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Foreword

This document has been prepared solely as a Food Risk Assessment for the Client, Brackley
Investments Ltd. No responsibility or liability will be accepted for any use that is made of this
document other than by the Client for the purpose it was written. The conclusions resulting from this
study and contained within this report are not necessarily indicative of future conditions or operating
practices at or adjacent to the site.

Mo person other than the client may copy use or rely on the contents of this document without prior
parmission.

some of the information presented within this report is based on third party information which is
believed to be comeact; no liability will be accepted for any discrepancies in accuracy, mistokes or
omissions in such information. The report also assesses the flood risk in relation to the reguirements of
the Enviranhment Agency and as such assesses the site for a specific flood event and not all flocd
avents. The contents of this documen! must not be copied or reproduced in whole or in part withoul
the written conzent of Infrastruct CS§ Ltd

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx 2



Table of Contents

0 SUMMARY

Infrastruct C5 Lid

O
2.1 G IR Ml o s P e T s s T T T s b
B BT ot o e e T e L e S R e s &
R N B N o o S B s B s B e s s é
3.1 D T ATIEING, 11 v o ket e e o s S £ s R P AR A AR R 10 i RS RS 8 A b A PR A SR AR PN 7
3.2 (GORID REFERENIE «..eeuccesrsssssrnesannassssrsnsrmsanssssss sesessnssssas sesssessansansasss sossmmesn e srs srsmssnsns sessansmnns 8
3.3  TOPOGRAPHY AND SITE DESCRIPTION .uiuuicusmssssisnssnisrssios ossansas s vassssns sussess sas bis sbonban son baasbsnesss 8
Jd  GROUND CCONDITIOS ..vverseinaresrsss s srnsonsensss sossss sesssamsss rossessen s ssarasss e s sassss presss sssssbnsansas shasesns 8
B EOMIIEY N TER. s o s 0 im0 A S S R M AR RS RS0 8
il ERRTING STTE DIRAIMEATTE . (o oo v e smico s s s a8 S xS T NI 8
Bl TN VA TE R TIIBEIRE o i S 3 S 0 AT A VT N 7
3.8 ENVIROMMENT AGENCY GROUNDWATER AND AQUIFER PROTECTION ..ooviiinmsinsienismsamssnsesssansans g

4.0 PROPOSED DEVELOPMENT ..oviiiivarein 10
3.1 IR SMENT A GEN G PO D AP i i b i e b i 10
3:2°  THE NATIONAL PLANNING . POUCY FRAMEWOREK | i iiiioasioiionidcionmisiss caason bua sk ota st sudah o dwmes 11
5.3 FEOOD LONE EIERINIION ... oo iisisminsbbssiatennssi b i porannbisnt e e S AR g o e |
5.4 PG ERNES = TABLE | TG e it bbd Lo bbb b Ao o bk e b s b b i e e i
5.5 FLOOD RISk VULNERABILITY CLASSIFICATION = EXTRACT FROM TABLE 2 PPG .o 12
5.6 FLOOD RISk VULNERABILITY & FLOOD ZOME COMPATIBILTY TABLE ...._\\iiiiricimeiecisceesemimsenseessen 12
5.7 OTHER FLOODING MECHANISMS ..ovvviveesssmesiasesssmiansssssssessrsnssnssssessasssnsssasssas sosssamessassnssinsas 12

&.0 OTHER SCURCES OF FLOOD RISk 70 THE DEVELOPMENT 3
é.1 FLOODING FROW O VEREAMD FEOWS. | i s aiiiim o saiai sy e i i wbia s 55858 b S ik 3t 13
6.2 FLOGDING FROM RISING GROUNDWATER ....ovuiiimiirniisimisassmssessisasassiarasnises G S 13
6.3 FLODBDING FROM THE LOCAL SEWERAGE NNETWOIRK oo iiiiiiiiimniivsbbasvnmioniss dhadain dukedu ot ain 13
6.4  FLOODING FROM RESERVOIRS, CANALS & OTHER ARTIFICIAL SOURCES ....cocoiiiaeriiveesneasvsisannas 14

7.0 FLOOD RiISK AS A RESULT OF THE DEVELOPMENT......ccocvvriieiissscsnmosmsssrasssnssmssssmsnsessssssranssnssssasss. | 4
7.1 ERFECT OF THE DIEVELCFMENT GoENERBLLY .o ¢ o uns pussssnmnomssiiss msmasi s s s sty e ey s 14
72 SURFACE WATER DRAINAGE & SUSTAIMABLE DREAINAGE SYSTEMS 10iveivinsisiimrrnnrsnssmseresrsessianes 14
7.3  PEAK STORM DESIGN CRITERIA «..ceeuvriisunierasiinnss sssmimson chsianmsassssins anessbintsnsbnsnsssanssnsansas cre sasn 14
Pl PICTRATIEM T RTINS G i msivsis s o s ot o i 5 e S A A i 14
Fogr,  SUSTARGABLE DIRABNAGE IERARICTIIT < ouavs sovas s das vy sin oas asns s ssanhe adby st enmemensn iadshn=siichs b ronpes 14
Aoy LD VRGN ES ERABEEYTEI. ;oo iihssi oo ioemiesssicsais oo s sbdse i (b s R B S R 16
ER™ I TRBEI R, oot s e A S e e SO R N e e 16
7.8 RESTDAL. FEOODN RIS & EC BRI - i tioiic e i i i mcoiod oo o R 3 M S 5 14
7.9 PO RS N AR ACTIIITS | ociuics s s s o e B 3 L S L R B e s 14

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx 3



C]:B Infrastruct C5 Lid

e Eoo GG, {2 O e ST B S T G e SR S T B B by L e T L 16
g.0 REC OMMBENEDIATIONS AN O LIS st cemriss o ens cisssssinsmess sss s s ssamsnss s s ot sse st s bentsfasssssssben &
20 e E R B T ES B BB o R A P HY .o oiin e iemrinsemaesosminns b san s bosas m b s s sy 5 4 5 saSmas od 4o rd5as e m b mns e ptmas e pmcny o smsan )

BEPERDIR A = DO R AP I SIRNEY <o vt ey i s s i o S R s 21
APPENDICB = SITE 1NV TG AT B EPDIRT . os e ouiims s smsaissimsos oo sswsisnt 43 i 53 04 5 R o o 22
APPENDIX C - - ADJACENT DRAINAGE SITHEME . .. ovmvossicrisassssssisissbassssntsrisssebossrs issmstniansassisoss 23
ARFENEIGE = AR CHIECT RO RS i i (o s e saass o p R A o e R S v 24
APPENDIXE- PROPOSED DRAINAGE ARRANGEMENT ... cciiiuseeissnsssianssssssrsssieinnnsssismsinionssssianss 25
APPENDIX F - MICRODRAIMAGE T ALTULATIONS | oiiiiiinissiasinbbsssosbanss svdsribass iassss bosasinsinsasiisnss 26
APPENDIX G - SUDS MAINTENMANCE MANUAL «.i.civivncisieiinsmesssssvmsenssssesssensteinnssssinasasinssie soasos 27
APPENDIX H-  COLLABORATION AGREEMENT ... iiicianianiat tunsbidssabonsansiais sbsbssn cumsbs sudmase dnvassssanss 28

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx 4



C]:B Infrastruct C3 Lid

1.0 Summary

A Flood Risk Assessment (FRA) and drainage strategy has been undertaken to accompany
the planning application for the proposed development at Helmsley House, Barfons Road,
Havant, Hants, PO SNB. This report has been prepared by infrastruct CS Lid on behall of
Brackley Investments Ltd. in accordance with the guidelines set out in the National
Planning Policy Framework.

The following table is an overview of the flood risk and drainage strategy for the proposed
development of the site, based upon cumrently available information and finds the
following —

RESPONSE

The site is located in the town of Hovant Hompshire on Bartons
Road, which bounds the site to the north. The site is located to the
east of Helmsley House. with open/agricultural land to the east and
a Bellway Residential development currently being constructed to
the south of site.

site Location

The approximate grid reference 473256 E, 107945 N,

Size and Current Land
Lsage

Flood fone

Fluvial Flood Risk

Overaond Flood Risk

Groundwater Flood
Risk

Sewerage Flood Risk

Arfificial Flood Risk

Fropased
Development

SuDs Fealures
proposed for fhis
scheme

The cument site is approximately 0.43ha in plan and is cumrently
open/agrcultural land,

The development site falls entirely within Food Zone 1, which is
classified as low probability of flooding.

Low — Refer to Section 4.1

Low - Refer to Section 6.2

Low — Reler lo Seclion 6.3

Low — Refer to Seclion 4.4

Low — Refer 1o Section 4.5

The proposals are for the development of land are construction of
a &4 pbed Residentiaol Care Home, plus Parking & Hardstonding
areas, with Landscaped Communal Gardens and associated
amenities.

The surfoce water draoinoge strategy connects into g system
provided within the adjocent Bellway site however flows off site are
reduced to Slfs and excess surface water stored within o cellular
tank located along the southem boundary of the site,

Based on this assessment, it is concluded that in accordance with the Flood risk
vulnerability and flood zone compatibility table in Section 5.6 from the Planning Practice
Guidance document, the report considers the proposed development appropriate.

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx 5
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2.0 Introduction

2.1 Commission

Brackley Investments Ltd. has commissioned Infrastruct CS Lid, to prepare a Flood Risk
Assessment (FRA) and drainage statement to support a planning application for the
development at Helmsiey House, Bartons Road, Havant, Hants, PO? SNEB.

2.2 Guidance

This flood risk assessment has been compiled in accordance with the recommendations
of the National Planning Policy Framewark [NPPF) and the Planning Practice Guidance
(PPG).

2.3 Aims and Objectives

The purpose of this flood risk assessment is to assess the potential flood risks by and to the
proposed development. It will identify the flood risk zone, potential sources of flood risk,
consider the proposed drainage and will be uwed to support the proposed planning
application.

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx &



3.0 Site Details

3.1  Location

C]:B Infrastruct C3 Lid

The site is in Helmsley House, Bartons Road, Havant, Hants, POY 5NB, bound by Bartons
Road to the North, with Helmsley House fo the west, with open/agricultural land to the east
and a Bellway residential construction site to the south of site.

Figure 3.1.2 - Sile location
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3.2 Grid Reference
The Ordnance Survey National grid reference for the centre of the site is:

473256 E, 107945 N (Nat Gricl SU 73256 07945]
3.3 Topography and Site Description

The site covers an approximate greenfield area of 0.63ha, and is located on the Southern
side of Bartons Road, adjacent to Helmsley House, to the northeast of the town of Havant,
Hampshire. The site is approximately square on plan.

Levels vary within the site between 35.04dmAQOCD to the northern boundary {at the access
road location} and 26.44mACD to the southemn boundary. The maximum fall across the
site is 8.6m over 125m, giving a gradient of | in 23.

Refer to Appendix A for a copy of the topographic survey.

3.4 Ground Conditions

A Site Investigation Report (Ref: 18-08-05, Dated 29/08/2018) has been undertaken on site
by GEOQ Integrty and found the following with regards to the underlying ground conditions.

Strata: MADE GROUND/Topsoil to a depth of 0.2mbagl, MADE GROUND/Dense brown sand
to 0.6mbgl, HEAD/SHff orange sandy clay to 1.1mbagl, With LONDON CLAY fo the end of
excavation

Infiltration: TPZ — Unable to Calculate Average Soil Infiliration Rate

TP3 - Unable fo Calculate Average Soil Infiliration Rate

A copy of the report can be found within Appendix B of this report.
3.5 Ground Walter

The site investigation report did not confirm the level of the water table, as none of the
Trial Fits [from the GEO Integrity report: 18-08-05] encountered Standing/Groundwater.

Boreholes camied cut in the vicinity of the site, encountered ground water/standing water
at approx. 7.00mbgl. Further substanfiation of the ground water table will be undertaken
as part of o wider scope of site investigation works once planning consent has been
secured.

A review of the maps within the local SFRA indicate that the site is at a low risk flooding.
3.6 Existing Site Drainage

The Southern Water wastewater plans for the local area show both foul and surface water
sewers within the immediate vicinity of the site.

The development site will however be serviced be dedicated drainage laterals provided
as part of the Bellway Residential site to the south. These systems connect into the Southern
Water systems located further fo the south.

Please refer to Appendix C for a copy of the drainage proposals for the Bellway site to the
south with the laterals provided to cater tor this development site.

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx 8
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3.7 Existing Watercourses

The nearest main river watercourse o the site is the River Lavant, which is located 435m to
the West of the site.

g .I '.i

......

Figure 3.7.1 - Local Rivers
3.8 Environment Agency Groundwater and Aquifer Protection

keference to the Environment Agency Groundwater protection zone map shows the area
is sited within a Low to Unproductive groundwater protection zone(s). The Environment
Agency have defined Source Protection Zones (3PIs) for groundwater sources such as
wells, boreholes, and springs used for public drinking water supply. These zones show the
risk of contarmination from any activities that might cause polivtion in the area. The closer
the activity, the greater the risk.
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Figure 3.8.1 - Grouncwater Pratection Zoneas
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The Environment Agency use the zones to sef up pollution prevention measures in areaqs
which are at a higher risk, and to monitor the activities of potential poliuters nearby.

4.0 Proposed Development

The current architectural proposals involve the construction of a 64 bed Residential Care
facility, parking for 29 vehicles with landscaped communal gardens and associated
amenities.

The proposed development plans can be found in Appendix D.

5.0 Flood Risk Policy

2.1  Environment Agency Flood Map

The flood map for the development site shown below suggests that the site wholly falls
within flood zone 1, which is defined as land assessed as having a less than 1 in 1000 annual
probability of river flooding in any one yeaor.,

SITE LOCATION e

i
B T
St e 2

/ r'/.
-~

Figure 5.1 - Enviranment Agency Flood Zone map
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5.2 The National Planning Policy Framewaork

The National Planning Policy Framewaork (NFPF) and the accompanying Planning Practice
Guidance ([PPG) gives direction for development with respect to flooding, These
documents promote a sequential approach to encourage development away from
aregs that may be or are susceptible to flooding. In doing so it categorizes flood zones in
the context of their probability of flooding, as shown in the table within Section 5.3 below.

53 Flood Zone Definition

The National Planning Policy Framework Definition of Flood Zones

Fluvial Probabllity of
floocding
1 < 1 in 1000 year <1 in 1000 year Low probability
2 Between < 1 in 1000 year Between<l]in1000yearand Medium
and 1in 100 year 1 in 200 year Probability
3a > 1in 100 year > 1 in 200 year High probability
3b Either > 1 in 20 or as agreed Either > 1 in 20 or as agreed Functional flood

between the EA and the LPA  between the EA and the LPA  plain

2.4 Food lones-Tabile 1 PPG

[Mote: These Flood Zones refer to the probability of iver and sea flooding. lgnoring the presence of
defances)

ione 1 - Low Probability

Definition

This zone comprises lond assessed as having a less than 1 in 1000 annual probability of nver or seq
flooding in any year [<0.1%].

Appropriate uses
Alluses of land are appropnate in this zone.

FRA requirements

For developmeant proposals on sites comprising one hectare or above the vulnerabifty to flooding from
other sources as well as from river and sea flooding, and the potential to increase flood risk elsewhere
through the addition of hard surfaces and the effect of the development on surface water run-off,
should be incorporated in a FRA. This need only be brief unless the factors above or other local
considerafions require particulor attention. See Annex E for minimum reguirerments,

Policy aims

In this zone, developers and local authorities should seek opportunities to reduce the aoverall level of
flood risk in the areda and beyond through the layout and form of the development, and the
approprate applicotion of sustainoble drainage techniques.

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx 11
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5.5 Flood Risk Vulnerability Classification - Extract from Table 2 PPG
More Vulnerable

s« Hospitals.

» Residential institutions such as residential care homes, children's homes, social
services homes, prisons and hosfels,

« Buildings used for: dwelling houses; student halls of residence; drinking
establishments; nightclubs; and hotels.

« Non-residential uses for health services, nurseries, and educational establishments.
Landfill and sites used for waste management facilities for hazardous waste.
Sites used for holiday or shori-let caravans and camping, subject to a specific
waming and evacuation plan.

5.6 Flood Risk Vulnerability & Flood Zone Compatibility Table

Vulnerability | Essential Water Highly More Less

classification | infrastructure | compatible | vulnerable vulnerable vulnerable
flood zone

1 o ~.I' v y ¥
2 Y ) Exceplion test o ¥
recuired
g Exceplion  lest A ® Exceplion fest
required required
ib Exception  test b ¥ X
raguired

v Development is appropricte x development 5 not appropriate

The above table, taken from PPG (Table 3), confirms that residential properties within flood
zones 1 is appropriate development.

It is, therefore, the consideration of this FRA that the site has a low risk of flooding from
fluvial sources.

5.7 Other Flooding Mechanisms

in addition to the potential for assessing flooding from fluvial and fidal sources NPPF also
requires that consideration is given to other mechanisms for flooding;

+ Flooding from land - intense rainfall, offen in short duration, that is unable fo soak
into the ground or enter drainage systerms, can run rapidly off land and result in local
flooding.

« Flooding from groundwater — occurs when water levels in the ground rise above the
surface elevations.

* Flooding from sewers — In urban areas, rainwater is frequently drained into surface
water sewers or sewers confaining both surface and wastewater sewers known as
combined sewers. Fooding can result causing surcharging when the sewer is
overwhelmed by heavy rainfall.

e Flooding from reservoirs, canals and other artificial sources — Non-natural or artificial
sources of flooding can result from sources such as reservoirs, canals lakes etc, where
water is held above natural ground levels.

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx 12



C]:B Infrastruct C3 Lid

6.0 Other Sources of Flood Risk to The Development

6.1 Flooding from Qverland Flows

The risk of flooding due to overland flood flows is considered very low by the Environment
Agency. The surface water flood data for the site, shown below, indicates that there is no
risk in the local area or within the site,

Flood rizik

High

SITE LOCATION

Fig 6.2 = Environment Agency Aood Risk from Surface Water map

It is, therefore, the consideration of this FRA that the site has a very low risk of flooding from
overland flow.

6.2 Flooding from Rising Groundwater

Section 3.5 of this report confirms that boreholes carried out in the vicinity of the site, found
ground water at approximate depths of approx. 7.0mbgl.

A review of the maps within the Havant Barough Council 5FRA also indicate the site has o
low risk of flooding from Groundwater,

It is, therefore, the consideration of this FRA that the site has a low risk of flooding from rising
groundwater levels.

6.3 Flooding from the Local Sewerage Network

Sewer flooding generdlly results in localised short-term flooding caused by intense rainfall
events overloading the capacity of sewers, Flooding from sewers can qlso occur ds a result
of bleckage, poor maintenance or siructural failure.,

As the site is at a higher elevation than the receiving drainage networks, it is likely that any
sewer flooding would occur below the level of the site and flow away from the site with
the natural topographic falls of the area.

It is. therefore, the consideration of this FRA that the site has a low risk of flooding by
surcharging of the local sewer network.

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx 13
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6.4 Flooding from Reservoirs, Canals & Other Artificial Sources
There are no known reservoirs, canals or other artificial sources in the vicinity of the site.

It is, therefore, the consideration of this FRA thatl the site has a low risk of flooding by
reservoirs, canals or other arfificial sources.

7.0 Flood Risk As A Result Of The Development

7.1 Effect of The Development Generally

Development by its nature usually has the potential to increase the impermeable area
with a resulfant increased nisk of causing rapid surface water runoff to watercourses and
sewers, thereby causing surcharging and potential flooding. There is also the potential for
pollutants to be mobilised and consequently flushed into the receiving surface water
system.

increases in both the peak runoff rate (usually measured in litres per second I/s] and runoff
volume (cubic metres m3) can result.

7.2 Surface Water Drainage & Sustainable Drainage Systems

Sustainable Drainage technigues (SuDS) covers a range of agpproaches to manage
surface water runoff so that-

Surfaoce water ansing from a developed sife should, as far as is praclicable, be managed
in a sustainable manner to mimic the surface water flows arising from the site prior to the
proposed development, while reducing the flood risk to the site itself and elsewhere,
taking climate change into account. This should be demonsirated as part of the flood risk
assessment.’

/.3 Peak Storm Design Criteria

The proposed sustainable dminnge technigues for the development should
accommodate the pedk rainfall event for a 1 in 100 yvear storm event with an additional
allowance for climate chnnge. Table 5 of NPPG recommends for developments that have
a life E'IIDEC.TCIHCT beyond 2085, that an addifional factor of 40% is applied to the pedk
volume of runoff.

7.4 Infiltration Testing

Infiltration festing undertaken by Geo-Integrity in August 2018 (Appendix B) confirmed that
the underlying strata would not support the use of infiltration devices. As such a positive
cutfall for surface water will be required.

7.5 Sustainable Droinage Hierarchy

A hierarchical approach has been undertaken in consideration of the application of SulSs
in relation to the development. This is in order to meet the design philosophy of ensuring
that surface water run-off is managed as close to its source as possible and the existing
situation is replicated as closely as possible.

The following drainage hierarchy has been undertaken with reference to the procedures
set out in the SuDS Manual [CIRIA C753, 2015) to assess the viability of the application of
SuDS technigues to this scheme:

« store rainwater for later use
+« use infiltration techniques, such as porous surfaces in permeable strata areas

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx T4
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s Attenuate rainwater in ponds or open water features for gradual release to a
watercourse.

« aftenuate rainwater by storing in tanks or sealed water features for gradual release
to a watercourse,

» discharge rainwater direct to a watercourse

e discharge rainwater 1o  surface waler drain

» discharge rainwater to the combined sewer.

The sustainable drainage hierarchy shown above is intended to ensure that all practical
and reasonable measures are taken to manage surface water higher up the hierarchy (1
being the highest] and that the amount of surface water managed at the bottom of the
hierarchy is minimised.

The site-specific drainage hierarchy checklist considered for the drainage design for this
development is detailed in Table 7_6.

SUDS Comments E = D
OPTIONS ": = = = _
0 ﬁ v =
SE |o |E 3
= £ | & o
@ ] = =2
B 2 13 £y
Rainwater Rainwater from roof runoff collected for L M H L H Pos
harvesting re-use. Cost-benefit consderations
Water bults Rainwater collection from roof runoff, L L L L L Pas
Incleded in fimol design
Living roofs Vegetated roofs that reduce mnoff M L M L H
yvolume and rate
Bio-retention Shallow vegetatad areas to refain and L L M M L
treat nunoff.
Consfructed Waterliogged arecs that can support M L H HiA M
wetlands aquatic vegetation. Replicates exsfing
condifions and provides ecological
benefit.
Swales Shallow grassed drainage chonnels,  H M L MH L
Replicotes existing condiions
Joakaways Subsurface structures that dispose of H H L L M
wiater via infilfration.
Permeable Surface that infilfrate through suface.  H H A L A
pavements Retains pollutants,
Tanked storage Oversized pipes or celiular sforoge. H L L M M/H
systems
Infiliretion basing  Depressions in fhe ground o store aond H H H/MA H hSL
release waler through infiltration
Detention basing Temporary retenfion of runoff with H L A H ML

controlled discharge

Table 7.4 Dranage design hierarchy [SulsS fechnigues considered for use in this scheme]

2709-HELM-ICS-XX-RP-C-07.001 _Rev A _Helmsley House FRA.docx
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It should be noted that where the SuDS technigues are noted as feasible or possible it does
not necessarily follow that they will all be used,

7.6 SUDS Technigques Employed

The proposed development relies on the drainage laterals provided by the Bellway
scheme fo the south of the site and o ‘Collaboration Agreement’ between the
landowners and Bellway hos been signed to secure these outfalls, Please refer fo
Appendix H of this report.

This agreement confirms that surface water flows off the development site must not
exceed arate of Sl/s. This rate is to cover the application site and a further site to the north
of the application site.

As such overall flows off the site will be resfricted to 5l/s but flows off the application site
will be resfricted to o rate of 2.5/s.

This is fo be achieved through the use of a hydrobrake flow control chamber with the
storage required fo cater for a 1 in 100yr plus 40% climate change event, contained within
a cellular storage tank located along the southern boundary of the site.

The use of open storage features has been discounted due to the topographical falls of
the site and the intended user group for the care facility.

The scheme also incorporates an element of biodiverse roofing to the proposed building
and fanked permeable paving to the parking bays.

The proposed drnfnuge GWUHQEI‘I'IEHT and associated calculations can be found within
Appendix E and F of this report.

/.7 Urban Creep

Following pre-agpplication consultation with Hampshire County Council, the revised
drainage strategy takes into account a 10% increase in impermeable area due to urban
creep,

7.8 Residual Flood Risk & Exceedance

should the site be impacted by an extreme storm event, the system has been designed
to foil safe and surface water flows will follow the route of the drainage system and exit
the site af the south east comer and then run along the adjocent access road,

/.9 Flood Risk Management

Unlike conventional drainage systems, SuDS features are visible, and their function should
be easily understood by those responsible for maintenance. When problems occur, they
are generally cbvious and can be remedied simply, using standard landscaping practice.
During the first vear of operation of all types of 3uDS, inspections should usually be caried
out at least monthly {and after significant storm events) to ensure thal the system is
functioning as designed dnd that no damage is evident. A full 3UuDS maintenance
guidance can be found in Appendix G.

/.10 Water Quality

According to the CIRIA SUDS Manual, see below, the pollution hazard level for car parks
and low traffic roads is low, and the simple index approach should be used. Residential
roofs have a very low hazard level and pericdic sediment removal is sufficient.
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4.3

Individual property dilveway &
1o0fs (et aing residential,
residantial ¢ & parks, low
frafc roads g cul de Bacs,
home Zones, general access
roadg, non-résdential car

parkdng with infregquent
chanpi (eg schools, offices

C B Infrastruct C5 Lid

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

Removal of gross solids and sediments only

Simplé indéx approsch?
Ngle axlid reedmies mgy be peuine o for dise harpe s bo peobecled resourcs g’

BiTela nidex approat P
Wote extr med sute s may De mgueed for

aré 10 ba délvered, handiad,
glored, Used or manufactured,
Indugtrial sites

Commarcial yard and delvery dhechivges b prolecled sesolircest

areas, non-residential car Simple index approsch? In England and ¥Wales Risk S¢reening®

parking with fregquent change e e S must ba yndertsken first to determine

g hosptals, retall), af rosds . be required for dibcharpeate | Whether consutation with the

e epl low 1rame roads and pratecled resources’ e ronrmental regulator |s required

trunk roads motorway s In Mosthem Tretand, the noed 1o rigk
streening should be agreed with the
environmental regulator

Trunk rosds and molorway & High F ollow the guidance and risk assessment frocess set ou n HA 2009

Bites with heavy poliution

0 haulsge yards, lorry

parks, highly frequented

|
l:*;:mmnm;zln::ﬂ: Discharges may require an environmental licence or permi?
o | High Obtain pre-permithng advic e fromthe environmental regulator Risk
kesish i s assassment is kely 10 be required®
fother than dorm@aic Tuel oib

Table 4.3 of the SUDS Manual CIRIA CTF53. Page 43.

The method is guided by the land use and SuDS performance evidence. The steps to be
followed are oullined below.

BLX

s
i-'-"-l.

Steps of the simple index approach

Step 1 - Alocale sutable polution hazard indices for ihe proposed land use

hazard index

Hote:

Step 2 - Select SuDS with a total poliution miligation index that equals of exceeds the pallution

Step 3 - Where the discharge is to protecied’ surface walers or groundwates, consider the need for
a more precautionary approach

1 Desgroted as those protected o the supply of drinking water | Table 4.1}

Box 246.2 of the SUDS Manuaol CIRIA TF53. Page 567,
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step 1: Foliufion hozard indices are presenfed in table 26.2 below. These indices range
from © [no pollution hazard for this contaminant) to 1 (high pollution hazard for this

contaminant type).

TABLE Pollution hazard indices for different land use classifications
26.2

Commmardial yard mnd dofvory sraas,
P -Pesacl b Ca perkong with

froquant chamge (eg hospdals, retaily, ol Medium 0.7 0.8
roads meesol low traffic roads and trunk

roads/ THolod wenvs

Residuntial 1oofs Vary low 02 02 .05
0.2 jupto 08
whese thess
L FIN SO C T Low 03 15 potartial for .05
I matals o sach
Jror the ro

o7

Sdes with haovy pollubion (eg haulage
ymrcts, loamy pakes, tughty frequented
lorry appronchos 1o swiusiral estates,
washs Giles), stas whara charmicas and
fueds folfer Mhen domestc Tusl oif) ane
1o b Cedineired, Masndiiod, sIoned, wses
o N uiae urad, indusingl sikes, iunk
roads. and motoreys’

o

Table 24.2 of the SUDS Manual CIRIA C753. Poge 548,
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step 2: To deliver adeguate freatment, the selected SuDS components should have a total
pollufion mitigation index for each confaminant fype that equals or exceeds the pollution
hazard index. In this case the principal destination of the runoff is the sewerage system, 5o
fable 26.3 should be used.

TABLE Indicative SuDS mitigation indices for discharges 1o surface waters
26.3

il
Pong o or 0.5
Wetland 0.8 08 0s
B ke Thess must demonsirate that they can address sach of the contaminant types to
targt accepiable levels for freguent events up to approximately the 1 in 1 year retum
penod event, for inficw concentrations relevant to the contribubng dramage area.
Hertuw
1 Sl OOmDOrsnte nly Slver INesd INGICEE © Iy 50w DSEigN GUItance With FeESECc 10 IFOFaLRcS 370 DRItTent 6ot oul 1 e
rﬂwﬂmﬁmm .

2 FImet OFENG CIN EMOWE COAGE AT, Dul Tl Use MF TilL DUIPOGE Wil NIe BQAIMCINT ITpICATONS WITh Meepect 10
FURHEAANCE MRGUENETENTE. e INS BNOUID Di DIeN IND JLC0un N T 084G Ind MMEnance Bar,

3 PONGs 00 wetanos Can Memove CONRE M, Dt IPHT uss 1O Dis DUrPOBE Wil e SIgniRcan! Impilcations, wiih respect
i T MERANCE FEQUINETYTTE 370 Arneniy vilae of T SYBIST SHCMBnt ShoLA NOMAlly D FEMOwd LDBITRIT, Lriees
?meWMMlmmﬁnm Where Il CaNNGH ey mIGrate 10 T Main Doy

A4 WWhERE D WeILeng IS Rl SEigned b prostds LOARoAY Ehanted e amen. I AhoUE b HoAEdSrRE 6 hanirg
e MBigabon INBCeE a8 3 d »

£ Cee Chapler T4 fof appeoaches 10 mwmﬁnmw ﬁm mu:b
m*tmmmﬂﬂ ML CiTRiete N Meed [Proiiod I;ﬂmrrhrﬂd
e COPEAMIMNE BUTACE waled Unof LA D6l £3n D8 found a0 hitp iyl comigf Ty

£ SESA ohly CONBOSE IrpatrmrleT] Sy A APOMIDMEE N SxOspiona CmumEtanced whins oiher fypes of Sulid

mnnﬂmmm N40 [ CONUONET ADEFOpate fof V86 T ore
MWMMulthMmmmmam 3 surmmary of
ERCES O BBy of 3 PROPREtary Bysiem

Table 26.3 of the SUDS Manual CIRIA C753. Foge 369

In this case, the mitigation indices are above the hozard indices which means the water
guality tfreatment is adequate.
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8.0 Recommendations and Conclusion

The development proposals together with the site layout have been assessed in relation
to the provision of SuUDS drainage associated with the works.

The report has assessed the feasibility of implementing the SuDS§ hierarchal approach and
has confirmed that this development is likely o be able fo install suitable draincage
meagasures into the design proposals.

Flood risk to the site has been assessed, and where risks have been deemed above low.
mifigation measures have been proposad to reduce the risk fo the site.

Therefore, in line with the recommendations of the National Planning Policy Framewaork,
the development site lies within land classified as flood zone 1, which is considered af a
low risk of flooding. and therefore appropriate for a development of this nature. Having
assessed the other forms of flood risk fo and from the development site, this report finds
that the site is not considered at high risk from any other sources of flooding.
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Appendix A - Topographic Survey
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Appendix B - Site Investigation Report
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INTEGRITY INTEGRITY

4 Church Street
Maids Moreton

MK18 1QE
Our Ref; MB/18-08-05
01280 816409
Brackley Investments Ltd 07858 367 125
Unit 6 Lower Farm Barns murraybateman@geo-integrity.co.uk
Bainton Road www.geo-integrity.co.uk
Bucknell
Bicester
OX27 TLT
16" October 2018

For the attention of David Brill

Dear David

BRE365 Soakaway Testing — Land to east of Helmsley House, South of
Bartons Road, Havant, PO9 5NB.

Following receipt of the acceptance email and consultants order BPM 00074/1059 dated 15" August
2018, we have pleasure in providing you with our interpretative soakaway letter report for the site at
Helmsley House, South of Bartons Road, Havant, PO9 5NB, centred at National Grid Reference SU
73315 078949.

1 Sitework Information

On the 29" August 2018, we altended site and undertook five soakaway tests in general accordance
with BRE Digest 365. This consisted of putting down five trial pits with an excavator to depths of
between 0.95m to 1.52m bgl, the pits were then filled to 0.30m and 0.70m bagl, with water using a 700
litre mobile bowser, the infiltration of the water was then monitored over the course of the test. The
location of the exploratory holes can be seen on the Exploratory Hole Location Plan attached.

2 Ground Conditions and Geotechnical Testing

Made Ground/Topsoil was encountered in all exploratory holes from ground level to depths ranging
from 055m below ground level to 1.00m bgl. In the majority of holes it consisted of topsoil with brick
and gravel overlying a dense dark brown gravelly sand with flint and brick fragments.

Head Deposits were encountered beneath the Made Ground in TP's 1 and 2. They consisted of stiff
orange and grey very sandy gravelly clay.

London Clay was encountered in TPs 2 to 4 from beneath the Made Ground or Head Deposits to the
full depth of the trial holes in each location {maximum depth of 1.50m bgl. It consisted of a stiff light
grey and light brown thinly laminated silty clay with silt partings, and reworked in places with some
flint gravel.

Mo geotechnical testing was requested as part of this investigation.

Groundwater was encountered in TP 1 at the base (1.01m bgl). It rose lo a level of 0.97m bagl after 12
hr of observation before the ERE365 test.

GeEo-lnbegrity Lid
Registered Office:- 4 Church Street, Malds Moreton, ME1S 10E
Incorpodated n England;- 10411544
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3 Soil Infiltration Comments

One BRE365 soakaway test was run in each trial pit over a period of one day. None of the tesis were
completed (i.e. none recorded a soakage level of less than 75% of the original water volume). In
three cases (TPs 2, 3 and 4), infiliration was so low over the whole day that we were unable to
calculate an average soil infiltration rate. In TPs 1 and 5, a certain amount of infiltration took place (in
both cases within the more granular Made Ground deposits near ground level) and therefore results
were extrapolated to give an indication of the infiltration rate. These extrapolated rates ranged
between 1.0 x10°m/s and 3.25 x10°m/s. However, caution should be exercised if using these
resulls.

Therefore it is considered that the underlying Head and London Clay Deposits at the site were
technically impermeable and that conventional deep soakaway would not work at the site. However,
given the apparently fairly uniform thickness of granular Made Ground a relatively low infiltration rate
of 1.0 x10°m/s may be possible if low level permeable paving were employed as part of the
development.

We trust this information is satisfactory to you. In the event of any queries please contact us.

Yours sincerely

Murray Bateman
Director

Geo-Integrity Ltd.

== ity Lid
Registered Office:- 4 Church Street, Maids Moreton, MELS 10E
Incorpodated n England;- 10411544
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TRIAL PIT LOG TP 1

PROJECT NUMBER 18-08-05
PROJECT NAME BARTON ROAD, HAVANT
CLIENT BRACKLEY INVESTMENTS

EXCAVATION DATE 2978158 EASTINGS

TOTAL DEPTH 1.01m NORTHINGS
EXCAVATION METHOD 360 TRACKED

GROUNDWATER DRY SURFACE ELEVATION

DIMENSIONS (W X L} 0.3m X 1.0m X 1.01m

COMMENTS Logged to BS14668:2013

LOGGED BY M2
CHECKED BY 5B

produced by ESlog ESdat.net on OF Sep 2018

@ 2 g’ [
E < Samples E E g Material Description E
. £ = = =
= E a L= m
52 8 . 3 z
- - o & (L w
- TORPSOIL B
Dark brown silty sandy TOPSOIL with large flint gravel B
- — 45
0.2 B
: ] MADE GROUND 44 8
L (.4 : Dense browrn very gravelly clayey SAMD. Gravel is coarse 5
L 4 sub-angular fiint, R
- — 44 6
— .6 B
- — 44 4
B HEAD i
L Sliff orange and gray very sandy gravelly CLAY s
- =i 3
L =
— 1.2
- — 43,8
= 1.4 8
B — 43.6
15 e
B — 434
—1.8 B
B — 432
BE:5 Termination Depth al: 1.01m i
L — 43
L 2.2 E
S =42 B
— 2.4 E
- = 426
= 2 G
B =~ 424
— 2.8 L
Wl — 42
Page ¥ of 1
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INTEGRITY

TRIAL PIT LOG TP 2

PROJECT NUMBER 18-08-05
PROJECT NAME BARTON ROAD, HAVANT
CLIENT BRACKLEY INVESTMENTS

EXCAVATION DATE 2978158 EASTINGS
TOTAL DEPTH 1.52m NORTHINGS
EXCAVATION METHOD 360 TRACKED
GROUNDWATER DRY

DIMENSIONS (W X L} 0.3m X 1.2m X 1.52m

SURFACE ELEVATION

COMMENTS Logged to BS14668:2013

LOGGED BY M2
CHECKED BY 5B

produced by ESlog ESdat.net on OF Sep 2018

@ 2 E’ [
E £ Samples .E E % Material Description E
.- E = E ;- m
£2 8 : g -
Tr= o & & w
L MADE GROUND B
B Dark brown silly sandy gravelly TOPSDIL, Gravel is bick and fiint |
- — 45
— (1.2 :
| MADE GROUND =
i Denze brown very gravelly SAND. Gravel is flint and brick &
B — 44 8
0.4 5
- — 44.6
HEAD 5
Stiff orange and grey sandy gravelly CLAY. Graval is flint.
— 4.4
— 4.2
oA e 1
L T T conpon cLayiREAD 77 -
L 12 i i E ' E . ST Hght gray and light brown thinly laminaled siity CLAY with 1
a i i i i i i arange silty parlings. E
o R A :
L : i : i i — 435
FlAbB U i
e TH
- ATRNEA NRNR N -
B Termination Depth at: 1.52m — 4346
— 1.6 -
- —43.4
— 1.8 -
[~ — 412
- ks
s ]
22 E
B =42 8
- 7.4 E
- = 42,6
2 G
- —42.4
- 2.8 N
B — 42
Page ¥ of 1
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INTEGRITY

TRIAL PIT LOG TP 3

PROJECT NUMBER 18-08-05
PROJECT NAME BARTON ROAD, HAVANT
CLIENT BRACKLEY INVESTMENTS

EXCAVATION DATE 2978158

TOTAL DEPTH 0.95m

EXCAVATION METHOD 360 TRACKED
GROUNDWATER DRY

DIMENSIONS (W X L} 0.3m X 1.2m X 0.85m

EASTINGS
NORTHINGS

SURFACE ELEVATION

COMMENTS Logged to BS14668:2013

LOGGED BY M2
CHECKED BY 5B

produced by ESlog ESdat.net on OF Sep 2018

g E
E = Samples ,E Material Description E
2 E 3 =
22 & g

- MADE GROUND :

- Dense brown very sandy gravelly CLAY. Gravel is brick with old land [~ 4.1
— drain at 0.2m and flints -

: -
:‘ —44.9
0.3 z

E L 44.8
0.4 :

: L 447
0.5 R
[T T REWORKED LoNBGON CLAY 4.8
[ 08 E i E i E i Stiff brown silty CLAY with pockets of sandy flint graval. E

= I I I -
M e
8 i — 44,4
Fosf il il :

E L 4
ks HHHIHHE -

: ] Termination Depth at: 0.95m : e 2
:' — 44,1
1.1 :

- :._ 44
1.2 -

B = 43,9
1.3

- 43,8
1.4 E

. —43.7
:-— 1.5 -

- — 436
1.6 -

; - 43.5
17 .

- - 43.4
1.8 :

E - 43.3
1.9 5

- —43.2

Page ¥ of 1
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INTEGRITY

TRIAL PIT LOG TP 4

PROJECT NUMBER 18-08-05
PROJECT NAME BARTON ROAD, HAVANT
CLIENT BRACKLEY INVESTMENTS

EXCAVATION DATE 297818 EASTINGS

TOTAL DEPTH 1.48m

NORTHINGS

EXCAVATION METHOD 360 TRACKED

GROUNDWATER DRY

SURFACE ELEVATION

DIMENSIONS (W XL} 0.3m X 1.1m X 1.48m

COMMENTS Logged to BS14668:2013

LOGGED BY M2
CHECKED BY 5B

produced by ESlog ESdat.net on OF Sep 2018

@ 2 g’ [
E < Samples E E g Material Description E
= E € | s £ B
52 8 . 3 z
- - o A (L] L

- MADE GROUND g

n Dark brown sandy gravelly TOPSOIL, Gravel is flint. —45.1

0.1 :

E 45

0.2 "

: —44.9

0.3 — n

- ~77:7 ] MADE GROUND :

- -5 Dense brown very gravelly SAND. Gravel is flint and occasional —44.8

C 0.8 0| ceramic 2

R [ 44.7

Eos| -

F s - 446

050 >

E i - 44,5

L 0.7 b

- TN conpon cLay B

= E E E E i E Sl o very stiff grey and light brown very silty CLAY with many —44.4

;[I.E Hebil | orange silty partings B

- [N N i i i =

= AR - 44.3

u AHHIHRE C

ool :

- irks 1 T

B : i : ] b 4.2

=1 LR .

E LR :

o a1

Ea i :

S HRUHI — 44

Eazf -

L W HE C 43,9

E L ;

o R

;i il E

G HHBIEHE z

u HHHIHHE -

S HiHIH ] [ 437

=15 Termination Depth at: 1.48m X

I :—43.5

— 16 -

- - 43.5

=h, -

. L 43.4

1.8 -

5 — 43.3

10 N

s - 43.2
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INTEGRITY

TRIAL PIT LOG TP 5

PROJECT NUMBER 18-08-05
PROJECT NAME BARTON ROAD, HAVANT
CLIENT BRACKLEY INVESTMENTS

EXCAVATION DATE 2978158 EASTINGS

TOTAL DEPTH 1.0m NORTHINGS
EXCAVATION METHOD 360 TRACKED

GROUNDWATER DRY SURFACE ELEVATION

DIMENSIONS (WXL} 0.3m X 1.1m X 1.0m

COMMENTS Logged to BS14668:2013

LOGGED BY M2
CHECKED BY 5B

produced by ESlog ESdat.net on OF Sep 2018

@ 2 g’ [
E = Samples E E g Material Description E
i (1| :
T = o & & i
- i MADE GROUNDIHEAD =
- %10 Dark brown very gravelly SAND. Gravel is coarse sub angular flint [ 42.1
0.1 .| with eccasional brick. F
:
0.2 -
: — 44.9
0.3 :
o - 44.8
0.4 -
- [ 44,7
0.5 :
. — 445
0.6 -
E - 44.5
0.7
5 L 44 4
— 0.8 :
8 - 44.3
- 0.9 3
F - 442
- X Tarmiration Depth at: 1.0m ;
- —44.1
1.1 B
. - 44
1.2 5
N = 43,9
1.3
- - 43.8
1.4 -
. —43.7
15 -
5 — 436
1.6 :
. — 43 5
1.7 :
. - 43.4
1.8 -
: - 43.3
1.9 N
s - 43.2
Page ¥ of 1
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01280 816409

Trial Pit Infiltration Testing

to BRE Digest 365
Client: Brackley Investments Report No: 18-08-05
Site: Havant, Barton Road Date Tested: 29/08/2018

Dimensions: 0.3m x 1.10m x 1.01m (GW at 0.97) Test Location: TP1
(width x length x depth)

Test Response Zone Description - : Glacial Till (Cohesive)

Time Depth BGL Time Depth BGL Time Depth BGL
(0] U259

40 .46

85 0.92

122 0.5b

124 0ok

Soil Infiltration Rate = 3.25 x 10" m/s
Comments ;: CAUTION - RESULTS EXTRAPOLATED

0.00 ;

0.20 1

0.40 h\__'___—"'__ N S S S e il

0.60 - e

0.80 }— v J59;

1.00 ]

1.20

1.40 1

160 ]

1.80

200 o=
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Time (minutes)

Depth to Water from Ground Surface (mbgl)

——TP1 Test 1




Geo-Integrity Ltd.
www.geo-integrity.co.uk
murraybateman@geo-integrity.co.uk

INTEGRITY et peiol: INTEGRITY|
(01280 816409

Trial Pit Infiltration Testing
to BRE Digest 365

Client: Brackley Investments Report No: 18-08-05
Site: Havant, Barton Road Date Tested: 29/09/18
Dimensions: 0.30m x 1.20m x 1.52m Test Location: TP2

(width x length x depth)

Test Response Zone Description - : Glacial Till Deposits

Time Depth BGL Time Depth BGL Time Depth BGL

0 0.70

12 0.72

79 077
117 0.78
161 0.79
198 uU.sl
24U u.84

Unable to Calculate Average Soil Infiltration Rate

0.00

0.20

0.40

0.60

0.80 :}.\—’S_m

m=——— e e e e e 75%

1.00

1.20

e R L A M E . S A _ = E_ .- _K 259,
1.40 -

Depth to Water from Ground Surface (mbgl)

0 200 400 600 800 1000
Time (minutes)

—+—TP2 Test 1
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Geo-Integrity Ltd.

www.geo-integrity.co.uk
murraybateman@geo-integrity.co.uk

07858 367 125

0

1280 816409

INTEGRITY)|

Client:
Site:

Trial Pit Infiltration Testing

Brackley Investments
Havant, Barton Road
Dimensions: 0.30m x 1.20m X 0.95m

to

BRE Digest 365

(width x length x depth)

Test Response Zone Description - 1 Glaciofluvial Deposits

Report No: " 18.08-05
Date Tested sa/3/18
Test Location: TP3

0
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Trial Pit Infiltration Testing
to BRE Digest 365

Client: Brackley Investments Report No: 18-08-05
Site: Havant, Barton Road Date Tested: 29/8M18
Dimensions: 0.30m x 1.10m x 1.48m Test Location: TP4

(width x length x depth)

Test Response Zone Description - : Glacial Till (Cohesive)

Time Depth BGL Time Depth BGL Time Deapth BGL
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Unable to Calculate Average Soil Infiltration Rate

Depth to Water from Ground Surface (mbagl)
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Trial Pit Infiltration Testing
to BRE Digest 365

Client: Brackley Investments Report No: 18-08-05
Site: Havant, Barton Road Date Tested: 29/08/18
Dimensions: 0.30m x 1.10m x 1.00m Test Location: TP5S

(width x length x depth)

Test Response Zone Description - : Glacial Till Deposits

Time Depth BGL Time Depth BGL Time Depth BGL
i .30
49 0.48
9% 0.53
132 U.23
198 .56

Soil Infiltration Rate =1 X 10° m/s
Comments:- CAUTION - Extrapolated assuming Tp25 =1500mins

Depth to Water from Ground Surface (mbagl)
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