprised piping water via a water tinker into the open trial hole, the drop in water
lzvel over time was then recorded to give an mdication of soakage potential. The tost soratem
comprised of the Hend (HEAD).

Table 2 = Infiltration Tost Results

Moo

Triul Hole Test Tese Depth ofiltradion
_{Test No.) Strarim {m bl __Rate (misec) i} B )
ST HEAD .80 MEA Zetra Infiluation observed over

et poriod




soaly Lol LTI

Prinl Mol et Tust Dupth Infilteation Mot
(Test Mo)  Seeatinn (i bpl) Ratter (rvfan) . o
I HEAD [.50 /A Warer lovels rising i pit aftae |

FrinLce due ro sataraioed gr'uul‘ld
G dbzurface
8T3 HEAD 1.50 M/A Warer levels rising ovor Lost
poriod minuce due o saturated

Infiluration rates could not be calealated duc to the negligible infiltration rates, satorated ground

conditions and heavy rainfall en the day of the rests.

Full results are included within Appendix A,

Canclusions
Given the obscrved infiloration aver the test pericd, it is considered unlikely chat the site would

benelit froim the adoption of a soulawny system for surface water drainage and is likely wo
reguire an alternative means of surface wator disposal. The drainage conditiony scross the rasc
of the site are unknown. It is recommended that further, excensive soakage testing ba eorried
out in order oo nssess che suitability of the resr of the site for soakaway surface water drainage.

It should be neted that the Environiment Agency nust be consuleed on any works which may

impact EE'GI.II'N{W':IH"V LIalR g acion

Tho following attachunents make up the remainder of this leter report.

Figire 1. Site Location Flap
Figure 2. Trial Hole Location Pl

Appondix A. Field Data

Should you have any further questions please do not hesitate to contact the widersignad.

Yours Sinceraly

-

John Hills B3e, (Hons).
Graduate Geo-Environmental Engincer
ihisoilslimited.co.uls
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Soakaway Calculations
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Ground Condition Assessment

Section 9 —= Conclusions and Recommendations

0.1 Contamination

No significant on or off site sources of contamination have been identified by this assessment. Therefore, no
viable pollutant linkages are considered to be present.

General Notes

In order to mitigate the generic risks associated with development on potentially contaminated land the

following mitigation measures are recommended:
= Preparation of a Discovery Strategy outlining the procedures to be followed in the event that

unanticipated contamination is encountered during the development.
=  Compliance with relevant Health and Safety procedures during construction works.
»  Contractors on site should wear appropriate PPE to mitigate the risks from the chemical and

physical impacts to the Made Ground at the site.

= The local authority should be Informed If any sources of contamination are identified during the
development that have not been assessed In this report. These sources should then be assessed
and dealt with appropriately, with the agreement of the local authority.

These mitigation measures, as with any such mitigation or remedial measures, are subject to agreement
with the regulatory authority, be it the Local Authority for human health related issues or the Environment

Agency for environmental Issues.

It is recommended that any removal and disposal of sub-soll arisings and/or groundwater from the site
should be undertaken in a controlled manner to a licensed facllity, with due regard to Duty of Care
responsibilities. In addition, an appropriate degree of health and safety provision should be incorporated to

protect both the site workers and the general public alike.

During any ground works, It Is recommended that skin contact with soils is kept to a minimum In accordance
with good working practice / specific control measures and the HSE guidance document *Protection of
Workers and the General Public During the Development of Contaminated Land’, 1991.

9.2 Geotechnical

The ground Investigation revealed the site to be underlain by Topsoll / Made Ground over Head Deposits in
turn overlying London Clay Formation to the full depth of the investigation. The Head Deposits comprised a
mixture of compositions including gravelly clay and fine sand; whilst the London Clay Formation consisted of

slity clay.

Groundwater seepages were recorded during the ground investigation and subsequent monitoring visits
indicated a minimum at rest groundwater level to be 0.98mbgl.

. RIDGE

36
www.ridge.co.uk




Ground Condition Assessment

a

Shallow Foundalions

It i recommended that shallow foundations ol o mivimdm depth of Loomibat or below the any Made:
(around, shauld thicker sequances e encountered, are adoptod for s site, Foundatian excavations shodlcd
ramali stahle in the short ferm; howsver founding materials should not b lefl cxposed Tor exlended jperiods

of Lime,

Ultimate beoring resistance coleulalions have been carted out for foundations constructed in aither the
I andon clay Formation or the Head Deposils and returned o ULS bearning resistance of 120kNm7.

It arcler to allow for any potentlal vanation In founding material the characteristic angle of friction of e
Hicad Doposil was roeuced to that of e Landon Clay Formatlian so that the presentad ULS boaring
resisbance is oppropriale for bolh strale,

sarviceahillly limit state sartloment analyses were corricd oul under a foundation loadng of 120KN/MY on A

sLrip foruwlatlon constructed within the Head Deposits. The results show Lal, with (e Toandation loadding of
120kN/m?, toral settlement of 1255 than 25mm should be expectad.

Although the foundatinng may cross batwaan two differant strata, the similarily between the two malerial i3
such thiat eliferontial settenent s not expechad m prasent a significant prehlam.

Piled Foundalions

It is unclear ob te time of reporting whether any muiti-storay blocks ara to form part: of this devalopment. I
this is the cave iLis possible Wl the calculalod boarng roslstancs may be oo restrictive. Therefore, ULS
axial pila resistances hove been calealuted tor o range of diametars and lengths of auqured pite. Howaver,
when sizing piles from these rosults all applicd actions must be lactored in aceordance with the UK Natlonal

Annex to Eurocode 7.

It shiolld ha noted that the carrying capacity of a pile group is usually less than the sum ot e individual
piles, Therefore it s recommended that a detallad plle group analysis is carricd cul when all leods and

serviceanility [imils are known,
Other Geotechnical Considerations

Givan the high volume change potential of the founding strim and the sliqht desiccation of this materlal a
sispendead floor slab solution is recommended for this sile.

RIDGE

www. ridge.co.uk
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CIRIA SuDS Manual 2015

TABLE Minimum water quality management requirements for discharges to receiving surface waters
4.3 and groundwater

i
B 1} ¥
50 MR

a ¥y 4 . { 'ry :
PN S Yyt
bt T TV - i i
Residential roofs Vary low Remaoval of gross solids and sediments only
individual property drivaways,
roofs (excluding residential),
residential car parks, low
traffic ronds (eg cul de sacs, i Simple index approach?
home zones, general access Note: extra messures may be required for o o o
roads), non-residential car
parking with infrequent
change (eg schools, offices)
Simple index approach?
Nofe: exira measures may De raguired for
Commercial yard and delivery discharges (o protecied resourcest
areas, non-residential car i In England and Wales, Risk Screening®
Simple jndex spprouct’ (b indertaken fest 16 determine

parking with frequant change Nole: 8xIrd measures may
{sg hospitals, retal), o roads Madium be required for discharges fo | Whether consultation with the

axcapt low traffic roads and profected rescurces' enviranmental regulator is raquired.

trunk roads/molorways In Northarn Ireland, the nead for risk
screening should ba agread with tha
anvironmantal regulator,

Trunk roads and motorways High Follow the guidance and risk assessment process set out in HA (2009)

Sites with heavy pollution

{eg haulage yards, lorry
parks, highly frequented

latry approach

“&“PPW::I:':;::F:“USMI Discharges may require an environmental licance or parmit?,

whare t;naml.uum il High Obtain pra-parmitting advice from the environmental regulator. Risk
assasamant is likely to be required®,

{other than domaestic fual oil)
are 1o be dalivered, handled,
storad, used or manufactured,
industrial sites

Notes

The minimurm water quality management requirements for discharges to recelving surface walers and groundwaler are presented

here, (For Northarn Ireland, ihis guidance should be consldered as Interlim untll ueh e as Norhern Ireland publishes fis own

Iegislationipoliey/guidance.)

1 Thesa are not required in Ecotland and Northern Ireland, For England and Wales, see Slep 3 of the simple Index approach
(Section 28.7.1),

Pratcted surface waler resources will Include those designated for drinking water abstraction or for other environmental
protection reasons, Protected groundwaler resources are represented by SPZ1s In England and Wales.,

2 InScofiand, the Water Environment (Conlreiled Activities) (Scolland) Regulations {CAR) 2011 General Binding Rules, Rule 10 {d)
{Iv) effectively provides an exemption om requiring SuDS for coastal discharges. However, cantol of any contaminants likely o
ba prasant In surface waler runoff s still required, but can be delivered using allernalive melhods such as proprietary reatment
producis, As the lerm 'SuDS' In this manual includes proprietary traatment products, this exemption is not valid in this context.

3 The application of tha simpla Index approach should follow the approach outiined in Section 26.7.1 (or equivalent approved),

4 Risk screening |s an assessment to identify high risk scanarios where the Environment Agency ar Matural Resourees Wales
(MRW) would wish io be consulted regarding infiiration of waler Ifom surface runoff in order to agree the proposed design
approach. The risk screening method is provided In Sectien 26.7.2,

6 Therisk assessment should determine the apprapriale design approach to mitigate risk to accepiable levals follawing the
guidance cutlingd in Section 26,73, This assessment should be approved by the environmental regulaler.

Chapter 4: Designing for watar quality 63
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= detailed risk assessment methods

* process-based treatment modelling methods (which, where used, are likely to form part of a detalied
risk assessment).

Each of these methods Is summarised in Table 25,1 and deseribed in more detail in the subsequent sections,

f ) |

Design method | Hazard characterisat n | ___Risk reduction
| |For surface water | For groundwater
ks inda Simple pollution hazard indices | Simple SuDS hazard Simple SuDS hazard
A P h based on land use (sg Table mitigation indices (eg mitigation indices (eg
ki 26. 2 or equivalant) Table 26.3 or equivalent) | Table 28.4 ar aquivalent)
Faciors characierising
:::ﬁ:; ::;:T:‘;:fﬂ:;::m unsaluraied soll depth and
Riak sereening' " /A, type, and predominani flow
kely to eeeur (eg Table 26.5
or equivalent) type through tha goils (eg
Tabloe 26.5 or equivalent)

Site specific information used to | More detalled, eomponent specific parformance

atailed risk
f“."m:;( dafing likaly pollutants and their | Information uged to demanstrate thai the proposad SuDS
significance components reduce the hazard to acceptable lavels
Tima seres rainfall used
with genaric poliution Models that represent the treatmaent processes in
Process-based characteristics to datarmine the proposed SuDS components give estimates of

ireatment modelling | statistical distributions of likely | reductions in svent mesn discharge concentrations and
concantrations and loadings in | total annual load reductions delivered by the system

the runoff

Mats
1 Risk assasament may be required as a fesult of the risk acreaning process.

Table 4.3 (Chapter 4) sets out which of these methods Is required - for different generic land use types
and receiving waters. Process-based modelling Is not currently readlly available for SuDS design in the
UK, and s not therefore specified as a requirement. However, where robust models can be developed by
designers, this approach should not be discounted as a future option for SuDS design,

ItIs Important to ensure that risks to both surface and groundwater are managed effectively, and the
approach taken should be agreed with the drainage approving body and/or envirenmental regulator in
advance of the design, as local differences in requirements may exist.

Approaches that consider a number of key pollutant types are recommended because:

* recaiving water quality standards tend to be specified in terms of individual pollutant thresholds
(Section 26.4)

* different components tend to have different capacities to remove different types of pollutants
(Section 26.6)

* any component (proprietary product or otherwise) will need to demonstrate parformance across
a range of pollutants, or where this is not possible, differant types of component will be neaded to
remove different pollutants. A serles of sediment removal components, such as gulley pots, would be
unlikely te meet the performance requirements for the full sulte of pollutants,

26.7.1 Simple Index appreach

The simple method described in this section, and summarised in Box 26.2, has been develeped from that
set out in Ellis of al (2012), a summary of which is presented In Annex 5.

Part E! Supparting guldance




TABLE Pollution hazard indices for different land use classifications
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0.2 0.08

0.2{upto0B
where there
Gihar reafs (typloally commmrcial Low 03 is potential for 0.05

industrial roofs) matals to leach
fram the roof)

Residential rools Vary low 0.2

Individual properly driveways,
residential car parks, low irafiic roads
(eg cul de sacs, homezonas and
general access roads) and non- Low 05
regidantial car parking with Infraquant
change (eg schools, offices) ie < 300
irafiic movemania/day

Commercial yard and dellvery areas,
non-residential car parking with
frequent change (eg hos pilale, retali), ail Madium 0.7 0.8
roads excepl low fraffic roads and trunk
foads/motor ways®

0.4 0.4

0.7

Sites with heavy pollution (ag haulage
yards, lorry parks, highly fraquented
lorry approaches o indusirial estates,
wasie siles), siles whare chamicals and

fuels (other than domestic fuel oll) are High am o8 o
o ba delivered, handied, stored, used
or manufaclured; industrial sites; trunk
roads and molorways’

Motes
1 Motorways and trunk roads should folisw the guidance and riak asseaamant process set out in Highwaya Agaeney (2008),

2 These should only be used If considered appropriate as part of a detalled risk assessmant - required for all these land use types
(Table 4.3). When daaling with high hazard sites, the envirenmental regulator should first be conaulled fer pre-permitting advice.
This will help determine ihe most appropriate approach te the davelopment of a design solution.

Where a site land use falls outside the defined calegorios, the Indices should be ndapled (and agreed with the dralnage appreving

body) or alae ihe more delailed risk assessment mathod ahould be adopled.

Whare nutrient or bacteria and pathegen removal |s Important for a particular recelving water, equivalent indices should ba developad
for these pollutants (If scceptabla 1o the dralnage approving body) or the risk assessmaent method adopted.

Where the mitigation index of an individual component is insufficient, two components (or more) in series
will be raquired, wheara:

Total SuDS mitigation index = mitigation index, + 0.5 (mitigation index,)

Where:
mitigation Index_ = mitigation index for compenent n

A factor of 0.5 s used to account for the reduced performance of secondary or tertiary eomponents
assoclated with already reduced inflow concentrations.

Part E: Supporting guldance
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TABLE Indicative SuDS mitigation indices for discharges to groundwater

26.4

Characteristics of the material overlying the

infiltration surface, through which the

A layar of dense vegetation underlain by a soll with good 0.8 0.5 08
contaminant altenuation potentiaFP of at least 300 mm in depth? : : ;

A soll with good contaminant attenuation polential® of al least 0.4 T 03
300 mm in depth? ' 4 '

Infiltration french (whare a suitable depth of filiration matarial is
included that provides treatment, Ie graded graval with sufficient
amaller particles but not single size coarse aggragate such as 20 0.4° 0.4 04
fm gravel) underlain by a soil with good contaminant atienuation
potential of af least 300 mm in depth?

Constructed parmeable pavement (where a suiiabie filiration
layer ig included that provides treatment, and including a
geolextile at the base separaling the foundation frem ihe 0.7 0.6 0.7
subgrade) underlain by a soil with good contaminant attenuation
polential® of at least 300 mm in depih®

Bioretention underlain by a soil with good contaminant i 0.8 ok
attenuation potential® of at least 300 mm in dapih? i 1 "

These must demonasirale that they can address
each of the coniaminant types to acceplable
Froprietary e

PERINE SRR sy me levels for inflow concentrations relevant to the

conlribuling drminage area,

Hotes

1

All dosigns must includs a minimum of 1m unsaturated depth of aquifer material batween the infilration aurface and the
maximum likely groundwater level (s required In infiltration design = Chapter 23),

For example as recommendad In Sniffer (2008a snd 2008b), Seott Wilson (2010) or other sppropriate guidance.

Alternative depths may be considered whare it can ba demonstrated that the combination of the proposed depth and soll
charactefistics will provide equivalent protection to the underlying groundwater - see note 1.

If significant volumes of sediment are allowesd to anter an Infiltration system, thers will be & high risk of rapld clogging and
subsaquent system fallure,

Ba# Chapter 14 for approaches io demenstrale product performance. Note: a British Water/l nvironment Agency asssssment code of
practica i éuffently under developmant that will allew manufactuners to complete an agreed test protocal for sysiems intended (o treat
contaminated surface water runctf. Full detalls can be found at: www.britishwater.co.uk/Publicationsicodes-of-practise.aspx
SEPA only considers propristary trestmant systems as appropriste in exceptional circumstances where othar types of SuDS
campanant are not practicable. Propriatary treatment systema may also be consldered approprinte for existing sites that are
causing pollution, where thera is a requiremant ta retroflt treatment. WAT-RM-08 (SEPA, 2014) also provides a flewchart with a
summary of checks on suitability of a propristary aystem.

The following should be noted:

* Where the indices are not considered reprasentative by the designer, a risk assessment can be
undertaken (Section 26.7.3),

* Components should always be designad for treatment, as described In the design guidance set out
in the individual component chapters. If they are undersized, incorrectly designed or construcied or
inadequately maintained, their treatment performance could ba significantly affected. Component
checklists (Appandix B) can be used to confirm design and construction adequacy and set

appropriate maintenance regimas.

* Where the infiltration component itself does not provide sufficient pollution mitigation, the design
should include upstream SuDS compenents that are lined to prevent infiltration from occurring. The
mitigation indices set out In Table 26.2 {far discharges to surface water) should be used for any

upstream treatment.
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