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Background and Scope of Appraisal

Flooding is a major issue in the United Kingdom. The impacis can ke devastaling in terms of the
cosl of repairs, replacement of damaged property and loss of business. The cbjeclives of the FRA

are therefore 1o eslablish the fcllowing:

e whether a proposed development is likely 1o be affecled by current or future flooding from

any source
* whelher the development will increase flood risk elsewhere within the tlocdplain
» whether the measures proposed te deal with these effecls and risks are appropriate

e whether the site will pass the second element of the Exceplion Test (where applicable).

Herrington Censulling has been commissicned by CLAN Developments LLP to prepare a Flood
Risk Assessmeni for the proposed development al Brenzett Place Farm, Ivychurch Road,
Brenzett, Romney Marsh, Kent, TN29 OEE.

This appraisal has been undertaken in accordance with the requiremenis of the National Planning
Policy Framework (2018) and the National Planning Practice Guidance Suite (March 2014) that has
been published by the Depariment for Communities and Local Governmenl. The Flood Risk and
Coastal Change planning practice guidance included within the Suile represents the most
conlemporary lechnical guidance on preparing FRAs. In addition, reference has also been made

to Local Planning Policy.

To ensure that due account is taken of industry best praclice, this FRA has been carried out in line

with the CIRIA Reporl C624 ‘Development and flood risk - guidance for the construction industry’.
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Development Description and Planning Context

Site Location

The sile is localed on the southern side of lvychurch Road just oulside the village of Brenzeil. In
fotal the site covers an area of approximately 0.6 hectares and is currently in use as a farm. The
location of the site in relation 1o the surrounding area and the Brenzell Sewer (drainage dilch) is
shown in Figure 2.1. The site plan included in Appendix A.1 of this report gives a more detailed
reference 1o the sile location and layout.

)
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Figure 2.1 — Localion map (Conlains Ordnance Survey data ® Crown copyright and database right
2018)

The Development

The proposals for development at Brenzell Place Farm comprise he conversion of one of the
exisling barns inlo 3 residential unils, and the conversion of a second barn inlo 1 residential unit,
(4 units tolal). The development sile was previously granted planning permission for the same

proposals in 2013, which has since lapsed.

Drawings of the preposed scheme are included in Appendix A.1 of this reporl.
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The Sequential Test

Local Planning Authorities (LPA) are encouraged lo lake a risk-based approach lo proposals for
development in or affecting flood risk areas through the application of the Sequential Test and the
objeclives of this lesl are lo sleer new development away from high risk areas towards those at
lower risk of flooding. However, in some areas where developable land is in short supply there can
be an overriding need io build in areas thal are al risk of flcoding. In such circumstances, the
applicalion of the Sequenlial Tesl is used 1o ensure thal the lower risk siles are developed before
the higher risk cnes.

The National Planning Policy Framewocrk (NPPF) requires the Sequential Test to be applied at all
stages of the planning process and generally the starling peinl is the Envircnment Agency's flood
zone maps. These maps and the associaled information are intended for guidance, and cannol
provide details for individual properties. They do not take into account other considerations such as
exisling flood defences, allernative tlooding mechanisms and delailed site based surveys. They do,
however, provide high level information on the type and likelihood of flcod risk in any particular area
of the country. The flood zones are classified as follows.

Zone 1 — Low probability of flooding — This zone is assessed as having less than a 1 in 1000
annual prebability of river or sea flooding in any one year.

Zone 2 — Medium probability of flooding — This zone comprises land assessed as having
between a1 in 100 and 1 in 1000 annual prebability of river flooding or between 1 in 200 and 1
in 1000 annual probability of sea flooding in any one year,

Zone 3a — High probability of flooding - This zone comprises land assessed as having a 1 in
100 or grealer annual probability of river flooding or 1 in 200 or greater annual probability of sea
floeding in any one year.

Zone 3b— The Funclional Floodplain — This zone comprises land where water has 1o flow or be
stored in limes of flood and can be defined as land which would flood during an event having
an annual probability of 1 in 20 or greater. This zone can also represent areas thal are designed
toflood in an exdreme event as parl of a flood alleviation or flcod storage scheme.

The location of the site is shown on the Environment Agency’s flood zone map in Figure 2.2 and
the information provided by this map has been interrogaled and summarised in Table 2.2 below.
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Key to flood map

. Zone 3 - Extent of flooding from
rivers or the sea by a floed that
has a 0.5% (1 in 200} or greater

nce of happening each year
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of happening each yaar
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/ Main rivers

E! Flood Storage Area

N

D Location of development site

Figure 2.2 — Flood zone map showing the location of the development site (© Environment Agency)

The above mapping shows lhe developmenl site to be localed within Flood Zone 3 and 1o be
benefiting from existing flood defences that have been conslructed in the lasl 5 years. This mapping
does nol distinguish belween high risk areas and the functional floodplain, i.e. Zones 3a and 3b.
This is an important differentiation thatl needs lo be made by the FRA because lhe NPPF slales
that develocpment other than essential transporl and utilities infrastruciure should not be located
wilhin the funclional floodplain.

The functicnal floodplain is defined by the NPPF as land where water has 1o flow or be stored in
times of flood during evenls thal have a probability of occurrence of 1 in 20 (5%) or greater in any

one year. The Technical Guidance goes on to further clarify this by adding the following definition:

The identification of functional floodplain should take account of local circumstances and not be
defined solely on rigid probabifily paramelers. Bul land which would flood with an annual
probabifity of 1in 20 (5%) or greater in any year, or is designed fo flood in an extreme (0.1%)
flood, should provide a starting point for consideration and discussions fo identify the functional
floodplain. Areas which would naturally flood with an annual exceedance probability of 1 in 20
(5%) or greater, but which are prevented from doing so by existing infrastructure or solid buildings
will not normally be defined as functional floodplain.

Based on informalion provided by the Environment Agency and thal derived as part of this
appraisal, the following functional floodplain iest is applied:
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Do predicted flood levels show that the site will be affected by an event having

X
a return period of 1 in 20 years or less?
Is the site defended by flood defence Infrastructure that prevents flooding for o
events having a return period of 1 in 20 years or greater?
Does the site provide a flood storage or floodwater conveyance function? X
Does the site contain areas that are ‘intended’ to provide transmission and %
storage of water from other sources?
Is site within the functional floodplain {Zone 3b)? No

Table 2.1 — Functional floodplain test

The flood zone mapping and associaled information has been summarised in Table 2.2 below.

Flood Zone i o
. - Source of flooding Benefiting dfer;)m exl:all ng flood
(percentage of site within zone) ences
Zone 1 0%
Zone 2 0%
Zone 3a 100% Sea Yes
Zone 3b 0%
{*) The flood zone maps only recognise defences constructed within the last 5 years

The NPPF slates thal the Local Planning Authorily should apply the sequential approach as parl of
the identitication of land for development in areas al risk from flooding. The overarching cbjeclive
of the Sequential Tesl is to ensure thal lower risk sites are developed before sites in higher risk
areas. When applying the lesl, il is also necessary 1o ensure thal the subject sile is compared to
only those sites that are available for development and are similar in size. This requires a
comprehensive knowledge of development siles within the disltricl and is generally applied as parl
of the Lecal Development Framework (LDF) process. However, when applying the test lo siles that

have nol been assessed as parl of the LDF il is necessary to apply a bespoke lest.

In this case a Sequential Tesl assessment has not been undertaken in support of this FRA,
however, when considering thal the site has previously been granled planning permission for
residential development, this supporis the assumption that the requiremenis of the Sequential Test

will be mel.

The second level of appraisal is through the application of the more detailed and refined flocd risk
information conlained within the Stralegic Flood Risk Assessments (SFRA). Such a documenl has
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been prepared for the Folkestone & Hythe District and this has been referenced as par of this site-

specific FRA.

The most delailed slage al which the sequential approach can be applied is al a sile based level.
Careful consideration of the sile’s lopography and development uses can provide opportunities to
locate more vulnerable buildings on the higher parls of the site and placing less vulnerable elements
such as car parking or recrealional use in the areas exposed 1o higher risk. This approach is

examined later on in this FRA.

The Exception Test
According to the NPPF, if following the applicalion of the sequential test it is nol possible, consistent
with wider sustainability objeclives, for the developmenl lo be localed in zones of lower probability

of flooding, the exception test can be applied.

As part of this process il is necessary to consider the type and nature of ithe development. The
Technical Guidance o NPPF defines the lype and nalure of different development classitications
in the conlext of their flood risk vulnerability. This has been summarised in Table 2.3 bslow.
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Flood Risk Vulnerability Classification Zone 1 Zone2 Zone3a Zone3b

Essential infrastructure — Essential transport
infrastructure, strategic utility infrastructure, including v v e 4
electricity generating power stations

High vulnerability — Emergency services, basement
dwellings caravans and mabile homes intended for v é b X
permanent residential use

More vulnerable — Hospitals, residential care homes,
buildings used for dwelling houses, halls of residence, pubs, v o ¢

hotels, non-residential uses for health services, nurseries %
and education
Less vulnerable — Shops, offices, restaurants, general g v 7 x

industry, agriculture, sewerage treatment planis

Water compatible development — Flood control
infrastructure, sewerage infrastructure, docks, marinas, ship v v v v
building, water-based recreation etc.

Key :

v Development is appropriate Shaded cell represents
the classification of this

X Development should not be permitied development

€ Exception Test requirad

Table 2.3 - Flood risk vuinerability and flood zone cornpatibility

From Table 2.3 above it can be seen thal the development falls intc a classification thal requires
lhe Exceplion Tesl 1o be applied. For the Excepticn Tesl 1o be passed il should be demonsiraled
that.

s the development would provide wider sustainability benefits o the community that

outweigh the flood risk, and

* the development will be safe for ifs lifetime taking account of the vulnerability of its users,

without increasing flood risk elsewhere, and, where possible, will reduce flood risk overall.
Both elements of the test will have ic be passed for development io be allocailed or permitied.

Demonsirating that the development provides wider suslainabilily benefils 1o the communily that
oulweigh flood risk is oulside the scope of 1his reporl, neveriheless, reference is made lo the SFRA
to eslablish the key risks associated with flooding to help demonstrate that this objective can be
achieved. The key focus of this FRA is therefore 1o eslablish whelher the sile is likely 10 pass the

second element of the Exception Tesl.
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Definition of Flood Hazard

Site Specific Information

In addition 1o the high level flocd risk infermation shown in the Environment Agency flocod zone
maps, additional data from detailed siudies, topographic site surveys and other information scurces
is referenced. This seclion summarises the additional information collecled as parl of this FRA.

Site specific flood level data contained within the SFRA — The Folkestone & Hythe District
Council SFRA (2015) conlains detailed mapping of flood exients from a wide range of scurces. This

document has been referenced as par of this sile-specific FRA.

Site specific topographic surveys —Inspection of the site specilic icpegraphic survey shows that
lhe land levels across the site vary belween 2.2m and 2.7m Above Ordnance Dalum Newlyn
(AODN).

Geology — Reterence lo the Brilish Geological Survey map shows that the underlying solid geoclogy
in the location of the subject site is Hastings Beds. Overlying this are superficial deposits of

Alluvium.

Historic flooding — The Folkeslone & Hylhe District Council Strategic Flood Risk Assessment
highlights areas of historic flooding within the districl. These maps do not highlight any areas of

historic flooding in close proximity to the site.

Potential Sources of Flooding
The main calegories of flooding have been assessed as part of lhis appraisal. The specific issues
relating to sach one and ils impact cn this particular developmenl are discussed below. Table 3.1

al the end of this section summarises lhe risks associaled with each of the flooding scurces.

Flooding from Rivers (Fluvial) — Areas within the Walland, Denge and Romney Marshes are all
al risk of flooding from fluvial evenls. These evenls arise as a consequence of long duralion, high
intensily rainfall, which can last for several days. The ‘Brenzett Sewer' has the potential to be a
source of fluvial flooding to 1he sile, as this channel is hydraulically connected to a large network of
dilches which drain the surrounding land. The last major fluvial flood event in the region occurred
in 1979 and was the resull of several days of heavy rainfall. This flood event moslly affecled the
weslern Walland Marsh, near lvychurch and Brookland, however, the subject sile was nol affecled.

One explanation for 1his is thal the vast nelwork of drainage ditches actually provided some form
of attenuation of flocdwater, thereby reducing the potential impact on the site and extent of a fluvial

flood evenl from the Brenzell Sewer.

Following the recorded flooding events in November 1960, ithe Lower Rother Area Drainage
Improvement Scheme was conslructed, which included bank raising and the installation of a
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number of pumps to drain the Marshes. Rainfall records for Oclober-November 2000 show a very
similar rainfall pallern lo those exhibiled during the raintall evenl in 1960. Despile this, the evenl in
2000 did not result in major flooding of the Marshes. This suggests thal ihe Drainage Improvement

Scheme operaled as planned and reduced the risk of flooding to the surrounding area.

Due 1o the expansive and low-lying nature of the Marsh, the area affecled by a large flood event is
likely lo be vasl. Whils! this flooding would be widespread, as a conseguence of the large volume
of storage available within the flocod compariment, any flooding would be relatively shallow. When
Ihe topography of the sile and the surrounding area is considered in more delail, il can be seen that
if fluvial flocoding were to occur il is likely thal this would only affect the very lowest parls of 1he site
away from the area of proposed development. Consequently, the risk of flooding to the residential
dwellings from this source is considered 1o be low.

Flooding from Ordinary or Man-made Walercourses — Nalural walercourses thal have not been
enmained and man-made drainage systems such as irrigation drains, sewers or dilches could

polentially cause flooding.

Inspection of OS mapping of the sile and surrounding area reveals thal the low-lying land in this
localion is drained by a nelwork of man-made land drains. The primary role of these arificial
walercourses is 1o reduce the groundwaler level within the surrounding land, with pumps or lidal
sluices being used 1o discharge flows lo lhe sea.

Extreme rainfall, the failure of a pumping slation or the tide-locking of the tidal outlel can prevent
lhe system from discharging, which may resull in increased waler levels in the nelwork of drains
and ditches. However, due to the large and relatively flat nature of the land thal is drained, the
consequence of such an evenl is likely 10 be water logging of 1he ground and shallow flooding in
the lower-lying areas. Review of aerial heighl dala reveals thal the land 1o the north and south of
the site is lower lying. Consequently, inthe event thal water was tc exit the drainage ditches in this
location (i.e. following an exireme pluvial event), flocdwaler will be direcled away from the site

lowards these lower lying areas.

Furthermore, reference tc the historic records within ihe SFRA indicate the sile has not been subject
to flooding in the pasl. Theretore, taking the above into consideration, the risk of flooding to the site

from this scource is considered fo be jow.

Flooding from the Sea— The sile lies wilhin a coaslal Flood Zone 3 as shown on lhe Environment
Agency’s flood zone map. The flood zone maps are used as a consultalion tcol by planners to
highlight areas where more delailed invesligalion of flood risk is required. The facl thal the sile lies
within Flocd Zone 3 means that the risk of flooding from this source is examined in mere detail in
this FRA.

Flooding from Land (overland flow and surface water runoff) — Overland flcoding typically
occurs in natural valley bolloms as normally dry areas become covered in flowing waler and in low

spots where waler may pond. This flooding mechanism can cccur almost anywhere, but is likely to
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be of paricular concern in any topographical low spot, or where the pathway for runoft is restricted

by terrain or man-made obslruclions.

Figure 3.1 below is an exiract of the Environment Agency’s ‘Flood Risk from Surface Water' map

which can be interrogated to identify whether the site is located in an area at risk of surface water

flooding.
Probability of flooding
Greatfield
Brenzett
Flace D Location of development site

Figure 3.1 — Surface water flooding map showing the location of the development site

(@ Environment Agency)

A review of the above mapping identifies thal the site is localed within an area at ‘very low’ risk of
surface waler flooding. Inspection of lhe site and ils surrounding area shows thal land levels tall
naturally across the sile in a southerly direction fowards the lower lying land to the south. There are
no large areas of impermeable land thal have a direcl or indirect drainage path thal could give rise
to large surface water runcif volumes that would be direcled towards the site.

Furthermore, the proposals de not show local on-site routes for overland flow o be obsirucied,
which could cause water 1o pond. It is therefore considered that flooding through this mechanism
is unlikely in this area. In addilion, there is no hislorical evidence lhal suggests thal overland flow
has been the cause of flooding in this area in the past. Therefore, taking the above into

consideralion lhe risk of flooding from this source is considered 1o be fow.

Flooding from Groundwater —Waler levels below the ground rise during wel winler months, and
tall again in the summer as waler flows oul inlo rivers. In very wel winlers, rising waler levels may
lead to the flooding of normally dry land, as well as reactivaling flow in ‘bournes’ (streams that cnly
flow for parl of the year). Where land Ihal is prone lo groundwaler flooding has been buill on, the

10
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effect of a flood can be very costly, and because groundwater responds slowly compared with

rivers, floods can las! for weeks or months.

Groundwaler flooding is mosl likely to occur in low-lying areas that are underlain by permeable rock
{(aquifers). The underlying geology in this area is Haslings Beds overlain by Alluvium, which can be
asscciated with groundwater flooding under cerain conditions. Given the low-lying nature of this
area and the proximily o a walercourse, there is polential for this ground o become walerlogged
and for the groundwater able to become elevated. However, the land drainage network in this area
will ensure thal groundwaler levels remain below ground level.

This is supported by the detailed mapping on groundwalter emergence provided as parl of the Defra
Groundwaler Flood Scoping Study (May 2004), which shows thal no groundwaler flocding events
were recorded during the very wel periods of 2000/01 or 2002/03. The same study shows that the
site ilself is not localed within an area where groundwaler emergence is predicled. Furthermore,
inspeclion of the historic flood records within the SFRA indicate that the site has not been subject
lo groundwaler flooding in the pasl. Consequenlly, il is considered thal the sile-specific risk of
groundwater flocding is fow.

Flooding from Sewers — In urban areas, rainwaler is frequenily drained inlo surface waler sewers
or sewers containing both surface and wastewater known as “combined sewers”. Flooding can
resull when the sewer is overwhelmed by heavy rainfall, becomes blocked or is of inadequate
capacity, and will continue until the water drains away. However, there are no combined, surface
waler, or foul sewers that serve the site or the surrounding area. Therefore, the risk of flooding from
this source is considered 1o be fow.

Flooding from Reservoirs, Canals and other Artificial Sources — Non-nalural or arlificial
sources of flooding can include reservoirs, canals and lakes where waler is relained above natural
ground level, operalional and redundant industrial processes including mining, quarrying and sand
and gravel exiraction, as they may increase floodwaler depths and velocities in adjacent areas. The
potential effecls of flood risk management infrastruciure and other slruciures also need to be
considered. Reservoir or canal flcoding may occur as a resull of the facility being overwhelmed
and/or as a result of dam or bank failure.

Inspection of the OS mapping for the area shows that there are no arificial scurces of flooding
within close proximity to 1he site. In addition, the Environment Agency's ‘Flood Risk from Reservoirs’
websile shows thal the site is nol within an area considered to be al risk of flcoding from reservoirs.

As such, the risk of flooding 1o the site from artificial sources is considered to be Jow.

11
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: Initial Level Appraisal method applied at the initial flood risk
Source of flooding )
of risk assessmenl stage
Rivers Low O8 mapping and Environment Agency flood zone map
Appraised
Sea/Estuaries further in OS mapping and Environment Agency flood zone map
Section 5
Ordinary and man- (&R OS mapping and aerial height data and the historic records
made watercourses within the SFRA

Environment Agency ‘Flood Risk from Surface Water' flood
QOverland flow Low maps, inspection of the historic records contained within the
SFRA, OS mapping and aerial height data

Defra Groundwater Flood Scoping Study, BGS geological data,

Groundwater Low 08 mapping, aerial height data and the historic records within
the SFRA
Sewers Low Site based appraisal

Site based appraisal, OS mapping and Environment Agency

Anrtificlal sources Low 5 ;
SR ‘Flood Risk from Reservoirs’ flood maps

Table 3.1 — Summary of flood sources and risks (* denoles the principal flood risks to the site)

Existing Flood Risk Management Measures

The Folkeslone and Hythe Dislrict shoreline is approximately 41km long and much of this is
defended to protect the lower-lying, rich and fertile land that forms part of the Romney, Walland and
Denge Marshes. The land levels in these marsh areas are generally below the Mean High Waler
Springs level and consequenily withoul the proleciion of the existing sea detences much of this

land would be permanently inundated.,

In 2001, the Folkesione to Rye Coaslal Defence Siralegy Plan recognised the relatively low
standard of protection and slate of deterioration of the seawalls that protect the Dymchurch, St
Mary's Bay and Littlestone fronlages and recommended a phased scheme of improvement works.

The first scheme was al Litllesione-on-Sea, which is fronled by a concrele seawall backed by a
sirip of shingle backshore. In April 2003, work con the Litilestone 1o St Mary's Bay sea defence
scheme slared. This involved improvement works 1o the seawall ilself and the importation of
240,000 cubic melres of shingle. The scheme is now compleile and the area benefils from a 1 in
200 year standard of proteclion, allhough this can be reduced at limes when beach levels are drawn
down.

In 2008, work slarted on the improvement works to the Dymchurch seawall belween the Redoubit
and Marlello Tower number 23 and this included placing a rock armour reveiment aleng 1he lower
apron of the seawall, improvemenits to the concrele upper seclion and raising the seawall cresl.
These works are now complele and provide a standard of proleclion of 1 in 200 years. Following
these works the scheme was exiended 1o meet the Si. Mary's Bay defences and comprise a

concrele revelmenl and rear wave relurn wall. These works were completed in 2012,

12
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The current defence along the Dymchurch frontage comprises a high embankment, with a stepped
concrele revelmenl. The cresl is prolected by an asphallic concrete pavement and lhere is a rear
return wall with a crest of approximately 7m AODN. The rear wall has a number of flocd gales ic

enable access 10 the beach, and the landward tace consists of a sleep embankment.

13
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Climate Change

When the impact of climale change is considered it is generally accepted thal the standard of
prolection provided by current defences will reduce with time. The global climale is conslantly
changing, but il is widely recognised that we are now entering a period of accelerating change.
Over the lasl few decades lhere have been numerous sludies inlo the impacl of polential changes
in the fulure and there is now an increasing bedy of scientitic evidence which supporis the fact that
the global climate is changing as a resull of human activity. Past, presenl and fulure emissions of

greenhouse gases are expecled lo cause significant global climale change during this century.

The nalure of climale change al a regional level will vary: for the UK, projections of fulure climate
change indicate thal more frequent short-duration, high-intensity rainfall and more frequent periods

of long-duralion rainfall of the lype responsible for the recenl UK flooding could be expecled.

These effects will tend {o increase the size of flood zones associated with rivers, and the amount
of flooding experienced from other inland sources. The rise in sea level will change the frequency
of occurrence of high water levels relalive o loday's sea levels. It will also increase the exient of
lhe area al risk should sea defences fail. Changes in wave heights due 1o increased waler depths,
as well as possible changes in the frequency, duration and severity of storm evenis are alsc
predicied.

Potential Changes in Climate

Extreme Sea Level

Global sea levels will centinue 1o rise, depending on greenhouse gas emissions and the sensilivity
of the climate system. The relalive sea level rise in England also depends on the local vertical
movement of the land, which is generally talling in the south-sasl and rising in the north and west.
The accompanying Planning Practice Guidance Suite 1o the NPPF provides allowances for the
regional rales of relalive sea level rise and lhese are shown in Table 4.1.
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Net Sea Level Rise (mm/yr) Relative to 1990
Administrative Region
1990 to 2025 to 2055 to 2085 1o
2025 2055 2085 2115
East of England, East Midlands, London, SE
England (south of Flamborough Head) A8 e 128 E
South West 35 8.0 11.6 145
F
t}f:;;ngland, MNE England (north of Flamborough 25 70 100 130

Table 4.1 — Recornmended conlingency allowances for net sea level rise from the NPPF

From these values il can be seen that the exireme flcod level al the site will change with time and
that this change is nol linear. The 1 in 200 year flocd level al the sile has therefore been calculaled
for four time steps between ihe current day and the year 2115 and these values are shown in Table
4.2 below.

Year 1in 200 year exireme water

level (m AODN)
Current day (vear 2008) 475
2025 4.82
2055 507
2075 5.31
2085 543
2115 588

Table 4.2 — Climate change impacts on exireme flood levels

To ensure thal any recommended miligalion measures are suslainable and effective throughout
the lifelime of the development, it is necessary o base the appraisal on the exireme flood level that
is commensurate with the planning horizon for the proposed development. The NPPF and
supporling Planning Praclice Guidance Suile slate lhal residential development should be
considered for a minimum of 100 years, but ihat the lifetime of a non-residential development
depends on lhe characlerislics of 1he developmenl. The development thal is the subject of this FRA
is classified as residential and therefore the exireme sea level is taken as 5.88m AODN.

15
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Peak Rainfall Intensity

The recommended allowances for increases in peak rainfall inlensily are applicable nationally.
There is a range of values provided which correspond with the ceniral and upper end percentiles
(lhe 50" and 90" percentile respectively) over three lime epochs. The recommended allowances
are shown in Table 4.3 below.

Total potential change anticipated for each epoch
Allowance Category

(applicable nationwide)

2015 to 2039 2040 to 2069 207010 2115
Upper End +10% +20% +40%
Central +5% +10% +20%

Table 4.3 — Recormmmended peak rainfall intensity allfowance for small and urban catchments (1961

to 1990 baseline)

For a residential development a design life of 100 years is assumed and therefore an increase of
20% in peak rainfall intensily has been applied lo the calculations in the surface waler management

strategy (refer o Section 8).

All of the above recommended allowances for climate change should be used as a guideline and
can be superseded if local evidence supports the use of cther dala or allowances. Additionally, in
lhe inslance where flood mitigation measures are not considered necessary al present, bul will be
required in the fulure 1o account for changes in the climale, a “managed adaptive approach” can
be adopted. This approach allows appropriate mitigation measures 1o be incorporated into the

developmenit in the future to combal the impacis of climale change.
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Probability and Consequence of Flooding

The Likelihood of Flooding

When appraising the risk of flcoding to new development il is necessary 1o assess lhe impact of
the ‘design flood event' to establish depths, velocities and the rate of rise of floodwater under such
condilions. Floed conditions can be predicled for a range of relum periods and these are expressed
in either years or as a probability, i.e. the probability thal the event will cccur in any given year, or
Annual Exceedance Probability (AEP). The design event for this site is the 1 in 200 year (0.5%
AEP) event for sea or tidal flooding, including an appropriate allowance for climate changs.

Sile specific flood level dala has been referenced, this dala has been extracled from the Romney
Marsh Mapping Study 2017. The resulls show two modelled scenarios; undefended and defended.
It is recognised that the site is currently protected by flood defence infrastruciure and as such, it is
evident that the undefended scenario does nol present a realistic representation of the actual risk

of flooding.

When the results of the defended scenaric are considered, the site is shown 1o be protected from
an exireme coaslal event with a 1 in 200 year relurn period. However, lhe dala provided for the
defended scenario does nol include an allowance for climate change. Consequenily, in absence of
this informalion, the coaslal medelling from the Folkeslone & Hythe Dislricl Council SFRA has been

inferrogated.

In 2015, the whole Romney, Walland and Denge Marsh area was numerically modelled using
TUFLOW hydrodynamic numerical modelling software as part of the revised SFRA commissioned
by Folkesione & Hythe District Council. Within the SFRA 12 scenarics were considered in order to
ascertain the risks associaled with coastal flooding, which included an allowance for climate change
and the defence infrasiructure currenily in place. These scenarios comprise 7 breach and 5

overicpping evenls.

These scenarios have been investigaied as parl of this FRA, in order 1o examine the impacis on

1he study sile from ‘aciual’ and ‘residual’ risk evenis.

Actual Risk of Flooding — Wave Overtopping

Five of the scenarios modelled as part of the SFRA stralegic modelling show the impact of waves
overiopping the lecalised detfences surrounding the Romney Marsh. This type of flocd event is
classitied as ‘aciual risk’, as there is no reliance on the failure of the sea detences for flocding 1o
lake place. Reference lo lhe model resulls idenlifies lhe sile is localed oulside lhe exients of
flooding for all wave-overtopping scenarios, including an allowance for 100 years of climate change.

Conseqguenitly, the actual risk of flooding to the site from the sea is considered 1o be fow.
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Residual Risk of Flooding — Breach

When considering the residual risk of flocding, analysis of the 7 single breach scenarios tested as
part of the SFRA medelling identifies thal a breach at the Hythe Ranges (B7) has the potential to
parlially affect the developmenit sile (Figure 5.1).

Brenzett (’j—;{
Place - “1;\

_&_j,:’,f'r.-qrmfifnr
Figure 5.1 — Predicted flood extents from Breach Scenario 7 - 1 in 200 [2115] (Contains Ordnance
Survey data @ Crown copyright and database right 2018).

- 1 I \ W\

Inspection of the modelled outpuls reveal thal only the very soulhern edge of the sile is shown to
be marginally affected by flooding under a breach scenario. The majority of the site, including the
area of proposed development, is shown tc remain dry under such an evenl. The maximum
modelled flocd level under this scenario is 2.37m AODN. Comparison of this modelled flocd level
with land levels in the scuthern part of the site show that the predicted flood depths would be less
than 0.04m.

Rate of Rise and Velocity of Floodwater

As well as the source of tlocding, the size and nalure of the flood compariment has a major influence
on the rate of rise of floodwater. For a small, steep sided compariment, the rate of rise will be rapid,
whereas for a comparlment thal is relalively large with respect to the source of flooding and has
shallow sleping sides, the rate of rise will be more gradual. The floed compartment in which the
proposed developmenl is localed fits the description of the lalter and therefore it is likely thal the
rale of rise of flocdwater will not be rapid.
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In addition, the site is localed over 8km from the sea defences and therefore, there will be a residual
delay belween the defences breaching and the floodwaler reaching the southern edge of the site,
as such the rate of rise of floodwater will be gradual. With regard to flow velocities, the SFRA model
has been interrogaled and the resulls show flow velocities al the southern sile boundary are less
than 0.25m/s.

Nolwithslanding the above, given thal the majority of the sile including the proposed residential
dwellings are located outside the area affected by flooding under a breach event, the rate and rise

and velocily of floodwaler is not of direct concern.
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Offsite Impacts

Proximity to Watercourse and Flood Defence Structures

Under the Waler resources Act 1891 and Land Drainage Byslaws, any proposals for development
in close proximity o a ‘main river’ would need ic 1ake into account the Environment Agency's
requirement for an 8m buffer zone belween the river bank and any permanent construclion such
as buildings or car parking elc. This is to allow access for mainienance, 1o provide bicdiversity
opporiunities and also to provide room for the river banks to erode without threatening any
developmenl. Consequenily, prior consent from the EA is required for any development within the

bye-law distance and this consent is in addilion to planning permission.

The development site is located approximately 8m from the Brenzeil Sewer drainage diich (main
river) and this walercourse is also separaled from the sile by Ivychurch Road. The sile is also
located over 7.5km from lhe nearesi coaslline. As such, the development proposals will not

compromise any of the EA’'s maintenance or access requirements.

Public Safety and Access

The NPPF slales lhal safe access and escape should be available lo/from new developmenis
located within areas at risk of flooding. The Practice Guide goes on lo stale thal access roules
should enable cccupants 1o safely access and exit their dwellings during design flood conditions
and that vehicular access should be available to allow the emergency services 1o safely reach the

developmeni.

It can be seen thal the proposed residential dwellings and ihe access road to/frem the sile are beth
located oulside of the predicied design flood exients. Consequenily, sate access and escape

loArom the sile can be achieved throughout the entire duration of he flood evenl.

Displacement of Floodwater
The construction of a new building within the floodplain has the peolential 1o displace water and to
increass the risk elsewhere by raising flood levels. A compensatory flood stcrage scheme can be

used to mitigate this impacl, ensuring the volume of water displaced is minimised.

The proposed development is located outside of the extents of flooding for both the actual and
residual risk lidal event, and as such, the development will nol displace floodwaler.

Impact on Coastal Morphology & Impedance of Flood Flows

In terms of the way in which the development would interact and medity flood flows, its location and
size with respect 1o the flocd risk area and the flow path has 1o be considered. The sile has,
however, been shown 1o be localed enltirely oulside of the predicled flood extents and therefore

development in this area does ncl have the potential to impede or change flocd flow regimes.

20



7.1

i L}
“~ I r Y C\ T 77\ M
N ) |
Brenzett Place Farm, Brenzett f l -/ I I ] j I \ A \")l ]
Flood Risk Assessment CONSULTING ~LIMITED

Flood Mitigation Measures

The key objectives of flood risk mitigation are:

e 1o reduce the risk of the development being flocded
* loensure conlinued operalion and sately during flood events
* {oensure that the flocd risk downsiream of the site is not increased by increased runoff

e loensurs that ihe developmeni dees nol have an adverse impaci on flood risk elsewhere

The following section of Ihis report examines ways in which the risk of flooding al the development
site can be mitigaled.

Mitigation Measure Appropriate Comment

| ; Reelt 0
Carefu Ilocanon of development within site i See Section 7.1
boundaries
Raising floor levels X See Section 7.2
Land raising X Not required
Flood resistance & resilience v See Section 7.3
Flood Warning v See Section 7.4
Alterations/ improvements to channels and 3

: X Mot required
hydraulic strustures
Flood defences X Mot required
Compensatory flood plain storage X Mot required
Management of development runoff v See Section 8

Table 7.1 - Appropriateness of mitigation measures

Application of the Sequential Approach at a Local Scale

The sequential approach 1o flood risk management can also be adopled on a sile-based scale and
lhis can oflen be lhe most effective form of miligation. For example, on a large scheme Lhis would
mean locating the mere vulnerable dwellings on the higher pars of the site and placing parking,
recrealional land or commercial buildings in the lower lying and higher risk areas.

In this instance, lhe scheme layoul takes advaniage of the higher ground as much as other sile

constrainis allow, with the proposed residential dwellings being localed culside the predicied flood
extents for both the actual and residual risk flood events.
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Raising Floor Levels & Land Raising
The proposed developmenl has been shown 1o be localed outside of the predicled design flood
extents and not 1o be at significant risk from other scurces of flooding. Consequently, floor raising

and land raising are nol considered 1o be a necessary form of mitigation al 1his sile.

Flood Resistance and Resilience
During a flocd event, floodwater can find its way into buildings through a variety of routes including:

* |ngress around closed doorways.
e Ingress through airbricks and up through the ground flcor.
« Seepage through the exiernal walls.

e Sespage lhrough the ground and up through the ground floor,

Since flood managemenl measures only manage lhe risk of flooding ralher than eliminale it
completely, flood resilience and resistance measures may need lo be incorporaled inlo the design

of the buildings. The two possible alternatives are:

Flood Resistance or ‘dry proofing’, where flood waler is prevented from entering the building. For
example using flocd barriers across doorways and airbricks, or raising floor levels, These measures
are considered appropriate for ‘more vulnerable’ development where recovery from internal flooding

is not considered ic be praciical.

Flood Resilience or ‘wel proofing’, accepts that flood water will enler the building and allows for this
situation through careful internal design for example raising electrical sockets and fitling tiled floors.

The finishes and services are such that the building can quickly be relurned 1o use afier the flood.

It has, however, been demonstrated as part of this FRA that the risk of floeding fo the proposed
developmenl is very low and consequently, the use of flocd resilient or flood resistant construction
is not considered 1o be necessary in this inslance. Neveriheless, flocd resilience measures could
be considered for incorporalion into the design of the buildings as a precaulionary measure where

praclicable.

To retrofil flood resislant and resilience measures into an exisling building requires a survey of the
flood performance of the exisling building o identify polential locations where flocdwaler could

ingress. Details of an appropriately qualified surveyor can be found al the Blue Pages:

hilp./bluepages.org. uk/

The Nalional Flood Forum provides advice 1o properly owners on flood resislance and resilience
measures which can be relrofitled inlo an existing building. Advice can be found on their websile

at:

htips.//naticnalflocdicrum.org. uk/
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Flood Warning

The EA operale a tlood forecasling and warning service in areas al risk of flooding from rivers or
Ihe sea, which relies on direci measuremenis of raintall, river levels, tide levels, in-house prediclive
models, rainfall radar dala and information from the Met Office. This service operales 24 hours a

day, 365 days a year.

Whilst the probability of an event of sufficient magnilude 1o cause floodwaler 1o reach lhe levels
discussed in this reporl is low, the risk of such an occurrence is always presenl. With the
sophisticated techniques now employed by the EA to predict the onset of flood evenis the

opportunity now exists for all cccupants within the floed risk area to receive early floed warnings.

This forewarning could be sufficient 1o eilher allow occupants to evacuate the area or prepare
themselves and their property for a flood event. It is therefore recommended that the occupants of

lhe site sign up o the EA’s Flood Warning Service either by calling 0345 988 1188, or by visiling;

htips://www.gov.uk/sign-up-for-{locd-warnings
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Surface Water Management Strategy

Background and Policy
The general requirement for all new development is o ensure thal the runctf from the development
is managed sustainably and that the drainage solution does not increase the risk of flooding at the

site, or within the surrounding area.

For brownfield sites, drainage proposals are typically measured against the existing performance
of the sile, although il is preterable (where praclicable) to provide runoff characleristics thal are

similar fo greenfield behaviour.

Policy CSD5 of the Shepway Core Siralegy highlighls that SuDS should ke included in all
developmenls where possible, 1o ensure peak discharge rales never exceed exisling runoff rales.
Water efficiency measures should also be explored for all new development. The Policy also slates
that developments should not rely on tank storage and open, green SuDS should be incorpeorated

where possible for conveyance and atlenuation.

In accordance wilh the NPPF (2018), SuDS should be included within the proposed development
scheme where il is praclicable tc do so. Moreover, the NPPF requires that all development does

nol increase the risk of flooding elsewhere.

Surface Water Management Overview
The main characleristics of the sile lhal have 1he polential to influence surface waler drainage are

summarised in Table 8.1 below.

Site Characteristic Value

Total area of site 0.586 ha
Impermeable area {existing) 2610 m?
Impermeable area (proposed) Total= 2610 m*
Current site condition Brownfield site

Tabie 8.1 — Sile characleristics.
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Existing Drainage

The site is currenlly drained via a series of rainwaler pipes and gullies, which are assumed lo
discharge surface water direcily intc the walercourse located to the south west of the site. Due 1o the
age of the developmenl, il is likely thal the existing drainage syslem pre-daled any requirements lo
include SuDS and therefore, is assumed lo discharge o the walercourse at an unalienualed raie.
Figure 8.1 (below) shows an extract from the Ordinance Survey mapping, which shows the location
of the walercourse wilhin clese proximity lo the site. An exisling connection 1o the watercourse is
therefore assumed to be present on site.
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Figure 8.1 — Extract from OS mapping indicaling location of nearby watercourses.

Synthetic rainfall data has been derived from the Flood Studies Report (FSR) to calculate brownfield
runoff rales for the existing site using Causeway Flow+ software. A summary of the calculations are
shown in Table 8.2 below.

Return Period Brownfield Runoff Rate
1 year 51915
30 year 127.3 s
100 year 1651 I's

Table 8.2 — Summary of Causeway Flow+ calculations for existing brownfield runoff rates.
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Opportunities for Managing Surface Water Runoff
The following opporlunilies for managing the surface walter runoff discharged from the development
sile are lisled in order of preterence:

Water Re-use — Waler re-use syslems can rarely manage 100% of the surface water runoff
discharged from a development, as this requires the yield from the building and hardstanding area
lo balance perfeclly wilh the demand from the proposed developmenl. I is likely thal the demand
{for polakble waler from development will exceed the supply that weuld be available if a waler re-use
system is filled. Il is therefore concluded 1hal using a waler-reuse syslem lo collect all of the surface
waler runoff from lhe developmenl would not presenl a viable solution for ithe proposed

development.

Infiltration — A deskiop evaluation of ihe sites geological data has been carried out based on the
Brilish Geological Surveys maps of Brilain and Defra’s soilscape mapping. The geoclogy al lhe site
is predominantly made up leamy, clayey socil with naturally high groundwaler. Addilionally, the
development lies within an area where the groundwater is vulnerable to contaminants. Therefore,
it is concluded that discharging surface water into the ground using infillration is unlikely 1o be a
viable option for managing surface water runcif from the development.

Watercourse — A direcl connection could be made 1o the walercourse 1o the soulh wesl of the sile
(shown in figure 8.1). Ordinary watercourse consent must ke sought prior to the construction of any
conneclions 1o the watercourse. Il is Iherefore assessed thal the propesed drainage syslem will
discharge surface waler io the nearby walercourse.

Public Sewer System — Discharging surface waler lo a walercourse is the preferred option inthe
hierarchy of discharge oplions and as such, takes precedent over a conneclion 1o a public sewer.

On this basis, the cpporlunily io discharge to a public sewer has been discounted.

Sustainable Drainage Systems (SuDS)

Approprialely designed SuDS can be ulilised such thal they nol only allenuale runoff bul also
provide a level of improvement to the quality of the water passed on to watercourses or into the
groundwater table. This is known as source control and is a fundamental parl of the SuDS
philcsophy.

A range of lypical SuDS that can be used lo improve the environmental impact of a developmenl is
listed in Takle 8.3 below, along with the relative benefits of each feature and the approprialeness
for the subject site.
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Water Suitability for Suitable Appropt
cups Er::::;:r quality low G:::::rd' for small/ Site-specific ate for
benefits improve permeability recharge cohfined restrictions subject
ment soils (k<10-6) sites? site?
Wetlands v v o % X Insufficient No
space
Retention 7 % 7
ponds X X None Yes
Detention % e %
Bagins X X None Yes
Infiltration v & o Possible High
basins X X groundwater e
v g v Possible ngh
Soakaways X X groundwater he
Underground v v 2
storage X X X None Yes
Swales v v v v X None Yes
. . & v & o Insufficient
Filter strips X space MNo
Rainwater v 7 v e
harvesting X None Yes
F’errneable X v ot Y ot Possible High K
paving groundwater
Water butts v X v X 4 None Yes
Dependant on ;
Green roofs v v v X o proposed roof Lmk;now
cohstruction

Table 8.3 — Suitability of SuDS.

From Table 8.3 it can be seen thal lhere is some opporlunily 1o ulilise SuDS wilhin the developmenl.
The SuDS fealures which are considered suilable and which are proposed for this development

are discussed below.

Proposed Surface Water Management Strategy (SWMS)

The drainage slralegy sel oul below discusses each of lhe differenl elements of 1he proposed
scheme, along with calculations that have been underaken to demonstraie how ithe overall
objectives can be achieved. This does nol represent a detailed surface waler drainage design; it is
simply an assessmenl lo demonsirale thal ithe objeclives and requiremenis of the NPPF can be

mel al the planning stage.

Drainage Options for Hardstanding and Roof Drainage
The surface water runoff from the hardslanding and rcof areas will be inlercepted by gullies and
rainwaler pipes before being discharged ic a pond. The pend has been designed o provide

allenualion and provide benefils to the guality of the surface water discharged into the watercourse.
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A vortex flow control can be used fo reduce peak discharge rates o 1 I/s, which will provide a
significant beltermenl when compared to the exiling scenario. A summary of the Causeway Flow+

analysis for the pond is shown in Table 8.4 below,

Parameier Value (1:100yr+20%cc event)
Subs Attenuation Pond

depth ~1200 mm

Total area draining to pond 26107

Infiltration None (lined system)

Critical storm duration 960 minutes

Half drain time ~1200 minutes

Flooded volume om?

Flow restriction device Vortex Flow Control

Table 8.4 — Summary of Causeway Flow+ analysis for the 100 year + 20%cc.

Table 8.4 demonsirates ihat the proposed drainage system is unlikely to flood in a rainfall event

with a 1 in 100 year relurn period, including a 20% allowance for climale change.

A comparison of the pre and post development discharge rates for the site can be found in Table
8.5 below.

£ Pre-development Post-development :
Dlsongs taice brownfield runoff rates discharge rates Difisrence {A:B)
511l
1 year 519\ 08ls .
(reduction)
1224 /s
30 year 1273 s 091ls .
{reduction)
164.2 I/s
100 year 1651 I's 08ls
(reduction)
1241 I/s
100 year +20%cc N/A 1.0ls (reduction when
compared to 1:100 no
cc)

Table 8.5 — Comparison of pre and post developrent flow rales.
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From Takle 8.5 above, il is evident ihat ihe rate thal runoff is discharged from the propcsed
development is significantly lower than the existing runoff rale. As such, lhe requirements slaled
within the policy CSD5 can be met.

Indicative Drainage Layout Plan
Figure 8.2 below is an indicative drainage layout plan delineating how the proposed SuDS can be
incorporated into the scheme proposals.

Figure 8.2 - Indicative drainage layout plan showing the proposed location of SuDS.

A full copy of this layoul is located in Appendix A.2 of this reporl.
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Additional Opportunities for SuDS
Water Bults

To reduce the developmenits reliance on polable water supply there is the polential 1o incorporate
waler bulls within the communal garden area, which can be used for exlernal use. Typical sizes

and dimensions of water butls are outlined below.

Typical house water butt options Ll ior:a‘:;:;mim' BoRsc v::::;::; ;}:::t_;e
Type 1 (wall mounted — Small) 1.22m high x 0.46mx 0.23m 100

Type 2 (Standard house water butt) 0.9m high x 0.68m diameter 210
Type 3 (Large house water buit) 1.26mhighx 1.24m x 0.8m 510

Type 4 (Column tank — Very large) 2.23m high x 1.28m diameter 2000

Table 8.6 — Estimated storage capacity of available water bulfis.

In this case the demand for polable waler from each of lhe gardens is likely 1o be relalively small
and as a result, a slandard house water butl (210 litre units) is considered {o be the most appropriate

size for inclusion within the scheme.

Il is recognised thal each of the waler bulls will need to overflow inle the main drainage system for
the site, 1o ensure that in the evenl that the water butl is full prior 1o the onset of the design raintall

event, waler can be discharged away from the properties wilhout increasing the risk of flooding.

Management and Maintenance
For any surface waler drainage syslem to operale as criginally designed, il is necessary to ensure

that it is adequalely maintained throughoul its lifetime.

The key requirements of any management regime are routine inspecticn and maintenance, when
lhe development is laken forward to the delailed design slage an ‘owner's manual’ will need to be
prepared. This should include:

¢ A description of the drainage scheme,

* A localion plan showing all of the SuDS fealures and equipment such as flow control
devices eic.

¢« Maintenance requiremenis for each element, including any manufacturer specific
requirements

»  Anexplanalion of Ihe consequences of nol carrying oul the specified mainlenance

* Delails of who will be responsible for the ongeing maintenance of the drainage system.

For 1he SuDS features recommended by this assessment, the most obvicus mainienance tasks will
be the managemeni of vegelalion wilhin the pond and the de-silting of manholes.
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A typical pond maintenance schedule can be found in Appendix A.4 for reference and this schedule
provides delailed information on how lo mainlain the syslem al different points following installation.

Sensitivity Testing and Residual Risk

Il is necessary 1o ensure thal the drainage propeosals will nol increase the risk of flooding if the
drainage syslem becomes blocked, or if there is a rain slorm which exceeds the design rainfall
evenl.

In the evenl of a blockage, surtace waler would cverilow frem the pond and would flow away from
the development into the greentield land 1o the sculh wesl, where it would enter the walercourse

adjacent 1o the site.

The surface waler drainage sysiem has been designed io accommedale the runcif generaied under
an extreme rainfall event with a 1 in 100 year return period, including a 20% allowance for climate
change (lo accounl for the impacis of climale change). Nonelheless, based on the EA’s current
climate change guidance, an Upper End climate change allowance of 40% has also been applied
lo account for any uncerlainlies associated with the predictions of fulure climale change, and lo tesl
the sensilivity of the proposed drainage sysiem.

A summary of the Causeway Flow+ calculalions is provided below (refer lo Table 8.7), which can
be used to measure the performance of the proposed drainage system for a rainfall event with a
year relurn period of 100 years, including a 40% allowance for climale change.

Parameter Value
Critical storm duration 720 minutes
Freeboard Omm (surcharged)
Flooded volume 47.2m?
Peak discharge rate 101l

Table 8.7 - Summary of Causeway Flow+ analysis for the pond, including a 40% allowance or
climate change.

The analysis in Table 8.7 shows thal Ihe proposed drainage syslem will flood if the peak raintall
inlensily is increased 1o 40%. The gravel car park proposed in the centre of the site will be utilised
as offline storage for an exceedance evenl. The car park area could be inslalled with standard HB2
kerbs tc provide 125mm of upstand within the hardstanding. The floocded volume of 47.2m? would
pond within the car park and would floed to a deplh of 30mm. This demonstrales thal the flooding
for Ihe slaled exceedance event would present a low risk ic residents.
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Conclusions

The key aims and cbjeclives for a development thal is fo be suslainable in terms of flocd risk are

summarised in the following bullel points:

« lhe development should nol be al a significant risk of flooding, and should nol be
susceplible ic damage due 1c flocding

» ihe development should nol be exposed to flood risk such that the health, safety and
welfare of the users of the development, or the populalion elsewhere, is lhrealened

* normal operation of the development should not be susceplible to disruption as a result of
flooding and safe access lo and from the development should be possible during flood
svents

« ihe development should not increase flocd risk elsewhere

« |he developmenl should nol prevent sale mainlenance of walercourses or mainienance
and cperation of flood defences by the Environment Agency

« the development should not be associated with an onercus or difficull operalion and
maintenance regime io manage flocd risk, the respeonsibility for any operation and

maintenance required should be clearly defined
* lhe development should nol lead to degradation of the environment

+ the development should meet all of the above criteria for ils entire lifetime, including
consideration of the polential effecis of climale change.

In determining whether the proposals for development al Brenzett Place Farm are suslainable in
terms of flocd risk and compliant with the NPPF and its Technical Guidance, all of the above have
been laken inlo consideration as part of this FRA.

In this case a Sequential Tesl assessment has not been undertaken in support of this FRA,
however, when considering thal the sile has previously been granted planning permission (which
has since lapsed) for the same residenlial development, this supports the assumplion thal the

requirements of the Sequential Test will be mel.

In addition 1o the Sequential Test it is also necessary o consider the type and nature of the
developmenl and whether the Exceplion Tesl is applicable. From Table 2.3 it can be seen thal the
proposed development is situated within Floed Zone 3 and is a development type thal is classitied
as being ‘more vulnerable’. Consequently, it has been necessary {o apply the Exception Test to
determine whether suilable and appropriate mitigation can be incorporated inlo the design of the
scheme 1o ensure that it is sustainakle in terms of flocd risk.
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The risk of flooding has therefore been considered across a wide range of sources and it is only
lhe risk of coastal flocding thal has been shown lo have any bearing on the developmenl. However,
when this risk is examined in detail, it has been demonstrated that the proposed development is
located oulside the predicted flocd exlents for both an aclual risk (wave overlopping) and residual
risk (breach) flood event.

Furthermore, this FRA has demonstraled thal the developmenl will nol increase flood risk
elsewhere and by incorporating appropriate mitigation measures and SuDS features within the
design of 1he surface waler drainage syslem, il will be possible to limil the impac! with respect to
surface waler runoif.

The analysis has shown lhat discharging surface waler runoff from the proposed development to
the nearby walercourse will be the most viable solution. The proposed drainage system is designed
to intercept surface water runctf using rainwater pipes and gullies, befcre directing waler into an
attenuation pond located 1o the south of the site. In order to restrict the rate of discharge from the
developmenl, a vorlex flow conlrol is propcsed, which is designed to provide a significant
bellerment when compared 1o the existing brownfield runoff rales. The pond will provide allenualion
slorage for the design relurn period. The calculations provided within this report clearly demonslrate
that the rate of runoft under an exireme pluvial event with a 1 in 100 year return period, including a

20% allowance for climate change, can be restricled lo meel the requirements of local planning

policy.

Maintenance schedules of the proposed SuDS are enclosed in Appendix A.4, and these
maintenance tables provide details on how the drainage sysiem can be managed tc ensure the

system will remain operational throughout the lifetime of the development.

In conclusion, following the recommendations of this report, the occupants of 1he development will
be safe and ihe develcpmenl will nol increase the risk of flocding elsewhere. Consequenily, it has
been demonstrated that the development can pass the second element of the Exception Test and
will therefore meel the requirements of the NPPF.,
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Recommendations

The findings of this report conclude that the development will nol increase the risk of flooding at the
sile, or slsewhere. There are, however, a number of miligalion measures and recommendations

that could further reduce the risk to the development and ciher areas within the floodplain.

Flood resilience measures should be considered for incorporation into the design of the

building where possible, as a precautionary measure.

The owner and occupants of the proposed dwellings should sign up 1o the EA’s flocdline

warnings.

The surtace water management strategy for the development will need ic be developed
to a detailed design stage and this will need to take into account the requiremenis set out

in Section 8.

It will be necessary 1o underiake site-specific investigations al 1he detailed design stage
in order 1o gquantify the available infiliration, the groundwater level and the level of

conlamination that may be present in the soils.

The use of appropriale SuDS as discussed in Seclion 8 should be considered for
incorporation inlo the scheme design. For this development the use of a pond is

reccmmendesd.

If additicnal surface water is to be discharged inic the nearby watercourse then consent

will be required from the EA.
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CAUSEMY e Flow+ v7.0 Design Report: Nodes

oo Area TofE m Node Width Easting Northing Depth
(ha) (mins) m) Type (mm) (m) (m) (m)
SWMH1 0102 4.0 2400 Manhc 1.075
SWMH2 0.027 4.C 2.5001 i 1.2104
SWMH3 0018 ] 2.400Manhole 1.144
SWMH4 0.045 4.0 2.500Manhole 0.825
SWMHS 0.017 400 2.500Manhol: 1.332
SWMHB 2.500Manhole 1.341
SWMH7 2.400Mant 1.254
Cravel Overflow 0.091 4.00 2.500Manh 0.850

S:\LIVE Project Files\700 - Brenzett Place Farm\2018 Update\Analysis\Causeway\Proposed.pfd Copyright © 1988-2018 Causeway Software Solutions Limited



CAUSEMY 0 Flow+ v7.0 Design Report: Links (Results)

us DS Minimum Maximum Pro Pro
us D8 Vel Cap Flow Z Area £
Name Depth Depth Depth Depth Depth Velocity
Node Node (m/s) (Us) (Vs) {ha)

(m) {m) (m) (m) (mm) (mis)
1.000 SWMH1 SWMH2 0751 829 18.4 0.700 0.835 0.700 0,835 0.102 120 0.607
001 SWMH2 SWMH3 0.759 839 23.3 0.835 0.769 0.769 0.835 0.129 135 0.654|
SWMH3 SWMHS 0,753 831 26.7 0.789 0957 0,769 0.957 0,148 146 0.673
1.003 SWMHBE SWMHS 0.761 841 47.2 0957 0.966 0.957 0.956 0.261 201 0.783
1.004 SWMHB SWMH7 0774 854 472 0.985 0879 0.879 0.9566 0.261 199 0792
2.000 SWMH4 SWMHS 1.483 590 8.1 0.700 0,957 0.700 0,957 0.045 56 1.044)
3,000 Grave| Overflow SWMHS 1.140 202 a2 0.700 0,957 0.700 0,957 0.051 71 1115

S:\LIVE Project Files\700 - Brenzett Place Farm\2018 Update\Analysis\Causeway\Proposed.pfd Copyright © 1988-2018 Causeway Software Solutions Limited



Flow+ v7.0 Design Report: Pipeline Schedule

Link Langth Slope Dia Link uscL Us iL DS IL umu US Node Dia Width Node DS Node Dia Width Node
Name (m) (129 {mmj Type {m) {m) {m) (m) Name {mm) {mmj Type Name {mm) {mmj Type
h.oee 75 0 D B3ESWMHI SV ]
e 0 > ISVVMH ]
09 ISYUMHS "
09 ISVYMHE
225 VMHS
Gravel Cverflow ISUVMHS 1

S:\LIVE Project Files\700 - Brenzett Place Farm\2018 Update\Analysis\Causeway\Proposed.pfd Copyright © 1988-2018 Causeway Software Solutions Limited



CAUSEWAY

Flow+ v7.0 Design Report: Manhole Schedule

Node Easting Northing CL Depth Dia Width Node Link IL Dia Link
Name (m) (m) (m) (m) (mim) (mm) Type ID (m) (mm) Type
SVWMHT 2.400 1.075
0 1.000 3751
SWMH2 2.500 1.210 1 1.000 375
0
SWMH3 2.400 1.144 1
9
SVWIVH4 2,500 0.825
0 2000 225
SWMHS 2.500 1,332 1 3.000
2 2.000 225
2
0
SWIMHB 2.500 1.341 1
0
ISWMHT 2,400 1.2564 1
ISravel Overflow 2.500 0.850

S:\LIVE Project Files\700 - Brenzett Place Farm\2018 Update\Analysis\Causeway\Proposed.pfd

Copyright © 1988-2018 Causeway Software Solutions Limited



CAUSEMY 0 Flow+ v7.0 Design Report: Manhole Schedule

S:\LIVE Project Files\700 - Brenzett Place Farm\2018 Update\Analysis\Causeway\Proposed.pfd Copyright © 1988-2018 Causeway Software Solutions Limited



Flow+ v7.0 Design Report: Simulation Settings

rain Down Time (mins)
dditional Storage (m*ha)
m Durations (mins)

Check Discharge Rate(s)
1 year (Us)

B0 year (I/s)

100 year (l/s)

Check Discharge Volume
100 year 360 minute {m?)

FSR
England and Wales
26.250
0 400
1.000
1.000

Normal

Return Perlod (years)

Climate Change (%)

0
0
0
20
40

S:\LIVE Project Files\700 - Brenzett Place Farm\2018 Update\Analysis\Causeway\Proposed.pfd

Copyright © 1988-2018 Causeway Software Solutions Limited



CAUSEMY 0 Flow+ v7.0 Design Report: Flow Controls

Hydro-Brake®
Replaces Loop Invart Design Design Min Outist Min Noda
Mot | viw | OMma | Unk | Dowstem |t | Lwd | Dl | Fow onjectve Avaabe i Olamater | Diamatr
Link Node (m} (m) (iis) (m) (mm)
EVYMHS " Online 1168 1,200 1.0{HE) Minimise upstream storage CTL-SHE-0045-1000-1200-1000 0075 1200

S:\LIVE Project Files\700 - Brenzett Place Farm\2018 Update\Analysis\Causeway\Proposed.pfd Copyright © 1988-2018 Causeway Software Solutions Limited



CAUSEMY ﬁ Flow+ v7.0 Design Report: Storage Structures

Depth/Area/inf Area
Base Inf Side Inf Invert Time to Inf.
Node Coefficlent  Coefficlent Fs: m' -y Porosity Level half empty D;:;" ‘:n’:)' Area
(mvhr) (m/hr) (m) {mins) (m?)
SVWMHS 0.00000 0.00000 2.0 1.00 1,400 0.000 6.0 0.0
1.000 275.0 0.0
Carpark
Base Inf Side Inf Invert Time to Inf
Node Coefficient  Coefficient Fs'“" Porosity Level half empty “:':‘;h "'{:;ﬂ' T:":; D("'m;" Depth
(m/hr) (mvhr) {m) {mins) . {m}
Crave| Overflow 0.00000 0.00000 2.0 0. 30 1.800 26100 20.000 350.0 0.600
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CAUSEMY 0 Flow+ v7.0 Design Report: 1 year Critical

Results for 1 year Critical Storm Duration. Lowest mass balance: 99.35%
US Node Peak Level Dapth Inflow Hde Fliood Link DS Node Outflow Valocity
Event Vol Status FlowsCap
D (mins} {m) {m} (Us) m) (m?) L] L {is) (mis)
720 minute winter SWWMH1 590 1818 0490 0 0000 1.000 SWMH2 2.0 0183 D025
F20 minute winter SWWMH2 680 1815 0.528 26 D.9859 00000 } = 1.001 SVWYMHE 2.6 0.189 0.031
720 minute winter SWMH3 880 1.818 0.559 30 0.9861 0.0000 HA 1.002 3.0 0.134 0.036
720 minute winter SWNIHA 680 1.815 0.240 0.8 0.5043 00000 2.000 0.8 0348 0014
F20 minute winter SWMHS 680 1.815 0 647 4.4 26.7472 0.0000SURCHARGE 1.003 0.8 0.223 0010
720 minute winter SWMHG 690 1.815 0 656 08 0.9387 0 0000* t 5 Hydro-Brake® 1.8
15 minute summer SWMH7 1 1146 0.000 07 0.0000 000000
F20 minute winter Gravel Overfiow 680 1818 0165 28 21.715 0.0000SURCHAF 3.000 SWMHE 1.7 0427 -0.088 03521
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CAUSEMY 0 Flow+ v7.0 Design Report: 30 year Critical

Results for 30 year Critical Storm Durstion. Lowest mass balance: 89.36%
US Node Peak Level Dapth Inflow Hde Fliood Link DS Node Outflow Valocity
Event Vol Status FlowsCap
D (mins} {m) {m} (Us) m) (m?) L] L {is) (mis)
P50 minute winker SWNH1 930 2080 0785 34 0 oooo 1.000 SWMH2 33 0203 0 040
B0 minute winker SWNH2 930 2080 0,800 42 0 0000 } = 1.001 SWWMHE 42 0.211 0.050
BED minute winker SWMHE 930 2080 0.834 48 0.0000 HA 1.002 47 0151 0057
J60 minute winker SV HA 930 2.080 0818 1.8 0oooo 2.000 14 0385 0025
P50 minute winter SWMHS 930 2.080 0822 6.8 0.00008URCHARGE 1.003 08 0.224 001
&0 minute winter SWMHE 930 2080 0,831 (] 1.3322 0 0000* t i Hydro-Brake® 1.8 56 &
15 minute summer SWMH7 1 1146 0.000 0.8 0.0000 000000
B50 minute winker Gravel Overfiow 930 2080 0,440 42 65,3636 0.000B:SURCHAF 3.000 SWMHS 2.5 0414 -0 125 03521

S:\LIVE Project Files\700 - Brenzett Place Farm\2018 Update\Analysis\Causeway\Proposed.pfd Copyright © 1988-2018 Causeway Software Solutions Limited



CAUSEMY 0 Flow+ v7.0 Design Report: 100 year Critical

Results for 100 year Critical Storm Duration. Lowest mass balance: 86.36%
US Node Peak Level Dapth Inflow Hde Fliood Link DS Node Outflow Valocity
Event Vol Status FlowiCap
D (mins} {m) {m} (Us) m) (m?) o L] (vs) (mis)
P50 minute winker SWNH1 945 2218 0890 42 29613 00ooo 1000 SyMH2 41 0215 0043
B0 minute winker SWNH2 945 2215 0825 52 1.7367 0 0000 } 1.001 SWMH3 5.1 0.285 0.081
BED minute winker SWMHE 945 2218 0.959 59 1.6912 0.0000 1.002 SWMHS 59 0154 0.07
J60 minute winker SV HA 845 2218 0 640 1.8 3460 00000 2000 SWMHS 1.8 0.a68 0.031
P50 minute winter SWMHS 945 2218 1.047 8.4 0.0000¢F £ 1003 SWWMHE 1.0 0.118 0on
&0 minute winter SWMHE g45 2215 1.056 1.0 0.0000 3 F Hydro-Brake® SWMHT 0.8 62 4
15 minute summer SWIMHT 1 1146 0.000 0.8 000000
B50 minute winker Gravel Overfiow 945 2215 08685 &0 0.0000F RISK 3000 SWMHS 29 0 450 -0.145 03521
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CAUSEWAY &)

Flow+ v7.0 Design Report: 100 year +20% Critical

Results for 100 ysar +#20% Critical Storm Duration. Lowest mass balance: 89.35%

Event US Node Psak Lavel Dapth Inflow Vel Flood Status
o (mins) (m) {mj (U's) m) (m%)

1440 minute winter SWWMH1 1410 1,089 3.7 0.000a

1440 minute winter SYMH2 1410 1.084 4.5 0.0000F

1440 minute winter SWMH3 1410 1.128 6.3 0.0000

1440 minute winter SWMHA 1410 0808 1.8 0.0000

1440 minute winter SWMHS 1410 1.216 74 0:0000¢

1440 minute winter SWIMHG 1410 1225 1.0 0.0000

15 minute summer SWMHT 1 1148 0.000 08 0.00000K

1440 minute winter Gravel Overfiow 1410 2 384 0734 40 0.0000F 2

Link
D
1.000
1.001
1.002
2.000
1.003

Hydro-Brake®

3.000

Link Discharge
DSNoda  Oufiow  Valoclty
Flow/Cap Vol Vol
ID (vs) (mvs)
{m?) (m?)
SV 2 36 0188 0044 22059
SwWH3 46 0188 0055 20856
SWMHS 6.2 0088 0.063 55149
SWMHS 186 0 387 0026 0 73564
SWMHE 1.0 0065 ootz 0.5515
SWMHT 10 BS B
SWMHS 22 0414 -0.110 03521
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Flow+ v7.0 Design Report: 100 year +40% Critical
CAUSEVAY &)

Results for 100 ysar #+40% Critical Storm Duration. Lowest mass balance: 89.35%
— R | e e | TR | e | | T
{m?) (m%) (m?)
1440 minute winter SWWMH1 980 2.400 1,078 43 3.6787 25.1932FLO0D 1.000 SWNH2 42 0.202 0051 220589
PE0 minute winter SVWIMH2 645 2.400 1,110 7.4 20846 0.0000 A 1.001 SWMHE 73 0.244 0.087 2.08586
P20 minute winter SWMHS a10 2400 1.144 10.6 2.0180 23.8995FLO0D 1.002 SWNIHS 106 0.158 0127 55148
(20 minute winker SWMHA 810 2.402 33 17410 0.0000 g 2.000 SYWMHG 32 0.449 0.064 0.7854
[F20 minute winter SWMHS a10 2.402 16.0 143.2266 0:0000¢ =1y 1.003 SWMHE 1.0 0.083 0012 0.5515
720 minute winter SV HE 510 2. 402 1243 1.0 1.7792 00000 Hydro-Brake® SWMHT 10 S0.8)
15 minute summer SWIMHT 1 1.146 0.000 0g 0.0000 0.00000K
[F20 minute winter Gravel Overfiow a10 2 404 0754 8.2 91.2180 0.0000F adb=ly 3.000 SWMHS 45 0a1 -0:225 0.3521
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R herrington

Flood Risk Assessment CBHNSUBLTING LIMITED

Appendix A.3 - Indicative Drainage Layout

Appendices
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Headwall to discharge
to watercourse
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PPIC WITH VORTEX.
FLOW CONTROL DEVICE

- Design Flow 1 I/s

Headwall

Headwall

0

ATTENUATION POND
Volume 169m?
Depth 1.2m

SCALE 1: 200 @ A1
0

10 m

PRIVATE DRAINAGE AND LEVELS KEY

Wc PROPOSED BANK
[xx.xxx] 1002 @ 1:80

SURFACE WATER DRAIN

PPIC le) XKLAX SURFACE WATER PPIC - 450mm DIA
XX XX

RE R SURFACE WATER RODDING EYE

Notes

1. Contains Ordnance Survey data © Crown copyright
and database right 2018.

2. All dimensions are in metres unless otherwise stated|
elsewhere.

3. Proposed drainage positions will be subject to
detailed design.

4. All drainage systems will need to be installed and
designed for suitable loading requirements.
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