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Introduction

Waterco Consultants have been commissioned to undertake a Flood Risk Study in relation to proposed

residential development sites at King’s Somborne, Stockbridge, SO20 6PW.

The purpose of this report is to outline the potential flood risk to five designated sites, the impact of
proposed future developments on the sites on flood risk elsewhere, and the proposed measures which
could be incorporated to mitigate the identified risk. This report is not intended to form a Sequential

Test.

This report has been prepared in accordance with the guidance contained in the revised National
Planning Policy Framework (NPPF) (July 2018) and the National Planning Practice Guidance (NPPG).
Reference has also been made to the Hampshire County Council Preliminary Flood Risk Assessment

(PFRA) (April 2011).

Existing Conditions

The proposed development sites are located on five separate undeveloped land parcels located within
the village of King’s Somborne. The five sites are identified as KS3, KS5, KS6, KS7 and SHELLA 81. Online

aerial imagery (accessed July 2018) shows that:

Site KS3 covers an area of approximately 1.8hectare (ha) and is located at National Grid Reference:
435880, 131094. The site is bordered by agricultural land to the north and residential dwellings to the

east, south and west.

Site KS5 covers an area of approximately 0.89ha and is located at National Grid Reference: 436440,
131301. The site is bordered by agricultural land to the north and east, residential dwellings to the
south and Muss Lane (road) to the west with residential dwellings beyond. Access to the site is

provided from Muss Lane to the west.

Site KS6 covers an area of approximately 0.39ha and is located at National Grid Reference: 436517,
131115. The site is bordered by Winchester Road with residential dwellings beyond to the north,

residential dwellings to the east and west, and agricultural land to the south. Access to the site is

provided by Winchester Road.
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Site KS7 (grid reference: 436608, 131310) is located north of Winchester Road and covers an area of
approximately 1.5ha. The site is bordered by agricultural land to the north, New Lane to the east,

Winchester Road and Manor Farm House to the south and residential dwellings to the west.

SHELAA 81 (grid reference: 436700, 131253) is located south of Winchester Road and covers an area
of approximately 0.54ha. It is bordered by Winchester Road and residential dwellings to the north,

agricultural land to the east and south and residential dwellings to the west.
A location plan and an aerial image are included in Appendix A.

Local Topography

Topographic levels to metres Above Ordnance Datum (m AOD) have been derived from a 1m
resolution Environment Agency (EA) composite ‘Light Detecting and Ranging’ (LiDAR) Digital Terrain
Model (DTM). A review of LiDAR data shows that:

Site KS3 slopes from approximately 37m AOD in the north to 32.16m AQOD in the south. Site KS5 slopes
from approximately 44m AOD in the north to 37m AOD in the south. Site KS6 slopes from
approximately 40m AOD in the south to 34.688m AOD in the north. Site KS7 slopes from approximately
38m AOD in the north to 34.496m AOD in the south. SHELAA 81 slopes from approximately 39.745m

AOD in the south to 35.311m AOD in the north-west. LIDAR extracts are included in Appendix B.

Ground Conditions

Reference to the British Geological Survey online mapping (1:50,000 scale) indicates that sites KS3,
KS6, SHELAA 81 and the majority of site KS7 are underlain by superficial deposits of Head, generally
comprising clay, silt, sand and gravel. No superficial deposits are recorded at site KS5 and within the
northern extent of site KS7. The bedrock underlying all sites is identified as the Newhaven Chalk

Formation.

The EA online ‘Groundwater Source Protection Zones’ map indicates that the sites are not located

within a Groundwater Source Protection Zone.

According to the EA’s online Groundwater Vulnerability Mapping, the superficial Head deposits are
classified as a Secondary (undifferentiated) aquifer — assigned in cases where it has not been possible
to attribute either category A or B to a rock type. In most cases, this means that the layer in question

has previously been designated as both minor and non-aquifer in different locations due to the

variable characteristics of the rock type.
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The underlying bedrock is classified as a Principal aquifer. These are layers of rock or drift deposits
that have high intergranular and/or fracture permeability - meaning they usually provide a high level

of water storage. They may support water supply and/or river base flow on a strategic scale.

The Cranfield University ‘Soilscapes’ map indicates that the development sites are underlain by freely

draining soils.

Development Proposals

The proposed development is for approximately 24 dwellings at site KS3, 11 to 14 dwellings at sites
KS5, KS7 and SHELAA 81, and approximately 5 dwellings at site KS6. Residential dwellings on each site

will be in the following proportion: 2 bedroom — 45%, 3 bedroom — 45%, 4 bedroom — 10%.

Flood Zone Classification

The EA ‘Flood Map for Planning’, included in Appendix C, shows that the southern extent of site KS3
and the southern extent of site KS7 are located within Flood Zone 3 —an area considered to be at flood
risk with a 1% (1 in 100) or greater annual probability of fluvial flooding. The northern extent of site
KS3, the northern extent of site KS7, the majority of KS6 and the entirety of KS5 and SHELAA 81 are
located within Flood Zone 1 — an area considered to have the lowest risk of fluvial flooding with a less

than 0.1% annual probability of flooding.

Winchester Road, which provides access to the majority of the sites, and also provides access to

several existing properties in King’s Somborne, is shown within Flood Zone 3.

Policy Context

In accordance with Table 2 of the NPPG: Flood Risk and Coastal Change, residential developments are
considered to be ‘more vulnerable’. Table 3 of the NPPG: Flood Risk and Coastal Change, states that
‘more vulnerable’ development is considered appropriate within Flood Zones 1 and 2. However the

Sequential and Exception Tests must be satisfied for development within Flood Zone 3.
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The application of the exception test should be informed by a strategic or site-specific flood risk
assessment, depending on whether it is being applied during plan production or at the application

stage. For the exception test to be passed it should be demonstrated that:

a) the development would provide wider sustainability benefits to the community that outweigh
the flood risk; and
b) the development will be safe for its lifetime taking account of the vulnerability of its users,

without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.

Taking a sequential approach to flood risk, and to satisfy the Exception Test, it is understood that all
dwellings and developable areas will be located within Flood Zone 1. This report does not include a

Sequential Test.

Local Policy

The Test Valley Borough Council Local Plan (adopted January 2016) contains the following

policy relating to flood risk and drainage:

Policy E7: Water Management

Development will be permitted provided that:

a) it does not result in the deterioration of and, where possible, assists in improving water quality and
be planned to support the attainment of the requirements of the Water Framework Directive;

b) it complies with national policy and guidance in relation to flood risk;

c) it does not result in a risk to the quality of groundwater within a principal aquifer, including
Groundwater Source Protection Zones and there is no risk to public water supplies;

d) all new homes (including replacement dwellings) achieve a water consumption standard of no more
than 110 litres per person per day; and

e) all new non-residential development of 500sqm or more achieve the BREEAM ‘excellent’ credit
required for water consumption (reference Wat 1).

Criteria d) — e) need to be satisfied unless it can be demonstrated that it is not financially viable.

Correspondence

Following review of the first issue of this Flood Risk Study, the EA have provided comments which are

included in Appendix C. In summary, the EA comments state that:
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e The NPPF Sequential Test should be applied to determine whether there are any alternative
sites in Flood Zone 1 (lowest risk) suitable for development;

e Once the Sequential Test is passed, the NPPF flood risk Exception Test should be met;

e The areas at greatest risk of groundwater flooding are those in the valley bottom;

e Below ground attenuation storage should be designed to be resilient against groundwater
pressure. Below ground drainage systems should be designed so that they do not cause an

obstruction to groundwater.

Sources of Flooding and Probability

Fluvial

The nearest watercourse is Somborne Stream which flows south-west through King’s Somborne to its
confluence with Park Stream approximately 1.2km from site KS3. There are no other watercourses in
the vicinity of the sites. Somborne Stream originates from a spring source located approximately 660m
north-east of site KS7. It is understood that Somborne Stream is ephemeral and that other spring
sources feed into the stream when groundwater levels are high. Somborne Stream is culverted

beneath a number of roads and driveways within King’s Somborne.

Fluvial flooding could occur if Somborne Stream overtopped its banks during or following an extreme

rainfall event and / or when groundwater levels are high.

The EA ‘Historical Flood Map’, included in Appendix C, contains records of historical fluvial flooding in
the southern extent of site KS7. Historical flooding is also recorded along Winchester Road and Old

Vicarage Lane. Online records show that flooding of Somborne Stream occurred in February 2014.

According to ‘King’s Somborne Draft Neighbourhood Development Plan (NDP)’ ‘The most troubling
events to have occurred in King’s Somborne in the last twenty years were the floods of 2000 and 2014.
Many houses lying in the village valley were flooded, caused mainly by rising groundwater.” No further

information is available regarding the extent of the 2000 floods.

The Flood Zone 3 extent on the EA ‘Flood Map for Planning’ is derived from a national scale modelling
approach undertaken using JFLOW modelling software. JFLOW modelling typically provides

conservative estimates of flood extents and does not account for the shape / capacity of the river

w10712-181217-Flood_Risk_Study “.ater“CO

consultants




King’s Somborne Flood Risk Study

channel or any flow paths within the floodplain. The JFLOW modelling is informed by simplified

methods of peak flow calculation.

JFLOW data is not considered suitable for use in a site-specific FRA and is not distributed by the EA.
No detailed modelled data is therefore available to make a quantitative assessment of flood risk to
the sites. In absence of modelled data, a qualitative assessment of flood risk has been made using the

EA Flood Map for Planning.

The Flood Zone extent has been overlain on the LiDAR extract (see Appendix D) and shows that for
site KS3, the Flood Zone 2 and 3 extents (0.1% annual probability and 1% annual probability flood
extents) do not extend above 33m AOD. Somborne Stream is situated at approximately 32m AOD in

its location adjacent to site KS3.

The Flood Zone 2 and 3 extents in the southern extent of site KS7 generally correspond with the 35m
AOD contour. In the north-eastern extent of the site, the Flood Zone 2 and 3 extents do not extend

beyond 35.5m AOD.

Based on JFLOW modelling data, it can be concluded that the southern extents of sites KS3 and KS7
are at potential fluvial flood risk. In order to accurately determine the fluvial flood risk from Somborne
Stream to the development sites, a detailed hydraulic model will need to be undertaken. The detailed
model should include: channel cross section survey of Somborne Stream; detailed hydrological and

hydrogeological analysis to calculate model inflows; and, assessment of climate change allowances.
Tidal

The sites are situated at a minimum of 32m AOD and are significantly above sea level. Therefore, there

is no risk from tidal flooding.
Surface Water

Surface water flooding occurs when rainwater does not drain away through the normal drainage
system or soak into the ground. It is usually associated with high intensity rainfall events, however,
can also occur with lower intensity rainfall or melting snow where the ground is saturated, frozen or
developed, resulting in overland flow and ponding in depressions in topography. Surface water

flooding can occur anywhere without warning. However, flow paths can be determined by

consideration of contours and relative levels.
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The EA ‘Flood Risk from Surface Water’ map (Appendix C) corroborates with the EA Flood Map for
Planning and indicates a surface water flow route (associated with Somborne Stream) flowing from

east to west through King’s Somborne.

The EA surface water risk classifications are as follows:

Very Low Risk - less than 0.1% annual probability of flooding

Low Risk - between a 1% and 0.1% annual probability of flooding

Medium Risk - between a 3.3% and 1% annual probability of flooding

High - greater than 3.3% annual probability of flooding

The northern extent of site KS3 has a very low risk of surface water flooding with the lower southern

extent identified to have a low to medium risk.

Both sites KS5 and KS6 are at very low risk to surface water flooding. The majority of KS7 is at very low
risk of surface water flooding. The lower eastern and western extents of site KS7 are at low to medium
risk. The majority of SHELAA 81 is at very low risk, with the north-western boundary of the site,

adjacent to Winchester Road, shown at low risk.

The SFRA contains no records of surface water flooding at or near to the sites. The developable areas

of all sites are shown at very low risk of surface water flooding.

Groundwater Flooding

Groundwater flooding occurs when water levels underneath the ground rise above normal levels.
Prolonged heavy rainfall soaks into the ground and can cause the ground to become saturated. This

results in rising groundwater levels which leads to flooding above ground.

The PFRA states: ‘Test Valley is the main borough affected by the Test catchment, and is another that
is highly controlled by the groundwater in the chalk. It also affects the northern part of the New Forest

where several smaller tributaries join the River Test...

...The upper and middle sections of the catchment can be prone to groundwater flooding when levels
are high after prolonged rainfall. The main areas of concern are all within Test Valley Borough, such as

Andover in the north and towns which straddle the river such as Stockbridge....
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...Most of the groundwater flow through the aquifers is directed to the Rivers Test, Itchen and Meon.
During prolonged periods of wet weather the aquifer levels rise and this is what causes groundwater
flooding. This is a serious problem in Hampshire because a large proportion of the county is underlain

by chalk....

There is a risk of flooding from groundwater in the district. Recharge may increase in wetter winters,

or decrease in drier summers.’
The PFRA contains records of groundwater flooding in Hampshire. The PFRA states:

‘In 2000 - 2001, there was exceptional rainfall within Hampshire with return periods ranging from 1:50
to 1:200. Following this exceptional rainfall flooding occurred in 76 parishes with flooding at 713
properties to varying extents. Flooding was primarily caused by high groundwater levels and
springflows in the Upper and Middle Test, Itchen, Meon, Wallington and Lavant valleys. Flooding
incidents in the lower reaches of these valleys were more commonly associated with rainfall runoff
from saturated ground. This was also the main trigger in the New Forest and Hamble catchments

although springflows from local minor aquifers also contributed to flooding in some locations.’

According to ‘King’s Somborne Draft Neighbourhood Development Plan (NDP)' ‘The most troubling
events to have occurred in King’s Somborne in the last twenty years were the floods of 2000 and 2014.

Many houses lying in the village valley were flooded, caused mainly by rising groundwater.’

It can therefore be concluded that the sites are at potential risk of groundwater flooding. In
accordance with EA correspondence (Appendix C); ‘the areas at greatest from groundwater flooding
are those in the valley bottom, where groundwater levels will rise and intercept those areas first (i.e.
the areas located within Flood Zone 2 and 3). This is because Kings Somborne is underlain by Chalk
with a thin drift of Head (recent valley sand and gravel) present above the Chalk along the Somborne
Valley. There will be hydraulic continuity between the Head deposits in the valley and the Chalk.
Therefore, those sites on the drift deposits cannot be excluded from being at risk of groundwater

flooding.

As the groundwater level rises within the Chalk, it intercepts the bottom of the valley and the Somborne

Stream flows (via springs and seepages (baseflow)). The higher the groundwater levels rise, the further

upstream the winterbourne migrates.
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At times of extremely high groundwater level, it is expected that a range of groundwater levels from
between 0-2 metres below ground level will be found across sites 3, 6, 7 and SHELAA 81. It is expected

that site 5 may have more unsaturated depth (between 1-5 metres unsaturated (approx.)).

There is also a ford that runs across New Lane at its junction with Winchester Road (the north eastern

corner of KS7) when the winterbourne has migrated that far up the valley.’

Summary of Potential Flooding

It can be concluded that fluvial and groundwater flooding are the main potential sources of flood risk
to the sites. Both sources of flooding are interlinked. The associated risk has been used to inform

mitigation design.

Mitigation
In order to mitigate the fluvial and groundwater flood risk from Somborne Stream, all developable

areas of the sites will be located outside of the extreme 0.1% annual probability flood extent and

within Flood Zone 1.

Hydraulic modelling should be undertaken to accurately establish the flood extent and to assess the

impact of future climate change.

In order to mitigate against potential groundwater flooding, finished ground floor levels should be set
a minimum 300mm above surrounding ground levels. Solid concrete floor slabs should be used for all
properties and engineering bricks should be used to a height of 600mm above surrounding ground

levels.

Groundwater monitoring should be undertaken as part of any ground investigation works. The ground

investigation works will inform foundation design and design of the drainage system.
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Surface Water Management

The sites currently comprise undeveloped land and are not formally drained.

In order to ensure the proposed development sites will not increase flood risk elsewhere (through the

introduction of hardstanding), surface water discharge will be controlled.

Surface water discharge rates should be restricted to greenfield runoff rates. As infiltration will likely
be limited due to potential high groundwater levels, it is likely that discharge to Somborne Stream will

be required.

In order to achieve limited greenfield runoff rates, attenuation storage will be required. Attenuation
storage systems should be designed to accommodate runoff during all storm events up to and

including the 1 in 100 year plus 40% climate change event.

Attenuation Storage Systems

Given the potential for a high-water table at the sites, attenuation storage should be provided within
below ground attenuation tanks or modular storage with sufficient mitigation provided within the
design to prevent uplift (floatation) of the tanks when the groundwater table is high and to prevent

ingress of groundwater.
Tank uplift can be prevented through employing the following measures:

e Anchoring the tank in place;
e Providing a suitable depth of cover;
e Applying ballast to the tank during the construction phase;

e Pumping groundwater during construction until the excavation around the tank is backfilled.

To facilitate gravity drainage, attenuation tanks will be located at the lowest point of the site.

However, attenuation tanks should not be placed within the Flood Zone 2 or 3 extents.

The attenuation tanks should be designed as sealed systems which prevent groundwater ingress and

are able to withstand external groundwater pressure.

In addition to attenuation storage systems, and in order to reduce runoff volumes entering Somborne

Stream, the following sustainable drainage systems could be incorporated:
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Box Planters

Raised (box) planters are constructed above the surrounding ground surface (and as such would not
be impacted by high groundwater levels), with a planted soil mix and an underdrain to collect filtrated
water. Runoff rates are reduced through the filtration process and runoff volume reduced through

uptake by plants.

A typical cross section through a raised (box) planter, extracted from the SuDS Manual (2015), is

provided overleaf for reference:

Downpipe Vegetation Filter medium Transition layer Overflow/cleaning Outlet to drainage
(or geotextile) access pipe system

Simple inlet (with
measures to reduce
velocCity 10 acceptable
level 10 prevent erosion)

—— Outlet

SuDS Manual (2015) — ‘Figure 18.5 Section through a raised planter’

Rainwater Harvesting

Rainwater harvesting would serve to re-use water for internal (toilet flushing) and external
applications. Rainwater re-use will significantly limit the amount of rainfall runoff leaving the sites.
Rainwater harvesting could be provided above or below ground. Similar to attenuation tanks, suitable
mitigation measures should be undertaken to avoid floatation of below ground rainwater harvesting

tanks.
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Water butt

A water butt is a small-scale garden water storage device that collects rainwater from the roof via the

downpipe. The water collected is suitable for external re-use.

Summary

Through the inclusion of flow control, attenuation storage and sustainable drainage measures i.e.
rainwater harvesting, it can be concluded that the proposed developments will not increase flood risk

elsewhere. Mitigation measures can be employed to ensure the drainage system is fully functional

when groundwater levels are high.
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Conclusions

This flood risk study assesses the potential flood risk to a number of potential development sites in
King’s Somborne. This study also details the measures which can be undertaken to mitigate the

potential flood risk and ensure no increase in flood risk elsewhere.

The Environment Agency ‘Flood Map for Planning’ shows that the southern extent of site KS3 and the
southern extent of site KS7 are located within Flood Zone 3 — an area considered to be at flood risk
with a 1% (1 in 100) or greater annual probability of fluvial flooding. The Flood Zone 3 extent is derived
from Somborne Stream which flows through King’s Somborne. Somborne Stream is fed by a spring
source located approximately 660m north-east of the village. Flows within Somborne Stream are

heavily influenced by local groundwater levels.
Historical flooding of Somborne Stream has been recorded in 2000 and 2014.

The developable areas of all sites are located within Flood Zone 1 — an area considered to have the

lowest risk of fluvial flooding with a less than 0.1% annual probability of flooding.

The Flood Zone 3 extent on the EA ‘Flood Map for Planning’ is derived from a national scale modelling
approach (JFLOW modelling). The outputs of JFLOW modelling are not considered suitable for use in
a site-specific Flood Risk Assessment. In order to accurately determine the fluvial flood risk from
Somborne Stream to the development sites, a detailed hydraulic model will need to be undertaken.
The detailed model should include: channel cross section survey of Somborne Stream; detailed

hydrological analysis to calculate model inflows; and, assessment of climate change allowances.

To mitigate the potential fluvial / groundwater flood risk, all properties will be located outside of the
extreme 0.1% annual probability flood extent. Furthermore, and in order to mitigate against potential
groundwater flooding, finished ground floor levels should be set at a minimum 300mm above
surrounding ground levels. Solid concrete floor slabs should be used for all properties and engineering

bricks should be used to a height of 600mm above surrounding ground levels.

In order to ensure no impact on flood risk elsewhere, surface water generated from the development
will be controlled. Surface water discharge will be limited to greenfield runoff rates and attenuation

storage systems will be provided to accommodate runoff during all storm events up to and including

the 1in 100 year plus 40% climate change event.
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Given the potential for a high-water table at the sites, attenuation storage should be provided within
below ground attenuation tanks or modular storage with sufficient mitigation provided within the
design to prevent uplift (floatation) of the tanks when the groundwater table is high. Mitigation
against uplift of the tanks includes anchoring, suitable cover, ballast (at construction phase) and
pumping (at construction phase). The below ground tanks and the wider drainage system should be

designed as a sealed system to prevent groundwater ingress and be resilient to groundwater pressure.

In addition to attenuation storage systems, and in order to reduce runoff volumes entering Somborne

Stream, sustainable drainage system such as rainwater harvesting and box planters should be used.

A document detailing questions from local residents with answers provided in relation to flood risk

and drainage is included in Appendix E.

Recommendations

To support a future planning application at the sites, the following additional works should be

undertaken:

1. Detailed hydraulic modelling of Somborne Stream which flows through the village. The
detailed model should include: channel cross section survey of Somborne Stream;
detailed hydrological analysis to calculate model inflows; and, assessment of climate
change allowances.

2. Ground investigations to include groundwater monitoring. This will inform foundation
design and flood mitigation measures.

3. A detailed Flood Risk Assessment based on the findings of the hydraulic modelling. The

Flood Risk Assessment should also include a Drainage Strategy detailing how surface

water will be managed on each site.
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Appendix A — Location Plan and Aerial Image
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Appendix B — LiDAR Extract
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Appendix C — Environment Agency Correspondence & Flood Maps
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Appendix D — Environment Agency Flood Maps with LiDAR
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Appendix E — Residents Questions & Answers
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