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INTRODUCTION
1.1 General

Gifford has been appointed by HNW Architects on behalf of Itchen College to undertake a Flood
Risk Assessment solely for the benefit of Itchen College to support a planning application to
Southampton City Council for redevelopment of the application site in Thornhill, Southampton.
The Application site currently contains the existing Eastpoint Centre. As part of the proposed
work, a number of new college building and facilities are to be constructed on the application
site to house Itchen College. The college will relocate from its current site once the
redevelopment work is completed.

The information used to produce this report is based on the results of a topographical survey of
the site, proposed layout drawing provided by HNW (the architect), the Environment Agency’s
(EA) online database of indicative floodplain maps, the Strategic Flood Risk Assessment
(SFRA) provided by partnership for Urban South Hampshire (PUSH) and an Sl Study for the
Eastpoint Centre carried out by Southern Testing. Gifford cannot accept liability for the accuracy
or otherwise of any information derived from third party sources.

1.2 Scope and Objectives

This document considers the risk of various sources of flooding to the Application Site and the
consequent risk of flooding to downstream receptors (such as people, property, habitats,
infrastructure and statutory sites) from the proposed development, as a result of surface water
runoff. A comparison is made between the current situation and the proposed future
development.

This Flood Risk Assessment has been carried out in accordance with Planning Policy Statement
25 (PPS 25): Development and Flood Risk. It is to be used to assist the Local Planning
Authority (LPA) and Environment Agency (EA), when considering the flooding issues of the
proposed development, as part of a planning application. This report outlines flooding mitigation
recommendations and considerations for the proposed development where required.

This report provides the following information:

i. An assessment of the flood risk to the Application Site based upon flood data and the
flood maps provided by the EA and SFRA;

ii. An assessment of the impact of the proposed development in terms of surface runoff;

iii. Proposals for measures to mitigate the generation of surface water runoff from the
Proposed Development;
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2.2.6
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SITE DESCRIPTION
2.1 Site Location and Surrounding Use

The application site is located at national grid reference 447150, 111590 in Thornhill,
Southampton. The application site is approximately 3.9 ha and is accessed via an entrance on
the northern boundary leading off Burgoyne Road. The access is shared between the existing
Eastpoint Centre and the East Southampton NHS Day Services Centre. The building is currently
occupied by the Eastpoint Group who provide a range of services and facilities for various
community groups and businesses. A new building for the Eastpoint Centre is proposed to the
south west, fronting onto Bursledon Road, but does not form part of this outline planning
application. The site plan for the existing site layout is provided in Appendix B.

The site is surrounded mainly by a residential area. Burgoyne Road, which lies along the
northern site boundary, is a fairly quiet residential road. Bursledon Road on the southern
boundary is a main route through Thornhill and carries more traffic. Residential tower blocks
overlook the site from the east and west sides. An application site location plan is provided in
Appendix A.

2.2 Site Walkover
A site walkover was carried out by Engineers from Gifford on the 11" December 2008.

Paul Bennett, Director of the Eastpoint Centre advised us that there had been no flooding
events on the site. He was also unaware of any existing drainage problems, except internal
problems with the building foul drainage due to age of the pipes and the lack of suitability of the
building for its current use. The foul drainage was originally designed to cope with 900 pupils
using the site daily though in its current use this number is significantly reduced. They had also
had some problems internally with leaky windows. No potential drainage problems or evidence
of flooding was observed on the application site during the site visit.

The application site was observed to fall from north-east to south-west. Hard impermeable
surfacing is present around the building footprint and across a large car park at the rear of the
site.

The existing buildings extend across the northern extent of the site and though originally
constructed as a school in the 1960’s are now used by a number of organisations.

The southern extent of the site contains a disused playing field and a woodland scrub area is
present in the most eastern corner. A drainage ditch runs along the boundary in between. The
ditch was observed to be largely dry on the day of the visit, however, is known to run full after
storm events. A drainage pipe believed to be discharging surface water runoff from the housing
outside the north-east boundary of the site was observed along the ditch. The ditch meets
Bursledon Road at a low point which is known to flood in heavy rain conditions.

Two drainage pipes were observed on the western side of the building receiving runoff from the
roof. The surface water is thought to drain to public sewers via a pipeline running from north to
south across site. The surface water system is assumed to connect to the public sewer at two
locations, located on the southern and western boundaries. The car parking area is assumed to
drain to soft landscaping. A single gully was found on the car park boundary.

Photographs taken during the site visit are provided in Figure 5.
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3.4.2

SITE CONTEXT
3.1 Geological Setting

The British Geological Survey (BGS) map for the area (1:50,000 Series, Sheet 315
Southampton - Solid and Drift) shows that the site is underlain by the London Clay Formation.
This formation is overlain by the Wittering Formation and the 8" terrace of the River Terrace
Deposits.

A ground investigation was undertaken in September 2008 for the new Eastpoint Centre to be
located on the south-west boundary of the proposed college development. The investigation
work was carried out by Southern Testing. The soils encountered comprised of 0.2 -1.3 metres
of Made Ground over up to 1.3 metres of River Terrace Deposits consisting largely of very stiff
clay and gravel. This stratum is underlain by River Terrace Gravels, with laminated and plastic
clays at depth.

3.2 Hydrological Setting
There are no significant surface water features within 500m of the site boundary.
3.3 Hydrogeological Setting

Sheet 52 of the Environment Agency Groundwater vulnerability maps for Southern Hampshire
indicates that the Application Site is underlain by a ‘secondary’ aquifer of variable permeability.
These can be fractured rocks, which do not have a high primary permeability, or other
formations of variable permeability including unconsolidated deposits. The Aquifer may be
important for local supplies and supplying base flow to rivers. The soils are classified to have a
high leaching potential. This leaching potential is considered to be intermediate to the east of
the site. The site is located close to a non-aquifer approximately 100 m north of the site.

The EA has developed Groundwater Source Protection Zones (SPZs) to assist in assessing the
risk to groundwater supplies taken from an abstraction point. The Application Site does not lie
within a Groundwater Source Protection Zone (SPZ) and there are no known current
groundwater abstractions within 2000m of the Application Site.

In the ground investigation carried out for the new Eastpoint centre by Southern Testing in
September 2008, groundwater was struck between 6.8 and 19 metres, generally at
approximately 11 metres. Groundwater monitoring was carried out in September 2008 and
water levels were found to be between 14.35 and 14.65 metres below ground level.

3.4 Existing Drainage Regime

The surface water, from the existing Eastpoint Centre and Day Car Centre to the eastern side,
is currently drained to public sewers via a 150 mm pipe running central through the northern
extent of the site. The surface water system is assumed to discharge from the site at two
locations; found on the southern and western boundaries.

It was observed during the site walkover that no drain pipes or few surface water drainage
gullies were present on the Eastpoint Centre Site and it is assumed that a large quantity of the
existing surface runoff drains via the natural topography to the permeable areas on the southern
extent of the site.

Itchen College Gifford
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3.4.3 A CCTV survey of the existing surface water drainage network is recommended to establish the
route and destination of the surface water.

3.4.4 There is a shallow drainage ditch which passes through the centre of the site and connects to
the highway drainage ditches on Bursledon Road. This does not receive any surface water flow
from the site at present, however it does receive runoff from the residential properties to the
north of the site through a headwall. The size of the catchment is unknown at this stage.

3.4.5 There is a low point in Bursledon Road which is known to pond during heavy rainfall. This is not
considered to be as a result of runoff from the application site, but rather due to poor highway
drainage along this length of carriageway.

3.4.6 The foul drainage on-site runs from north to south around the existing Eastpoint Centre site,
connecting to the public sewer which exits the site in the south western corner. The public
sewer enters the site in the north western corner and also serves the Day Care Centre.

3.4.7 A drawing showing the Existing Drainage Regime and Key Principles is provided in Appendix C.
35 Existing Flood Risk

351 The EA Indicative Floodplain Maps identify areas in England and Wales at risk of flooding by
allocating them into flood risk zones.

3.5.2 The flood risk zones shown on the Indicative Flood Maps are defined in Table D1 of PPS 25:
Zone 1: Low Probability
According to PPS 25, land in this zone is considered to have less than 1 in 1000 chance of river
flooding in any year. This is < 0.1%.

Zone 2: Medium Probability

According to PPS 25, land in this zone is considered to have between a 1 in 100 and 1 in 1000
chance of river flooding in any year. This is between 1% and 0.1%.

Zone 3a: High Probability

According to PPS 25, land in this zone is considered to have a 1 in 100 or greater chance of
river flooding in any year. This is > 1%.

Zone 3b: The Functional Floodplain

According to PPS 25, land in this zone is used for water flow or storage in times of flood. This
flood zone should be identified by a Strategic Flood Risk Assessment (SFRA). It is considered
to have a 1 in 20 or greater chance of river flooding in any year which is > 5%. Another
probability however can also be agreed between the LPA and the E.A.

3.5.3 The Environment Agency Indicative Flood Zone Map, obtained from the SFRA, is provided in
Figure 1. It provides an approximation of the different flood zones in the general area of the
Application Site. From the map we can deduce the Application Site to be within Zone 1 and
therefore, is considered to be at a low risk of fluvial flooding.

Itchen College Gifford
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3.6.3

3.6 Existing Peak Surface Water Runoff

At present the area of the Application Site is 3.9 ha of which approximately 1.31 ha is
impermeable, approximately 35%. This consists of the footprint of the buildings, associated
footpaths and various car parking areas on the application site. The remaining 2.59 ha is
permeable and consists of landscaped and planted areas as well a disused playing field and
woodland scrub area.

Rainfall intensities for the site have been calculated using the Wallingford procedure and the
Modified Rational Method has subsequently been used to calculate existing runoff rates from
the site for various return periods. Table 3.1 summarises the peak flows generated by the
existing impermeable area for various return periods. The critical storm duration is 15 minutes.

Return

. 1lin 2 Year 1in 10 Year 1in 30 Year 1in 100 year
Period

Existing
Surface
Water Runoff 139 215 264 342
- 15 minute
Storm (I/s)

Table 1. Existing peak runoff rates for Application Site

As discussed in section 3.4, surface water is directed to the public sewers at two locations on
the southern and western boundaries. The figures calculated are therefore expected to be split
between these two discharge points. It is not known at this stage for what design storm the
existing system is sized, however it is considered most likely to have been designed to
accommodate between a 1 in 2 year and 1 in 10 year return period storm.

Itchen College Gifford
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4.2.4

4.25

4.3.1

IMPACT OF PROPOSED DEVELOPMENT ON FLOODING
4.1 Proposed Development

The scheme proposals consist of the demolishment of the all the existing buildings and
redevelopment on site to provide a new college facility (use Class D1), including a floodlit all
weather sports pitch, two floodlit multi-use games areas (MUGAS), a nursery, outdoor training
area, access arrangements, associated car, motorcycle and cycle parking and various
landscaped areas. The new college building will be located in the south of the site and will
consist of one, two and four storey elements providing large volume facilities including a sports
hall, performing arts and dance studios and a refectory. With the exception of layout, access
and landscaping, all matters are reserved.

A plan of the proposed site layout is provided in Appendix D.
4.2 Flooding Vulnerability

It has been shown that the site is located within the lowest risk flood zone and is hence at low
risk of flooding from tidal and fluvial sources (<0.1%).

Using the sequential test, as detailed in PPS25, the flood zone is used in conjunction with a
Flood Risk Vulnerability Classification to determine whether the fluvial and tidal flood hazard
and vulnerability are compatible and, therefore, making the development appropriate in terms of
flooding.

Five Flood Risk Vulnerability Classifications are defined in PPS25: table D.2. As proposed
development comprises of buildings educational use, it is therefore in the “More Vulnerable”
classification. PPS25: Table D3 indicates that a More Vulnerable classified development is
appropriate to be located in Flood Zone 1.

The site is shown to be at low risk from sewer or groundwater flooding, based on information
from the SFRA. Furthermore, there are no surface water features surrounding the proposed
development.

As the risk from tidal, fluvial, groundwater and sewer flooding is low, this report will now focus
on the impact of surface water runoff on flood risk for the new development and downstream
receptors.

4.3 Assessment of Runoff Generated by the Proposed Development

The proposed development is predicted to increase the impermeable area on the Application
site by approximately 0.52 ha. The proposed MUGAs and the All Weather Pitch have areas of
0.17 ha and 0.65 ha, respectively. It is proposed that the MUGASs are to be constructed of a
porous asphalt and therefore, permeable to a degree. The sub-base of the MUGAs would then
drain into the permeable geology, or if this is inappropriate, can be stored in the permeable sub-
base provided prior to collection through fin drains and discharge at a low rate into the gravity
drainage system, after the storm peak. In a similar way the All Weather Pitch will have its own
specialist drainage system, which will attenuate runoff prior to off-peak discharge into the gravity
drainage system. Subsequently, taking into account the nature of their drainage systems, the
impermeable areas of both the MUGAs and the All Weather Pitch have not been included in the
peak runoff calculations. Following the development, the impermeable areas, excluding the
MUGAs and pitch, will be approximately 1.82 ha.

Itchen College Gifford
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4.3.2

433

4.34

4.35

44.1

There is therefore likely to be an increase in surface water runoff from the Application Site as a
result of the increase in impermeable area. Furthermore, PPS25 identifies that rainfall intensities
will increase in the future as a result of the effects of climate change.

The Wallingford Procedure and the Modified Rational Method have been used to calculate the
post-development runoff rates taking into account the changes in impermeable areas. In
addition, the rainfall intensities have been increased by 20% to allow for climate change,
according to the recommendations of PPS 25.

1lin 2 Year 1in 10 Year 1in 30 year 1in 100 Year

Return Period

Post-
Development
Surface Water

Runoff
- 15 minute
Storm (I/s)

234

362 443 573

Increase in
Surface Water
Runoff — 15
minute storm
(I/s)

Table 2: Post development peak runoff rates

94 146 179 231

The results presented in Table 2 show that the increase in surface water runoff is a predicted
maximum of 231 I/s for the 1 in 100 Year (+CC) event following the construction of the new
development.

Attenuation of the surface water runoff from the new development is recommended in order to
prevent increased risks of flooding to downstream receptors, and this is discussed in the
following section.

4.4 Attenuation Options

Without an adequate drainage system, flooding caused by excess surface water runoff is a
possibility on the site. This may occur in the event of overburdening of the drainage system, or
blockage of gullies and drains. Such flooding may result in ponding in low lying areas and
around manholes and gullies. However, good design of the drainage system and appropriate

use of attenuation methods should provide sufficient mitigation against flooding of this kind on
site and downstream.

Itchen College
Flood Risk Assessment
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442 A Soil Investigation was carried out by Southern Testing on the new Eastpoint Centre site. No
in-situ soakaway testing was carried out under the scope of the investigation however the soils
on site are identified in the report as likely to have a negligible to very poor soakage potential. It
also states that, the gravels encountered overlying the natural clay soils are likely have a
negligible to poor soakage potential, due to a high concentration of fines within the sandy
gravels. It is thought that if infiltration based attenuation is to be considered, further ground
investigation work with be required at the proposed locations will be required to confirm the
geology and water infiltration rates of the Terrace Gravels.

443 PPS1 and PPS25 promote sustainable management of surface water runoff from a new
development and the use of Sustainable Drainage Systems (SuDS) is recommended. SuDS
options available for attenuating surface water runoff are discussed below:

Permeable Paving: A paving system which consists of interlocking paving blocks that
allows water to infiltrate through to an underlying gap-graded sub-base. From the sub-
base runoff can infiltrate directly into the ground, or where this not appropriate, can be
stored in a tank system before being discharge elsewhere. This may be a feasible option
for the new areas of car parking. Approximately, 5100 m2 of parking area is included in the
designs, which could provide 689 m2 of attenuation storage, based on a 450mm depth of
sub-base. A thicker sub-base could be used to provide additional storage if required.

Cellular Storage: A method involving plastic crates installed below ground level that can
be used to provide large volumes of storage prior to infiltration or discharge. Cellular
storage has the advantage of having a 95% voids ratio allowing it to attenuate significantly
larger volumes than a traditional granular soakaway of the same volume. It is considered
that Cellular Storage infiltrating in to the ground is unlikely to be suitable on the site, but
the Cellular Storage could potentially be used as a tanked system under the service yard
to operate as a back-up tank from the drainage ditch, providing additional storage in heavy
rainfall. It could also be provided in the centre of the site, between the main access road
and the frontage of the new college building.

Green (Sedum) Roofs. Whilst these will not significantly assist in providing storage volume
for rainwater, they will increase the time it takes for surface water to enter the system.
These are generally suitable for flat or gently sloping roofs and it has been shown that well
maintained sedum roofs are able to decrease runoff by up to 40% for short duration
storms. In this case, due to constraints with mechanical and electrical plant, green roofs
are not proposed.

Swales: A grassland depression usually shallower and wider than a conventional ditch.
Swales convey surface water runoff from the drained surface into a storage or infiltration
system, let the surface water infiltrate directly and provide storage for peak surface water
runoff flows. The drainage ditch on the site is proposed to be improved through conversion
to a swale, to increase its amenity value whilst preserving its flow and storage
characteristics.

Detention Basins: Surface storage basins are normally dry and can provide attenuation of
surface water runoff in peak storm conditions. Basins may be unsuitable for a site used as
an active college and have a high land-take. The space required is not available on the
site for this development.

Itchen College
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vi. Rainwater Harvesting: the use of rainwater harvesting for grey-water use within the
buildings would decrease the volume and rate of surface water runoff from the remaining
roof areas. This is a good example of sustainability and will reduce the roof runoff in low
return period events, however it cannot be considered to reduce peak flows off the site
since the drainage strategy has to assume that the rainwater tank is full and therefore,
overflowing. Whilst recommended for the development, this is not considered in the
calculations for attenuation.

On the basis of the various options discussed above, the proposed drainage strategy is
considered in Section 4.5.

4.5 Drainage Strategy

It is proposed that a portfolio of SuDS are utilised to attenuate the surface water runoff from the
development for a 1 in 100 year storm event on the site. Since all matters are reserved for this
outline planning application, with the exception of layout, access and landscaping, the drainage
strategy discussed below seeks only to establish the principles for the scheme.

On the basis of the discussion in the previous section, it is proposed that the surface water
drainage strategy for the scheme comprise a mixture of a permeable paving and cellular
storage, which will attenuate runoff prior to discharge into the existing drainage ditch as well as
to the surface water drainage system. The proposed drainage strategy is shown in Appendix E.

As part of the proposed development, the northern extent of the site will be largely used for
parking. This includes 164 new car parking spaces as well as motorcycle and cycle parking. It is
proposed to utilise permeable paving in this area. Approximately 5100 m2 of parking area is
included in the designs, which could provide 689 m?2 of attenuation storage, based on a 450mm
depth of sub-base. A thicker sub-base could be used to provide additional storage if required

The surface water roof runoff from the college and nursery buildings will be attenuated primarily
using cellular storage, located at various areas around the site, before discharge into the public
sewers using the existing drainage connections.

As previously discussed, the MUGASs on site are proposed to be constructed of porous asphalt,
which will allow rainfall to infiltrate directly into the permeable sub-base underlying it. This will
attenuate and store runoff prior to collection through fin drains and discharge at a low rate into
the gravity system off-peak. In a similar way the All Weather Pitch will have its own specialist
drainage system, which will attenuate runoff prior to off-peak discharge into the gravity drainage
system. All the sports pitches on site will therefore be attenuated and will not contribute to peak
runoff rates.

The existing ditch running through the site will be cleared of rubbish and its amenity value
improved. Flow routes for off-site runoff will be preserved. An overflow into the cellular storage
proposed beneath the service yard could be provided to mitigate the risk of potential highway
flooding extending into the site.

It is proposed that the foul water will connect to public sewers utilising the existing drainage
connections as shown in Appendices C and E. Application to Southern Water needs to be
made at detailed design stage.

Itchen College Gifford
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4.5.8
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External levels will be designed such that surface water runoff is directed away from proposed
buildings, and the drainage strategy will need to be designed in more detail when site plans are
more advanced.

4.6 Maintenance

For any drainage system to operate effectively over time it needs to be well maintained. Along
with the detailed design of the drainage system, a maintenance strategy will also need to be
prepared. For ease of maintenance, the following measures are proposed. For any cellular
storage, silt traps will require installing at the upstream end. These will require emptying on a
regular basis. In addition, it is recommended that a section of roddable crates are provided
through the centre of each area of cellular storage, for further ease of maintenance. For the
permeable paving, leaf fall will need to be cleared and rodded on a regular basis. The drainage
ditch is being slightly relocated and culverted as part of the proposed scheme. It will need to be
cleared of litter and vegetation at appropriate intervals during the growing season. This will
ensure that the drainage capacity is not impeded. The maintenance strategy will need to be
considered further at the detailed design stage, taking into account both the landscaping and
engineering functions of the drainage.

Itchen College Gifford
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5. CONCLUSIONS

5.1.1 Following the assessment of flood risk for the proposed development, the conclusions are:

Vi.

Vii.

The proposed development lies within Flood Zone 1 and is at low risk of flooding from
tidal or fluvial sources (<0.1%). There will be no loss of flood plain as a result of the
proposed works.

It is considered that there is no significant impact in terms of flood risk to the site from
groundwater.

The impermeable area of the Application site is increasing by approximately 0.52 ha due
to the proposed development. As a result of the proposed development the site will be
48% impermeable.

Peak runoff rates from the site currently discharge to the public sewers, however have
been calculated to increase following development by up to 231 I/s for a 1 in 100 year
critical storm event. This includes predicted increases due to the effects of climate
change over the life of the development.

The proposed drainage scheme intends to mitigate the increase in surface water runoff
due to the new development through a portfolio of Sustainable Drainage Systems
including permeable paving and cellular storage.

Further ground investigation work may be required to confirm the geology and water
infiltration rates of the Terrace Gravels, to demonstrate whether infiltration measures are
appropriate on site. Further survey work of the existing drainage systems on site, and
application to Southern Water will also need to be made when the scheme is more
advanced, along with detailed design of the new drainage systems on for the site.

However, on the basis of the information presented in this report, no further flood risk
assessment is considered to be necessary.

Itchen College

Gifford

Flood Risk Assessment Page 11 Report No. 15230/GE/R01/RevA



FIGURES

Figure 1 — Environment Agency Flood Map (extracted from SFRA)
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Figure 1 Environment Agency Flood Map (extracted from SFRA).

Blue indicates Flood Zone 2 (Tidal/Fluvial), Green indicates Flood Zone 3 (Tidal), Yellow Flood Zone 3 (Fluvial/Tidal),
Purple Flood Zone 3a and Pink indicates Flood Zone 3b.
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Figure 2 Bedrock Permeability (extracted from SFRA).

Yellow indicates a high permeability. Orange indicates a moderate permeability and brown indicates low bedrock
permeability. Hatching would indicate historic groundwater flooding vulnerability.
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Figure 3 Impact of Land Use Change (extracted from SFRA)

Green indicates a low impact, yellow indicates a moderate impact and red indicates a high impact. The black hatching
indicates a developed area.

ey Wer2liteg

v "‘- - I'-:+_-;

o\
Q32
%

L
i

Figure 4 Southern Water locations of observed sewer flooding (extracted from SFRA)



a) Existing East Point Centre Building — View from Playing Field

¢) Headwall Drainage into Ditch from Surrounding Housing d) Roof Run-off Drainage for Existing Building

Figure 5 Site Visit Photographs
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Appendix A

Site Location Plan
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Appendix B

Existing Site Survey
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Appendix C

Existing Drainage Regime and Key Principles
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Appendix D

Proposed Site Location Plans
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Appendix E

Proposed Drainage Strategy
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Appendix F

Rainfall Runoff and Storage Calculations
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