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CUNDALL

Executive Summary

The proposed development is for the construction of 192 residential dwellings on greenfield land to the
north of Havant Road and to the west of Selangor Avenue in Emsworth, Hampshire.

The site is shown on the Environmaent Agency flood risk maps as being within Flood Zone 1 {(low risk of
flooding from rivers and seas). The site is in excess of 1 hectare in area and therefore a Flood Risk
Assessment is required to support the Planning Application in accordance with National Planning Policy
Framework and Environment Agency guidance.

Havant Borough Council requires that Sustainable Drainage Systems [SuD$] be considered in all new
developments and as a minimum there should be no nett increase in surface water runoff. This report

cavers both flood risk and sustainable drainage.

All sources of flood risk have been assessed including tidal, fluvial, artificial drainage, overland, infrastructure
failure and groundwater. The conclusion of the assessment is that all risks are considered as low, providing
that necessary mitigation measures for surface water drainage are undertaken. The pre-existing low risk of
surface water flooding is mitigated through incorporation of a Sustainable Drainage System wnich will store
the volume of a 100 year return period storm plus allowance for climatic change; the surface water drainage
system will ensure no increase in flood risk to adjacent or downstream sites. Proposals include the raising of
road levels and finished floor levels in areas of potential high groundwater which mitigates any pre-existing
risk {o the site,

The previous flooding problems experienced by the residential area to the east of the site are primarily due
to the flow in the Nore Farm Stream exceeding the capacity of the piped section of the watercourse. This is
not caused by the development site and has been addressed by the Environment Agency Nore Farm Flood
Alleviation Scheme. The proposed development does not represent an increase in flood risk to neighbouring

land.

Foul drainage from the development shall connect to an adoptable onsite foul water pumping station located
at the southern boundary of the site which will contro! the fou! flow to the nearby Public Foul Sewer located
beneath Havant Road. The sustainable surface water drainage system stores large return period storms and
mimics the existing drainage condition of infiltration to ground utilising a series of socakaways and permeable
paving areas maintained by a Management Company which will drain surface water from the roofs and car
parking areas. Infiltration swales are provided along the adoptable section of the access road wnich will be
drained to ground and maintained by the Highway Authority. Shallow land drainage basins are provided along
the eastern and southern boundaries of the site to capture any overland flow from the clay-based soft standing
during heavy storm events. A nett reduction in runoff form the site is achieved by romoval of the existing green
field runoff which will be stored onsite post development.

Water guality of runoff is achieved through use of geotextile and the naturally high pallutant retention shallow
soil layers to ensure adequate treatment of surface water before infiltration to ground. Runoff from property
foofs is considered clean water suitable to drain directly to ground without additional freatment.

This Flood Risk Assessment concludes that the proposed development is not at significant risk of flooding
and will not increase the risk of flooding to others. It is in accordance with all local and national drainage and

flood risk policy.
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1. Introduction

1.1 Reason for Report and Planning Context

The development site is located within an area of low flood risk and the site area exceeds one hectare. In
accordance with the Technical Guidance to the National Planning Policy Framework [NPPF] a Flood Risk
Assessment is required to support the Planning Application.

The development proposal is classified as C3 Residential Dwellings in terms of Planning Use Classes.

In lieu of setting out National Standards on SuDS and implementing SuDS Approval Bodies, on 18
December 2014 the Central Government Depariment for Foed and Rural Affairs directed Planning
Authorities to ‘ensure that sustainable drainage systems for the management of run-off are put in place,
uniess demonstrated to be inappropriate.’ This is to be applied to all major applications (10 dweliings or
more or equivalent non-residential development) from 6 April 2015. No additional national planning
guidance on sustainable drainage in amplification of the NPPF has yet been adopted at a National ievel.

The Havant Borough Core Strategy Policy C515 ‘Flood and Coastal Erosion Risk' states that priority should
be given to incorporating Sustainable Drainage Systems (SuDS) to manage surface water drainage.

The proposed development is a major planning application and as such a sustainable drainage system is
reguired.

This Flood Risk Assessment assesses flood risk and sets out the sustainable drainage strategy.

1.2 Scope of Report

This report has been written to meet the requirements of a site specific flood risk assessment In accordance
with the National Planning Policy Framework (NPPF) and includes the following:

a An appraisal of the availability and adequacy of existing information on flood risk.

& An appraisal of the flood risk posed to the site, and potential impact of the development on flood rnisk
gisewhere.

. An appraisal of the scope of possible measures to reduce the flood risk to acceptable levels.

e The foul and surface water drainage strategy.

The report is a desk based study and considers all forms of flood risk.

1.3 Site Location

The site is located within the town of Emswaorth in Hampshire. The postcode of the development is PO10
7LG and centred at National Grid reference SU734062.

The site is located north of Havant Road and is adjacent to the A27 which forms the northwest boundary of
the site. Selangor Avenue borders the site to the east and a Wast Coastway rail ling borders the site {o the

north.

Land at Havant Road, Emsworth — Flood Risk Assessment Page 1 of 24
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The site is approximately 1.2km to the north of the Emsworth Channel which runs into the English Channel,

A map highlighttng the lecation of the site is shown in Figure 1.
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Figure 1 Site Location

1.4 Existing Site and Surrounding Area

The site is irregular in shape and consists of greenfield land approximately 62,300m? (6.23ha) in area. The
site is currently undeveloped pasture land and there are no existing structures or paved areas. There are
residential properties forming the eastern boundary of the site. There is a line of trees along the northwest
boundary of the site shielding the neighbouring properties from the A27. Beyond highways at the north and
south boundaries of the site is open farmland.

Access to the site is through a gated entrance alang Selangor Avenue. There is currently no access to the
site from Havant Road to the south although a footway crossing indicates a previous point of access.

The site is relatively level; the northernmost and south-western parts of the site are located approximately
11m AOD. The south-eastern part of the site is located at approximately 8.5m AOD. There is a slight dip in
the centre of the site to approximately 10m AOD. The gradient from west to east in the southern part of the
site is approximataly 1/120. The gradient from northwest to southeast in the northern part of the site is
approximately 1/485. The gradient across the full site from scuthwest to northeast is approximately 1/765.
Gradient variation across the site is shown in Appendix 1.

The Nore Farm Stream watercourse passes to the east of the site as a piped watercourse and through
surface water sewers. The catchment to the north of the A27 is conveyed via a series of drainage ditches
and open watercourses across farmland and through culverts which runs beneath the A27 truck road and

Land at Havant Road, Emsworth — Flood Risk Assessment Page 2 of 24
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West Coastway Railway Line adjacent to the northeastern boundary of the proposed development site. The
watercourse then passes beneath Nore Farm Avenue southwards as a piped watercourse before outflowing
fo an open watercourse close to Barn Close to the southeast of the site.

The proposed development site does not currently discharge surface water inte the Nore Farm Stream
other than potentially via topsoil seepage from the very northem comer which is adjacent to the existing
culvert beneath the railway line.

The existing site is shown in the aerial photograph in Figure 2 below. Photographs of the site are shown in
Appendix 2 of this report.

Figure 2 Existing Site

1.5 Hydrogecology and Existing Drainage

From the British Geological Survey website, the local superficial geology on the site consists primarily of
River Terrace Deposits (atluvium of sand, silt and clay) with a small area of clayey gravel in the south-
eastern corner of the sita. The bedrock geology across the entirety of the site is London Clay formation
{clay, silt and sand). Borehole records undertaken on site indicate that alluvium on site consists of a 200mm
— 400mm iayer of topsoil underlain by sandy clay. The southern half of the site is further underlain by sand,
the northern half has layers of gravel interspersed by silt and sand strata.

Groundwater flows through the sand and gravel layers and is typicalty 1.9m (average recofded) below
existing ground level.

The highest recorded groundwater level on the site is 0.48m below ground level; this was recorded in
February 2013 (groundwater levels are at their highest during winter) in the southern area of the site.
Groundwater levels vary across the site but in general the southarn haif of the site has recorded
groundwater levels approximatety 0.5m - 1m lower than the northern half of the site.

Recent soakage tests were undertaken across the site in July 2016, A series of shallow and deep
percolation tests were taken across the site to gather results for both the shallow sand-clay sirata and the

Land at Havant Road, Emsworth — Flood Rlsk Assessment Page 3 of 24
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deeper gravel-clay strata. The results of these tests indicate that soakage rates for the sand-clay strata
range from 1.4e-6mfs to 9.2e-6m/s and rates for the gravel-clay strata range from 1.7e-4m/s to 2.5e-6my/s.
An overview of the recorded soakage rates is shown in Appendix 3.

The existing site is undeveloped and has no positive foul or surface water drainage. Rainwater currently
drains to ground through the shallow sandy clay layer and discharges through the groundwater in the sand
and gravel layers with any remaining surface water run-off discharging overland following local topography.

There is a 225mm diameter public foul water sewer flowing southwards beneath Selangar Avenue which
discharges into the 350mm diameter public foul water sewer flowing eastwards beneath Havant Road,
which lies approximately 3.5m deep. There is an existing 150mm diameter surface water sewer flowing
southwards beneath Selangor Avenue, which lies approximately 1m deep. This sewer discharges into the
450mm diameter public surface water sewer beneath Havant Road which lies approximately 1.5m aeep,
where it then discharges to an ordinary watercourse ‘Drain 2’ which flows southwards and drains to the
Emsworth Channe.

The existing drainage layout is shown in Figure 3 below.
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Figure 3 Extract of Public Sewer Records
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A drainage ditch runs along the outer edge of the site’s north-western boundary at the base of the
embankment to the A27 outside the site boundary which captures runoff from the highway and discharges
to the east into the Nore Famn Stream. Surface water runoff from Highway land does net flow onto the site.

1.6 Proposed Development

It is proposed to construct 192 residential dwellings on the site with associated parking, streets, driveways,
gardens and landscaping.

The site will be accessed from a new highway access from Havant Road, with the existing access to the
site via Selangor Avenue providing additional pedestrian access.

The impermeable positively drained areas of the site are the house roof areas, access roads and
pavements, shared car parking areas and private driveways. The approximate impermeable areas are as

follows:
Roof areas of the houses (including covered garages) 8,645m=
Parking areas and access roads 13,200m?
Pedestrian pavements and footpaths 3,115m2
Total impermeable area: 24.960m=2

The Architect’'s proposed site layout is shown in Figure 4 below.

Figure 4 Architect’s Site Layout

Land &t Havant Road, Emsworth — Flood Risk Assessment Page 5 of 24
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1.7 Policy and Information Review

A selection of documents have been reviewed as part of this flood risk assessment. These include:

@ National Planning Policy Framewark
» Central Governmant Written Statemeant to Parliament on Sustainable Drainage Systams, 18
December 2014

® Havant Borough Core Strategy, March 2011

2 Havant Borough Local Plan {Allocations), July 2014

& Partnership for Urban South Hampshire [PUSH] Strategic Flood Risk Assessment, December 2007
% Emsworth Flood Risk Strategy Review, October 2015

@ North Solent Shoreline Management Plan, December 2010

An overview of these policy documents in relation to the site is shown in Appendix 5.

L and at Havant Road, Emsworth — Flood Risk Assessment Page 6 of 24
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2. Flood Risk identification

2.1 Historical Instances

2.1.1 Reported instances of flooding in the press

From a search through various news sites on the internet, the following instances of flooding around the site
and within the larger area of Emsworth have been identified in the past 10 years:

March 2008; Floeding in Emsworth. Emsworth Quay flooded at high water, A259 flooded.

November 2010: Flooding event affected 21 properties in Bridge Road and Selangor Avenue. The
properties on Bridge Road were affected by water overflowing from the West Brook and the properties on

Selangor Avenue were affecied by overflow from the Nore Farm Stream.
June 2012; Properties in Selangor Avenue flooded.
December 2012: Properties in Selangor Avenue flooded.

December 2013: Flooding in Emsworth. Properties in Selangor Avenue flooded / close to flooding. Flooding
along Havant Road.

January 2014: Flooding in Emsworth. Queen St flooded.

The Nore Farm Stream has had a large influence on instances of flooding in the surrounding area around
the site, as the piped watercourse system has placed a restriction on the flow from the open watercourse
upstream to the north of the A27 and Railway Line.

2.1.2 Instances of flooding identified by authorities

Previous Emsworth Flood Risk Strategy Reviews from Havant Borough Council identifies Selangor Avenue
(adjacent to the site) as having previous reported flooding incidents, from a combination of fluvial and tidal
influences. The latest Review identifies that the Environment Agency is leading the Noare Farm Stream
Flood Alleviation Scheme (also referred to as the Emsworth Flood Alleviation Scheme), positioned to the
north of the site and intended to help reduce flooding from the river. The Environment Agency were
cansulted in February 2016 and advised that this alleviation scheme has been completed.

Land at Havant Road, Emsworth — Flood Risk Assessment Page 7 of 24
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Figure 5 below presents an excerpt from the Emsworth Flood Risk
[ocations of proposed alleviation schemes in the surrounding area.
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Figure 5 Location of proposed alleviation schemes

Strategy Review highlighting the

Several Hampshire local councils have produced a PUSH [Partnership for Urban South Hampshire] SFRA.
The SFRA does not identify the site as in or bordering a floed zene. It does identify instances of surface

water sewer flooding in Nore Crescent and hence if the surface water drainage system is to connect to this
drainage system its capacity shall have to be checked with Southern Water.

2.2 Flood Defences and Alleviation Works

The completion of the Nore Farm Stream Fiood Alleviation Scheme in February 2016 has increased the
standard of protection against flooding for the dwellings along Selangor Avenue, reducing the risk of
flooding from 20% annual probability (1 in 5 year) to 1.4% annual probability (1 in 70 year) plus climate

change.
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The scheme has created a Flood Water Storage Area within nearby arable land to the north of the A27. The
size of the culvert that runs beneath the A27 has been reduced to prevent large volumes of fast-flowing
water passing through.

The Nore Farm flood alleviation scheme will significantly reduce the flood risk ic the affected area to the
east of the site.

2.3 Tidal and Fluvial

The northernmost and southwestern parts of the site are located approximately 11m AOD. The south-
eastern part of the site is allocated at approximately 8.5m AOD. There is a slight dip in the centre of the site
to approximately 10m AQD,

The Enviranment Agency were contacted in February 2016 to provide flood risk information for the site and
this information (covering flooding risks from tidal and fluvial sources and surface water) is included in
Appendix 4. Where relevant excerpts of maps provided by the EA are included in the subsequent sections
of this report.

tn accordance with the Environment Agency's detailed flood map for planning the site lies within Flood Zone
1 and therefore has a low probability of flooding from tidal or fluvial sources. The north-eastern part of the
site borders an area lying in Flood Zone 3 (indicating a 0.1% annual probability of flooding} and a main river
line. As mentioned in Section 2.2 above the flood alleviation scheme to the north of the proposed site will
reduce flood risk to this area. The EA have advised that the Nore Farm Stream alleviation project has been
completed and that the standard of protection for properties south of the A27 is 1 in 70 vears plus climate
change; the Flood Map indicated in Figure & has not yet been updated following the complation of this
scheme.

The extent of tidal and fluvial flooding risk i shown in Figure 6 below.

Flood Map for Pianning
(Rivers & Sea)
,° Flood Map - Defences

i. Arca Benefiting from Flood
Befencas

F ! Fiood bdap - Flood Storage Area

b v ot

—' Flood Zone 3

j Fiood Zone 2 EMSWORT H

Figure 6§ Environment Agency - Flood Map (Rivers and Sea) (contains Environment Agency
information © Environment Agency and database right)
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The site does not lie within a flood warning zone.
The flood risk from rivers and seas is low.
Assessment of Impact: LOW

Assassment of Probability: LOW

2.4 Surface Water Flooding and Overland Flow

The Environment Agency have mapped the areas that could flood from surface water and overland flow.
The map is based on hydraulic modelling following topography and natural flow path ignoring manmade
obstructions. The extent of the flood risk around the site is shown in Figure 7 below.
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Figure 7 Environment Agency Surface Water Extent map (contains Environment Agency information
© Environment Agency and database right)

These maps do not {ake flood defences and zlleviation schemes into account, so the Nore Farm Flood
Alleviation Scheme is not taken into account in this flood mapping. Areas of flood risk fo the northeast of the
site in the area of the Nore Farm Stream are alleviated by the completed flood alteviation scheme,

Land at Havant Boad, Emsworth — Flood Risk Assessment Page 10 of 24
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Detailed surface water maps received from the Environment Agency indicate that very little of the site is
highlighted as at risk of flooding from surface water. The north-eastern boundary lies adjacent to a
watercourse (i.e. the Nore Famm Stream} — most risk areas correspond {o a low flocd risk of below 0.1%

annual chance (1 in 1000 year return period) of surface water flooding.

There is a smail area of medium flood risk of 1% {1 in 100 year return period} chance of flooding. Within the
context of the praposed development the risk areas located in the north-east of the site will be situated in
land which is to remain undeveloped open space and hence will not affect the proposed properties. Areas
of risk away from the north-eastern boundary will be addressed within the proposed site surface water
strateqy.

Based on the modelling prediction the Environment Agency have estimated the potential depth and rate of
flow for the areas at risk from surface water and overland fiow.

The depth and velocity are shown in Figures 8 and 9 below.
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Figure 8 Environment Agency Surface Water Depth map for 1 in 100 year flood event (contains
Environment Agency information © Environment Agency and database right)
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Figure 9 Environment Agency Surface Water Velocity Estimate

Without the effects of any flood alleviation works the potential depth of surface water for the low risk
classification (1 in 100 year flood event) is less than 600mm and the velocity is less than 0.25m/s (i.e.
ponding, not flowing). If flooding should occur by this mechanism it could result in damage to property if the
flow entered homes but would not represent a danger ta safety. Once the site is developed the drainage
system and setting of floor levels above street or garden level would remove the risk of surface water
flooding. The small area to the north of the site which is subject t¢ ponding is to be left as greenfield land on
the proposed site plan and will not affect any of the proposed developments.

Taking intc consideration the proposed development of the site against the flood plans the risk of flooding
from surface water or overland flows is low.

Assessment of Impact: LOW

Assessment of Probability: LOW

2.5 Infrastructure Failure

The Environment Agency have mapped the areas that could flood in the event of a failure of large
reservoirs (greater than 25,000m3 in volume). There are no smaller reservoirs or ather above ground bodies

of water which could affect the site.

The risk of flooding from inirastructure failure is low.
Assessment of Impact: LOW

Assessment of Probability: LOW

Land at Havant Road, Emsworth — Flood Risk Assessment Page 12 of 24
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2.6 Groundwater

The Hampshire Groundwater Managemant Plan does not attribute flooding in the Havant area as
attributable to groundwater.

The PUSH SFRA identifies the site as in an area of low bedrock permeability and does not highlight any
historic instances of groundwater floeding.

Groundwater flooding does not occur historically at this site. Extensive ground water monitoring has been
undertaken onsite which shows a worst case of approximately 0.5m below ground level in the lower
southern part of the site.

There is a risk that prolonged winter storms could potentially raise groundwater levels close to the existing
ground level; there is no groundwater modelling available which would aid to predict the potential
movements of groundwater in large storm events. In the event of such a storm occurring the watercourse
located to the south of the site would release groundwater pressure and provide an outlet for groundwater
flow. Should groundwater levels rise significantly to cause flooding the flow would be directed in the first
instance to this watercourse, rather than occur via spring action through the clay strata on site; it is likely
that should the site be affected by groundwater flooding the flood depths on the site would be shallow.

The PUSH SFRA shows the site lying within an area of low bedrock permeability. Any rise in greundwater
could lead to greater overland flows should the water ievel reach the surface, which could in furn lead to
flooding of nearby drainage systems where the surface water flow is directed. This situation is particularly
applicable to the Nore Farm Stream culvert, which carries a large overtand flow from the field to the north of

the site.

The &lleviation works on the Nore Farm Stream together with a proposed levels strategy which raises floor
levels in the lower south-eastern part of the site and where ground water monitoring has shown potential for
shallow ground water will address the potential for ground water flood risk.

In congideration of the above there is a low risk of impact to the proposed development from groundwater
flooding however there is a medium risk of probabitity that groundwater flooding may occur within the site,
sSubsequently the overall risk of groundwater flooding to the s medium following the precautionary principie.

Assessment of Impact: LOW

Assessment of Probability: MEDIUM
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2.7 Drainage

2.7.1 Existing Drainage

The PUSH SFRA has identified instances of previous surface water sewer flooding caused by incapacity of
drainage infrastructure, shown in Figure 10.

MAGlingtan

| &

| =
;4 | 1 Gl copyight and catabase (vuits 27 Urdnance Survey HCC 100079780
R~ Enﬂmﬂai%emy Coppright 2011, Ali nghts resesvart
Lordnance Funey data © Crown copyrait ord SAabase ngit 2044

Figure 10 Exiract from PUSH SFRA for Surface Water Sewer Flooding

There are no previously recorded instances within the immediate vicinity of the site. Flooding from existing
sewers to the south and east of the site would not affect the development due to levels and flow paths.
There are no existing sewers which, if flooding occurred, would flow into the site.

We are aware from Local Residents previous issues with foul water floeding have affected the local area
and is it therefore important that the capacity of the existing foul sewerage network is satisfactority
established and an appropriate point of discharge for the new foul drainage from the development be
established. Discussions have been held with Southern Water and flow monitoring of their network is being
undertaken to better assess the capacity of the existing drainage system and identify any specific problems
which couid potentially be salved by the Applicant.

The risk of flooding to the site from existing drainage infrastructure is low.
Assessment of Impact: LOW
Assessment of Probability: LOW

2.7.2 Proposed Drainage

In accordance with Havant Borough Council’s requirements for sustainable drainage systems for all new
developments, priority should be given to incorporating a sustainable drainage system {0 manage surface
water drainage. This will ensure the drainage system will accommodate any rainfall events up to and
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including a 1 in 100 year return period storm with 30% increase in storm intensity to allow for the predicted
effects of climate change over the design life of the development.

Foul water discharge from the development wilt discharge to the public foul network at a point of discharge
which is confirmed by the Statutory Sewerage Undertaker (Southern Water) as being acceptabie be
accommodated within their network without upgrade works. If 2 local improvement can be undertaken to
offset the new foul flows the point of discharge will be adjacent to the development in Havant Road.

The sustainabie drainage strategy, detalls of the design of the sustainable drainage system and water
quality control measures are set out in Section 5 of this report.

Once the sustainable drainage system is installed the risk of flooding from surface water and rainfall both at
the devaelopment and to adjacent and downstream land is low.

Assessment of Impact: LOW

Assessment of Probability: LOW
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3. Flood Risk Summary

3.1 Analysis

A surnmary of the flood risks identified in Section 2 prior to mitigation are shown in the table below,

RISK ASSESSMENT MATRIX
Impact 3 _'_>
Probability
of Event Low Medium High

|

Nt

Key:

A; Tidal & Fluvial — (Secticn 2.3)

B: Surface Water / Overland Flow — (Section 2.4}
C: Infrastruciure Failure — (Section 2.5)

D: Groundwater — (Section 2.6)

E: Artificial Drainage — (Section 2.7)

3.2 Mitigation

3.2.1 Ground water

Groundwater monitoring indicates that groundwater across the site has in recent years risen as high as
0.5m below existing ground level. Although the risk of groundwater flooding is considered low in terms of
impact to the proposed development, as a precaution road levels and finished floor levels of the proposed
developments situated in areas with high groundwater levels (less than 1m below ground level during winter
months) shall be raised to mitigate against any potential rise in groundwater. Following this mitigation
measure the risk of groundwater flooding to buildings is removed.,

3.2.2 Surface Water

The risk of flooding from that shown by previcus modelling is greatly reduced following compietion of the
Emsworth Flood Allaviation Scheme. Any remaining fiood risk to the site will be removed by the alteration in
proposed levels and the proposed surface water drainage system will also ensure no increase In flood risk
from surface water run-off o adjacent sites.
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4. Sequential and Exception Tests

4.1 Sequential Test

The development of the site introduces residential dwelling (C3) land use. In accordance with Table 2 of the
Nationai Planning Policy Framework the development’s vulnerability classification is ‘more vulnerable’ for
residential use.

The development is located within ‘Flood Risk Zone 1'.

In accordance with the NPPF Technical Guidance Tables 2 and 3 shown in Appendix 6 the development s
appropriate in this location and the Sequential Test is passed.
4.2 Exception Test

The Sequential Test is passed and the development is acceptable in this location in flood risk planning
terms, therefore the Exception Test is not reguired.
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5. Drainage Strategy

5.1 Foul Water Drainage

There is no existing fou! water drainage on site,

Foul water drainage from the praposed development will be drained to an adoptable foul water pumping
station situated at the southern border of the site adjacent to the highway access. The pumping station will
connect into the existing foul drainage network in the A259 Havant Road via a rising main. This discharge

will be subject to confirmation from Southern Water of an appropriate point of discharge.
5.2 Surface Water Drainage

As there are no impermeable areas on site the site is currently likely to drain via greenfieid runoff and
infiltration. The proposed development will add areas of roof and paved hard-standing to the site thus
increasing the impermeable area which will require positive drainage.

5.2.1 Greenfield Run-Off Rate

The IH 124 Method has been selacted as the most appropriate method for greenfield runoff calculation for
this site,

The existing and proposed greenfield runoff rates have been calculated for a 50ha site using the [H 124
Method and have been factored down to suit the site area. The runoff rates from this method are shown in
Table 1 below.

Table 1 Existing and Post Development Greenfield Runoff Rates to |H 124

Storm Return | Existing Flow Rate | Post-Dev Flow Rate
Perlod {Litres per second) | (Litres psr second)

QBAR 21.4 2.2
1 Year 18.2 1.9
Z Years 18.9 19
5 Years 27.4 2.8
10 Years 34.7 3.5
20 Years 42.9 4.4
50 Years 56.2 By
100 Years 68.4 6.9

The full site area of 6.3ha has been used in the existing greenfield runoff calculations. The QBAR Flow Rate
for the site is 21.4 litres per second. The full greenfield calculation output can be found in Appendix 7.

Post-development the area of greenfieid land remaining on site is approximately 6,400m? (0.64ha). This
area of greenfield is situated in the undeveloped north-eastern corner of the site; the remainder of the site
wiil either be developed intc hardstanding area or designed to form part of the ‘land basins’ (discussed in
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Section 5.2.2) where any overland flow will be contained on site. Factoring down the QBAR Flow Rate for
the lessened greenfield area of site gives a value of 2.2 litres per second. This represents a reduced flow of
rainwater which will run off of the site to the surrounding area than the undeveloped greenfield rate.

5.2.2 Flow Restriction and Storage Volume

The existing soft standing on site is not currently served by a drainage system, the site consists of relatively
shallow gradients across the full area and surface water dissipates primarily by infiltration into the ground. It
s assurned that the remaining soft standing in the proposed development layout shall also drain in this way.

To replicate as close as possible the existing drainage for the undeveloped site a series of infiltration
methods are proposed. The system will be designed to accommodate the surface water runoff from the
impermeable areas being introduced to the site and ensure that this runoff is contained within the site
boundary.

Onsite drainage systems will be designed to accommodate storm events up to and including the 1 in 100
year return pericd storm (1% annual probability) with an increase of intensity of 30% to allow for future
climate change in accordance with sustainable drainage principles.

It is proposed that an infiliration swale be provided along the length of the adopted access road in order to
capture surface water runoff from this hardstanding area. This would be adopted by the Highway Authority
as new onsite highways built by the Developer to adoptable standard.

All onsite private streets and driveways will be designed as permeable surfaces with storage
accommodated within the road construction which will drain into the shallow subsaoil.

Permeable paving will be provided in private car parking areas which will be sized to allow sufficient storage
to accommodate the roof water drainage form adjacent buildings. Surface water from roofs remote from
parking areas are to drain by french soakaways provided within private gardens which will discharge into
the deeper more permeabie subsoil.

Shallow land drainage basins with drainage trenches at the base are situated at the lowest points of the site
{along the eastern and southern boundaries) in areas where rainwater runoff from landscaped areas is
likely to pond to capture any overland flow during large storm events from the clay-based soft standing
areas. The basins are designed as shallow dips in the landscape which would normally e dry and not
recagnisable as drainage infrastructure,

Infiltration calculations to the Flood Studies Report (FSR) Rainfall Profile for a 1 in 100 year return period
have been undertaken for individual porous paving ang trench soakaways. These calculations are included
in Appendix 7 at the rear of this report.

In the event of exceedance flows occurring during a storm greater than the 1 in 100 year retum period
which has been designed for, the raised water levels in road areas will be contained between kerb upstands
atong the edges of the private and adoptable roads. Where impermeable areas are draining to trench
soakaways the exceedance flow will be contained within the additional volume provided by the pipework
and chambers upstream of the soakaway. All building floor ievels are set above drainage cover levels.

The design of the SUDS drainage system can be controlled by Planning Condition and wiil ensure that the
total runoff from the increase in hard-standing area will not be any greater than the existing greenfield runoff
rate. As the entire site will be drained via infiltration no cutfall devices are necessary to control flows of

water leaving the site.
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The proposed drainage strategy including details of the proposed SUDS systems and location of the

proposed land basins is included in Appendix 8,

5.2.3 Pollution Control

As a Sustainable Drainage System pollution control in addition to flow control is an important aspect and
has been considered in accordance with recommendations and guidance with the Ciria SUDS Manual.

The Simple Index Approach has been used to determine whether the proposed water guality measures are
sufficient for the site. This approach uses indices to indicate the level of poliution from particular land uses,
ranging from 0 {no pollution hazard for contaminant type) to 1 (high pollution hazard for contaminant type).
In accordance with the SUDS Manual C753 the pollution hazard indices relevant to the site are as follows:

‘Land Use l Pollution Hazard Level L

Pollution Hazard Indices®

individual property driveways,
residential car parks and low Low
traffic roads

TS5 =05 Metals =04, HCs =04

Notes:
a TS8 = Tolal Suspended Solids, HCs = Hydrocarbons

In accordance with Table 4.3 of the SUDS Manual the application of the Simple Index Approach is not
required for residential roofs as the poliution hazard level is very low and the runoff is considered to be
clean water suitable for discharge directly to the environment without treatment. An upstream catch pit wili

be provided for private garden soakaways to trap sili.

The SUDS provided on site must have a total pollution mitigation index that equals or exceeds the pollution
hazard index. All SUDS are to be designed to present a low pollution hazard. Geatextile and bioretention
soil layers will be provided within the build-up for the permeable paving and a layer of bioretention scil at the

base of the swale will provide water quality treatment.

All SUDS are to drain to groundwater rather than surface water, hence the indicative SUDS mitigation

indices for the proposed SUDS solutions are as follows:

Characteristics of the material overlying the proposed
infiltration surface, through which the runoff percolates

Permeable paving provided in private car parking areas:

Constructed permeable pavement (where a suitable filtration
layer is included that provides treatment, and including &
geotextile at the base separating the foundation from the

subgrade} underlain by a scil with good contaminant attenuation
potential of at least 300 mm in depth.

Indicative SUDS Mitigation
Indices® {(discharging to
groundwater)

158 = (0.7, Metals = 0.6, HCs = 0.7

[Pollution Hazard Indices TSS =
0.5, Metals = 0.4, HCs = 0.4]

Swale provided next to low traffic roads:

TSS = 0.6, Metals = 0.5, HCs = 0.6

lLand at Havant Road, Emsworth — Flood Risk Assessment
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A iayer of dense vegetation underlain by a soil with good [Pollution Hazard Indices TSS =
gontaminant attenuation potential of at least 300 mm in depth. 0.5, Metals = 0.4, HCs = 0.4]
Notes:
a 1SS = Total Suspended Solids, HCs = Hydrocarbons

The above SUDS solutions provide higher values than the pollution hazard indices therefare they are
acceptable solutions for water quality treatment on site.

5.3 Ownership and Maintenance of the Drainage System

The main access road which connects to the A259 Havant Road is proposed to be offered for adoption by
Hampshire County Council under a Section 38 Agreement. Prior to adoption the construction and
maintenance of the road and swale is the responsibility of the developer in accordance with Hampshire
County Council’s requirements for adoptable roads. Once adopted, the maintenance of the roac and swale
will become the responsibility of the County Council.

The maintenance of the remainder of drainage system and access roads which will not be offered for
adoption by Hampshire County Council will be the responsibility of the freehcld owners of the residential
praperties through a Management Company financed by a maintenance charge.

Foul Drainage will be offered for adoption by the Statutory Sewerage Undertaker (Southern Water)
designed and specified to adoptable standard.

A permanent record of the inspections should be kept by the management company recording previous
issues and work carried out 0 help inform of future potential issues.

Table 2 below sets out the proposed schedule of maintenance for non-adopted infrastructure for the below
ground drainage system which should be adhered to in order to ensure the system is kept free flowing and
therefore reduce the risk of localised flooding due to blockages.

Table 2 — Drainage System Maintenance Requirements

Drainage ltem Maintenance Frequency Owner/
Required Responsibility

Soakaways Inspect and Annually Maintenance
cleanfremove silt. Company

Inspect silt traps.

Gullies and Inspect and Annually Maintenance
Linear Drains clean/remove siit. Company
Inspect silt traps.

Manholes (foul | Inspection and inspect bi-annually and after | Maintenance
and surface) cleaning major storm event (excess of | Company
50 year storm). Clean
annually.

Inspact integrity of manholes
every 5 years and after major
storm event.
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Permeable Inspection and Annually Maintenance
Paving cleaning of silt Company
Drain Runs Cieaning/Jetting Every 5 years Maintenance
Company
CCTV Survey Every 10 years

5.4 Risks Associated with Beiow Ground Drainage System

A risk assessment should be produced by the designer at detailed design stage and provided to the
Principle Designer and Main Contractor in accordance with the requirements of the Construction Design
and Management Regulations 2015.

The risks associated with the design of the proposed drainage solution identified at preliminary design stage
are set out in Table 3 below.

Table 3 Preliminary Drainage Design Risk Assessment

Risk

Persons at Risk

Consideration of Risk
and Mitigation Method

Rasidual Risk

Deep excavations
in ground water

Construction
personnel

Surface water system
deep manholes avoided

by strategy.

Foul water system to be
designed to be as
shalow as possible.

Manholes and drain runs
close to the pumping station
may exceed 3m deep and
involve deep excavation in
groundwater.

Confined spaces
within drainage
system {manholes)

Maintenance
personnei

Maintenance tc be
carried out from the
surface by way of jetling
and rodding.

Required entry to system —
must only be carried out by
personnel who are confined
spaces trained. Gas
monitoring equipment to be
used with appropriate
breathing apparatus.
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6. Conclusion

The site is within National Flood Zone 1 at low risk of flooding from tidal or fluvial sources. The development
is in accordance with the Sequential Approach to flood risk as set out within the National Planning Policy
Framework.

The proposed development is at low risk of flooding from fidalfluvial sources, overland flow, infrastructure
or drainage failure.

Although there is a potential risk of groundwater flooding having an impact on site this will be fully mitigated
by raising rcad levels and finished floor levels of the proposed developments situated in areas with potential
for high groundwater levels.

Foul water from the new properties will be discharged via pumping station and connection to the existing
public sewer running beneath the A259 Havant Road. A suitable point of discharge or downstream upgrade
will be confirmed by Southern Water.

Surface water runoff will be controlled as part of a sustainable drainage system. Surface water from the

impermeabie areas will drain to ground via soakaways, permeable paving and swale. The drainage system
will incorporate storage designed to accommeodate large return period storm events up to and including the
1 in 180 year return period storm including allowance for 30% climate change. These sustainable drainage
(SUDS) systems shall be designed to mesat water quality requirements for draining to ground in accordance
with guidance within the Ciria SUDS Manual. Run-off from landscaped areas is to be drained to ground via
land drained trenches within shallow basins located at low points where surface water ponding could occur.

The proposed drainage solution mimics the existing surface water drainage method for the undeveloped
site but provides storage layers for rainwater runcif from impermeable areas will be contained on site
thereby reducing overall offsite surface water run-off.

Once these measures are installed the development represents a decrease in flood risk to the surrounding
area and is in accordance with flood risk and sustainable drainage policy.
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