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Background and Scope of Appraisal

Floeding is a major issue in the United Kingdom. The impacts can be devastating in terms of the
cesl of repairs, replacement of damaged properly, and loss of business. The objectives cf the Floed

Risk Assessment are, theretore, 1o establish the following:

. whether a propesed development is likely 1o be affected by current or fulure flooding from

any source
¢  whether the development will increase flocd risk elsewhere within the floodplain
¢ whether the measures propesed to deal with these effects and risks are appropriate

« whether the site will be safe to enakle the passing of the Exception Test (where

appropriate).

Herrington Consulting has been commissicned by Shepway District Council to prepare a Flood Risk

Assessment (FRA) for the proposed development at Princes Parade, Hythe, Kent, CT21 5QT.

This appraisal has been undertaken in accordance with the requirements of the National Planning
Policy Framework (March 2012) and the accompanying Planning Practice Guidance Suite. To
ensure that dus account is taken of indusiry best practice, it has been carried cut in line with the

CIRIA Report C824 Development and flood risk - guidance for the construction industry’.

Reference is also made to 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 Suite represents the most

contemporary technical guidance on preparing FRAs.
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Development Description and Planning Context

Site Location and Existing Use

The site is localed at OS coerdinates 618308, 134771, ofi Princes Parade in Hythe, Kent. In total
the sile covers an area of approximalely 10 heclares and currenlly comprises undeveloped
brownfield land. The location of the site in relation to the surrounding area, the Royal Military Canal

and the coaslline is shown in Figure 2.1.
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Figure 2.1 — Localion map (Coniains Ordnance Survey dala @ Crown copyright and dalabase right
2017).

The site plan included in Appendix A1 of this report provides more detail in relation to the site

location and layout.

Proposed Development

The propesals for development include the construction of up 10 150 new dwellings, a new leisure
cenlre and a small-scale commercial unit, pelentially comprising a shep/caté en the ground floor

with a boutique hetel on the upper tloors.

Drawings of the proposed scheme are included in Appendix A.1 of this report.
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The Sequential Test

Local Planning Authorities (LPA) are encouraged to take a risk-based approach 1o proposals for
development in areas at risk of flooding through the application of the Sequential Tesl. The
objectives of this test are 1o steer new development away from high risk areas towards those areas
at lower risk of flooding. However, in some areas where developable land is in short supply there
can be an overriding need to build in areas that are al risk of flocding. In such circumstances, the
application ot the Sequential Test is used to ensure that the lower risk sites are developed betore

the higher risk ones.

When applying the Sequential Test, it is alsc necessary tc ensure that the subject site is compared
to only those sites that are available for development and are similar in size. This requires a
comprehensive knowledge of development sites wilhin the dislricl and is generally applied as parl
of the Local Development Framework (LDF) process. However, when applying the Sequential Test
to sites that have not been assessed as part of the LDF it is possible to use the findings of the Floed
Risk Assessment lo provide addilional evidence 1o beller quantify the irue risk of floeding, enabling

an infermed judgement 1o be made.

The Nalicnal Planning Policy Framework (NPPF) requires the Sequential Test 1o be applied al all
slages of the planning process and generally the slarling point is the Environment Agency’s flcod
zone maps. These maps and the asscciated informaticn are intended for guidance, and cannot
provide details for individual properlies. They do not 1ake inle account clher consideralicns such as
existing floed defences, allernative flocding mechanisms and delailed site based surveys. They do,
however, provide high level information on the type and likelihood of flood 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 probability of river or sea flcoding in any cne year.

Zone 2 — Medium probabiiity of flooding — This zone comprises land assessed as having
between a 1 in 100 and 1 in 1000 annual prebability ¢f river flooding or between 1 in 200 and 1

in 1000 annual probakility of sea floeding in any cne year.

Zone 3a — High probabiiity of flooding - This zone comprises land assessed as having a 1 in
100 or greater annual prekabilily of river flocding or 1 in 200 or grealer annual probakbility of sea

flooding in any one year.

Zone 3b — The Functional Floodplain — This zone comprises land where water has to flow or be
stored in fimes 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 that are designed

toflood in an extreme event as parl of a flocd allevialion or flood slorage scheme.

The location of the site is shown on the Environment Agency’s flood zone map in Figure 2.2 and

the informalion provided by this map has keen inlerrcgaled and summarised in Table 2.2 below.
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Key to flood map

. Zone 3 - Extent of flooding from
the sea by a flood that has a
05% (1 in 200) or greater
chance of happening each year
or from & river by a flood that
has & 1% {1 in 100} or greater
chance of happening each
year.

Zone 2 - Additichal exdent of an
entrame flood from rivers or the
z8a. These outlying arsas are
likely to be affected by a major
flocd, with up to a ©1% {1 in
1000) chance of occuring
each year

mmm Flood defences

Areas bensfiting from flood
defences {Flood Zone 3)

/ Main rivers

E] Flocd Storage Area

D Location of development site

Figure 2.2 — Flood zona map showing the location of the davelopment site (@ Environment Agency)

The above mapping shows the development site 1o be located within Flood Zone 3 and nct tc be
benetiling from existing flood defences that have been constructed in the last & years. This mapping
does not distinguish between high risk areas and the tuncticnal flocdplain, i.e. Zones 3a and 3t.
This is an important differentiation that needs tc be made by the FRA because the NPPF stales
thal no development, other than essential transporl and utililies infrastructure, should be located

within 1he tunctional flocdplain.

The funclicnal flcedplain is defined by the NPPF as land where waler has 1c flow or be slored in
times of flood during events that have a probability of ococurrence of 1 in 20 (5%) or greater in any
one year. The Planning Practice Guidance goes on 1o further clarify this by adding the following

definition:

The identification of functional floodplain should take account of iocal circumstances and not be
defined solely on rigid probabiily parameters. But land which would flood with an annual
probability of 1 in 20 (5%) or greater in any year, or is designed lo flood in an exirerne (0.1%)
flood, should provide a starting point for consideration and discussions to identify the functional
floodpiain. Areas which would nalurally flood with an annual exceedance probabifity of 1 in 20
{5%) or grealer, bul which are prevented from doing so by existing infrastruciure or solid buildings

wil nat normally be defined as functional floodplain.

Based on informaticn provided by the Environment Agency and thal derived as part of this

appraisal, the following tunctional floodplain test 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 v
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 X
storage of water from other sources?
Is site within the functional floodplain (Zone 3b) No

Table 2.1 — Functional floodplain test.

The flocd zone mapping and associated information has been summarised in Table 2.2 below.

F
E

Flood Zone . Benefiting from existing
. e s Source of flooding 7
(percentage of site within zone) flood defences
Zone 1 0%
Zone 2 0%
Yes, the site benefits from a
Zone 3a 100% Sea/Estuaries 1 in 200 year standard of
protection

Zone 3b 0%

(*) The flood zone maps only recognise defences constructed within the last b vears

Table 2.2 — Flood zone classification.

The secend level of appraisal is through the application of the more detailed and refined flood risk
information contained wilhin the Strategic Flood Risk Assessments (SFRA). Such a deccument has
been prepared for the Shepway District Council (SDC) in 2015 and includes more detailed flocd
hazard mapping which, unlike the EA’s Flood Zone mapping, considers the influence of the defence

infrastruclure in 1his location. This mapping provides a more accurate depiclion of the variation in

the risk of flooding across 1he district.

An extract of the flood hazard mapping is shown in Figure 2.3 below and represents the maximum

impact as a result of either waves overtcpping the defence infrastructure or the failure cf the

defences in a number of lccations along the coastline.

D
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Figure 2.3 — Exlract frorn the Shepway Disirict Council SFRA {2015) Hazard Map for 1 in 200 year

{pius 100 years of climate changse) return period evant. Site outline in green.

From Figure 2.3 above il can be seen lhal lhe developmenl sile is localed oulside of any the
mapped hazard extenis (i.e. it has a very low hazard classificaticn). Consequently, based on the

above mapping it is concluded that the Sequential Test will be passed.

The most detailed stage al which the sequential approach can be applied is at a site based level.
Carseful consideration of 1he site’s topography and development uses can provide cppertunities to
locate more vulnerable buildings on the higher parts of the sile and placing less vulnerable elemenis
such as car parking or recreational use in lhe areas exposed to higher risk. This approach is

examined laier on in this FRA.

The Exception Test
According to the NPPF, it following the applicalion of the Sequential Test it is not possible,
consistent with wider sustainability chjectives, for the develcpment 1o be located in zones of lower

probability ot fleeding, the Exceplion Test can be applied.

As par of this process it is necessary 1o consider ihe type and nature of the development. The
Planning Praclice Guidance. Flood Risk and Coaslal Change detines the lype and nature of
differenl development classificalions in the conlext of their flood rigk vulnerability. This has been

summarised in Takle 2.3 telow.
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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
electricity generating power stations

High vulnerability — Emergency services, basement
dwellings caravans and mobile homes intended for v e X X
permanent residential use

Mere vulnerable — Hospitals, residential care homes,

buildings used for dwelling houses, halls of residence, v v e *
pubs, hotels, non-residential uses for health services,

nurseries and education

Less vulnerable — Shops, offices, restaurants, general v Ve e %

industry, agriculture, sewerage treatment plants

Waler compatible development — Flood control
infrastructure, sewerage Infrastructure, docks, marinas, v v v v
ship bullding, water-based recreation stc.

Key :

v Development is appropriate Shaded cell represents
the classification of this

X Development should not be permitted development

€ Exception Test required

Table 2.3 — Flood risk vulnerability and fiood zone compalibilily.

From Table 2.3 above it can be seen thal the commercial elements of the development are
classified as less vulnerable and consequenily, the Exception Tesl is nol required tc be applied.
Notwithstanding this, the residential elements of the development and proposed holel fall into a
classification of ‘more vulnerable” and as such, do require the Exception Test to be applied. For the

Exceplion Test 1o be passed there are lwo criteria thal must be satistied and these are lisled below:

o jtmust be demonstrated that the development provides wider sustainability benefits to the
comimunity that outweigh flood risk, informed by a Siralegic Flood Risk Assassmieni where

one has been prepared, and

e a sile-specific flood risk assessment muslt dernonstrate that the development wil be safe
for its lifetime taking account of the vulnerabiilly of ils users, without increasing flood risk

elsewhere, and, where possibla, will reduce flood risk overall.

Both elements of 1he test will have to be passed for development 1o ke allocaled or permitied.

Demenslrating thal the develcpment provides wider suslainabilily benefils 1c the community thal

outweigh 1he risk of flooding is oulside the scope of this reporl, nevertheless, given the low level of
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risk shewn by the SFRA mapping il is eviden! thal 1he level cf risk is significantly lower than is
depicled by lhe cearse EA flced zone maps. On this basis, il is assumed thal the first element of
the Exception Test is likely 10 be passed. The key focus of this FRA is iherefore to establish whether

the site is likely 1o pass the second slement of the Exception Test.
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Definition of Flood Hazard

Site Specific Information
In additicn to the high level flocd risk informaticn shown in the Environment Agency (EA) flcod zone
maps, addilional dala from delailed sludies, lopographic sile surveys and other informalicn sources

is reterenced. This section summarises the additional information collected as part of this FRA.

Site specific flood level data contained within the SFRA — The Shepway Disirict Council SFRA
(2015) contains detailed mapping of flood extents from a wide range of sources. This document

has been referenced as part of this site-specific FRA.

Site specific topographic surveys — A lopographic survey has been underlaken for the site and
a copy of this is included in Appendix A.1. Inspection of this survey shows that the current levels
across the sile vary between 4.1m and 8.1m Above Ordnance Datum Newlyn (AODN). Although
there are a few isclaled low areas, ground levels are relatively flal and are lypically arcund 7.2m

AODN,

Geology — A geotechnical report has been undertaken for the site. This shows that the underlying
solid geclogy of the sukject site is Weald Clay Formation (clay and mudstone). Overlying this are

superiicial deposils of Storm Beach Deposils.

Historic flooding — Inspection of information contained within 1he Shepway SFRA shows that the
very easlern edge of the develcpment sile has been atfecled by ceaslal fleeding in the pasl, before

the construction of the latest coast protection scheme in 2004.

Potential Sources of Flooding
The main categeries of flooding have been assessed as part of this appraisal. The specilic issues
relating to each one and its impact on this particular development are discussed below. Takle 3.1

at the end of this seclion summarises the risks associated with each of the sources of flooding.

Flooding from Rivers (Royal Military Canal) — The sile is localed directly adjacenl 1o both the
Royal Military Canal (RMC) and Seabrook Stream, which discharges intc the RMC. Bolh
watercourses are classified as ‘main rivers’ and the RMC currently discharges into the sea via a
tidal culfall located 1o lhe easl of Princes Parade. The canal outfall is conlrolled by a pensiock and
flap gate arrangement at Seabrook and is therefore susceplible to tide-locking during the pericd of
high tide. Whilst the canal is a man-made structure, it does drain a considerable catchment of
approximalely S0kmZ. Consequently, if the peak flows in the canal (that resull from exireme rainfall
conditions within 1he calchment) coincide with high lide, there is potential for flooding in the low

lying areas of Hythe.

Floeding from the canal has occurred in the past; the mosl notable being in December 2002 when

the low-lying areas of Burmarsh in West Hythe flocded as a result of prolonged and intense rainfall.
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However, land levels in this area are over 2m below the lowest point of proposed development.
Following the flooding that cccurred during December 2002, the Council commissioned a detailed
study of the Royal Military Canal to investigate petential improvement measures and also to

highlight areas that are at risk of flocding.

This report did not highlight Princes Parade as being at risk of flooding from the canal. The
maximum elevation of flocding that occurred in 2002 in Shepard's Walk and Romney Way was
approximalely 2.7m AODN. Inspeclion of the tcpographic dala identifies Ihat the sile is elevaled
approximately 3m above the RMC and consequently, any anticipated rise in water level associated
with a flood event is unlikely to reach the developed part of the site, even when an allowance for
100 years of climale change is considered. The risk from this source of flecding is therefore

considered to be low.

Flooding from the Sea — The site lies within a coastal Floed Zone as shown on the Environment
Agency’s flcod map. The flood zone maps are used as a consultation tool by planners 1o highlight
areas where more delailed investigation of floed rigk is required. The fact that the sile lies within
Flood Zone 3 means that the risk of flooding from this source is examined in meore detail in this
FRA.

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

potentially cause flooding.

Inspection of 1he site and surrounding area reveals thal there are no non-main rivers or artificial
walercourses within close preximily of the site and therefere, 1he risk of fleeding from this source is

considered 1o be negligible.

Flooding from Land (overland flow and surface water runoffj — Overland flooding typically
occurs in natural valley botloms as nermally dry areas become covered in flowing waler and in low
spols where waler may pend. This fleeding mechanism can cccur almest anywhere, bul is likely to
be of particular concern in any topographical low spot, or where the pathway for runoft is restricted

by terrain or man-made cbslructicns.

Figure 3.1 below is an exdract of the Environment Agency's ‘Risk of Flooding from Surface Water’
map. This map has been inlerrogaled 1o assist in this review, helping to identity whether the site is

located in an area at specific risk of surface water flooding.

10



Princes Parade, Hythe
Flood Risk Assessment EONEULTING L[] = BB

Probability of flooding

Figure 3.1 — Surface waler fiooding map showing the localion of the development sile

(® Environment Agency).

Inspection of LIDAR data identifies that there are several low points currently on the site which have
the polential to collect surface waler, as shown in Figure 3.1. However, 1he developmenl proposals
comprise localised land reprofiling which will remove the localised low poinls and instead, direct
surface water into a sustainable drainage system. Consequently, the risk of flocding 1o the

development and Ihe surrcunding area will be significantly reduced when compared 1o Figure 3.1.

Flooding from Groundwater — Waler levels below the ground rise during wet winler months, and
fall again in Ihe summer as water flows cul inle rivers. In very wel winlers, rising waler levels may
lead to the flooding of normally dry land, as well as reaclivating flow in ‘bournes’ (sireams that only
flow for part of the year). Where land 1hal is prene to groundwater flooding has been built on, the
effect of a flocd can be very costly, and because groundwaler responds slowly compared with

rivers, floods can last for weeks or months.

The geclogy in this location is Weald Clay Formation overlain by Sterm Beach Deposils and in
cerain circumstances groundwater flows can cccur at the interface with the more impervious clay
deposits. However, the elevation of the site has been increased as a resull of previous land raising
— refer lo associaled contaminalicn reperls (prepared by clthers) and as such, the groundwaler
levels are located a considerable distance below the surface. The same sile investigation reporis
confirm there is not direct hydraulic link between the lined RMC and the site and as such, there is

limited perceived risk with respecl 1o elevated groundwater levels al this location.

Section 5 of this report discusses the mitigation measures which are proposed 10 minimise the risk
of flooding from Ihe coast and il is recognised thal by including these measures within 1he scheme

design, the risk of groundwater flooding will remain low.

11
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Flooding from Sewers — In urban areas, rainwater is frequently drained into surface water sewers
or sewers containing both surace and wastewater known as “combined sewers”. Flooding can
result when the sewer is cverwhelmed by heavy rainfall, becomes blocked, or is of inadequate
capacily, this will conlinue until the waler drains away. When this happens 1o combined sewers,
there is a high risk of land and property flocding with water contaminated with raw sewage as well

as pollution of rivers due to discharge from combined sewer coverflows.

Reference 10 the Shepway SFRA shows that there are nc known records of flocding from sewers
inthis area. The are nc surface water sewers at this location, with runoff from the highway currently
discharging at an unatienuated rale 1o the beach. There is a foul sewer localed in the existing rcad
(A259), however, the proposals are 1o relocate this dedicated foul sewer within the new road, which
is proposed to be sited to the north of the site. The drainage strategy does not propese to discharge
surface waler inlo the foul sewer network and consequently, the risk of the syslem becoming

surcharged will remain low.

Flooding from Reservoirs, Canals and other Artificial Sources — Non-natural or artificial
sources of flooding can include reserveirs, canals and lakes where waler is retained above natural
ground level, operalional and redundanl industrial precesses including mining, quarrying and sand
and gravel extraction, as they may increase floodwaler depihs and velocities in adjacent areas. The
potential eftects of flood risk management infrastructure and other siructures also need to be
censidered. Reservoir or canal flooding may occur as a resull of the facility being overwhelmed

and/or as a result of dam or bank failure.

Inspection of 1he Ordnance Survey mapping for the area shows thal there are no arliticial scurces
of floeding within close proximily te the sile. In addilion, the Envirenment Agency’s ‘Risk of Fleeding
trom Reservoirs’ website shows that 1he site is not within an area considered o be at risk of flooding

from reservoirs. Therefore, the risk of flooding from this source is considered to be fow.

A summary cf the overall risk of flooding frem each source is provided in Takble 3.1 below.

12
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Source of flocding Initial level Appraisal method applied at the initial flood risk assessment

of risk stage
Rivers Low 08 mapping and detailed study of the Royal Milttary Canal
Sea/Estuaries Low Environment Agency flood zone map
Ordinary and man- i OS mapping

made watercourses

Environment Agency ‘Risk of Flooding from Surface Water’ flood

Overiang flow Low maps, and aerial height cata
S HAEY Y BGS Geology mapping, O8 mapping and geo-environmental
report
Historic sewer records contained within the SFRA and
Sewers Low :
topographic survey
AT S [ Crdnance Survey mapping and Environment Agency ‘Risk of

Flooding from Reservoirs' flood map

Table 3.1 — Summary of flood sources and risks.

Existing Flood Risk Management Measures

The coastline direcily 1o the south of the site is defended by infrastructure constructed as part of
the Hythe to Folkestone Harbour Coast Protection Scheme. This comprises rock groynes, wave
return walls and capilal beach renourishment. In combinaticn with the ongeing beach management
works undertaken by Shepway District Council, this scheme provides a standard of protection
against flooding of 1 in 200 years to the frontage ihat extends irom the end of St Lecnard’s Road

toc Fclkeslone.

The beaches between Hythe and Folkestone are managed by Shepway District Council to ensure
that the volume of shingle required to provide the high slandard of protection is maintained and
annual beach recycling is underlaken 1o counler the nalural west-eas! lilloral transporl process.
Currently ihe study frontage is protected by this shingle beach and a large concrete recovered wall,
with a secondary wave relurn wall siled o lhe back of Ihe exisling premenade. The primary
defences are designed 1o prevent water from reaching the hinterland, whilst the wave relurn wall is

designed 1o prevent water from being directed ontc the highway.

To the wesl of St Leonard’s Road, the defended length of shereline is referred e as the Hylhe
Ranges frontage and the defences along this secticn comprise timber groynes and a rock
revelment. There is alsc a 240m length of shoreline thal does not have any formal sea defences.
This fronlage lies belween Ihe seawall al Hylhe and the rock revelment of the Hythe Ranges

trontage and is formed from a natural shingle beach (Fisherman's Beach). The results of the SFRA

13
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numerical flood modelling identifies that due 1o the elevaled land levels at this location the sile is
not a risk of coastal flooding from waler passing overlhrough the neighbouring defence

infrastructure.

A review of lhe Shereline Managemenl Plan for Soulh Foreland 1o Beachy Head identifies the
management policy for the Hythe to Folkestone frontage as ‘Hold the Line'. This policy is supported
by the Coastal Defence Strategy Plan. This suggests that capital funding for the ongoing beach

managemenl al this location will nol be retracted.

The Environment Agency has stated that, as part of the Folkestone te Cliff End Strategy, significant
investment in the defence infrasiruclure on the Romney Marsh is planned “fo improve the sea
defences...to provide a 0.56% (1 in 200) standard of protection from a fiood event accurring at any
point along the coast from 2022°. Given that the proposed scheme has an anticipated litetime of
100 years, it can be seen thal the development will benefil from continued improvemenls 1o the

defence infrastructure.
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Climate Change

When the impact of climale change is considered it is generally accepted that the standard of
prolection provided by current defences will reduce wilh time. The global climale is conslantly
changing, but it is widely recognised that we are now entering a period cf accelerating change.
Over the last tew decades there have been numerous studies into the impact of pcotential changes
inthe fulure and there is now an increasing body of scientitic evidence which supporis the facl that
the global climale is changing as a resull of human activity. Pasl, presenl and future emissions of

greenhouse gases are expected tc cause significant global climate change during this century.

The nalure of climale change al a regicnal level will vary: for the UK, prejeclions of fulure climate
change indicate that more frequent sher-duration, high-intensity rainfall and more frequent periods

of leng-duration rainfall ot the type responsible for the recent UK flooding could be expected.

These effects will tend tc increase the size of flood zones associated with rivers, and the amount
of fleeding experienced from clher inland sources. The rise in sea level will change the frequency
of occurrence of high waler levels relalive 1o teday’s sea levels and will alse increase 1he exient of
the area al risk should sea defences fail. Changes in wave heights due 1o increased water depths,
as well as possible changes in the frequency, duralicn and severily of slorm evenls are also

predicted.

To ensure thal any recemmended mitigation measures are suslainable and effeclive throughout
the lifelime of 1he developmenl, il is necessary lo base the appraisal on the extreme floed level 1hat
is commensurate with the planning hcrizon for the preposed development. The NPPF and
supporting Planning Practice Guidance Suite state thal residential development should be
considered for a minimum of 100 years, bul that the lifelime of a non-residential development
depends cn the characteristics of the development. It is recognised that the application includes
both commercial and residential elements and considering the residential elements of the
development have a lenger design life (ie. 100 years), the appraisal has been underlaken lo

acceunt for the impacts of climate change over this extended pericd of time.
Potential Changes in Climate

Extreme Sea Level

Glcbal sea levels will conlinue 1o rise, depending on greenhouse gas emissicns and the sensilivily
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-east and rising in the north and west.
The accompanying Planning Praclice Guidance Suile 1o the NPPF provides allewances for the

regional rates of relative sea level rise and these are shown in Table 4.1.
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Net Sea Level Rise (mm/yr) Relative to 1990

Administrative Region

1990 to 2026 to 2056 1o 2086 to
2025 2055 2085 2115
e o SN WONE O S5 wo  a mo e
South West 35 8.0 11.5 14.5
NW England, NE England (north of Flamborough 55 70 100 130

Head)

Table 4.1 — Recommended contingency allowances for net sea level rise.

From these values, il can be seen thal the extreme sea level will change with lime and that this
change is not linear. The 1 in 200 year extreme sea level has been exiracted from the EA's Coastal
Flood Boundary Cenditions database and the impact ¢f climate change has been calculated for a
numker cf lime steps belween the currenl day and the year 2115. These values are shown in Table
4.2 below.

Year 1in 200 year extreme water level (m AODN)
Current day (vear 2008) 4.74

2025 4.81

2065 5.086

2075 5.30

2085 b.42

2115 b.87

Table 4.2 — Climate change impacts on extreme flood levels.

Offshore Wind Speed and Extreme Wave Height

As aresult of increased water depths resulting from changes in the climate, wave heighis have the
potential to change. The climate change allowances for offshore wind speed and wave height are
shown in Table 4.3 below and where appropriate, have been applied as part of this appraisal. These
figures are applicable arcund the entire English coast and are relative tc a 1980 baseline. They
also include a sensitivity allowance which should be used to show that the range of impaci of climate

change is undersiood.
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Parameter 1990 to 2050 2051 to 2115
Offshore wind speed allowance +5% +10%

Offshore wind speed sensitivity test +10% +10%
Extreme wave height allowance +5% +10%
Extreme wave height sensitive test +10% +10%

Table 4.3 — Recommended climate change allowance and sensitivily ranges for offshore wind

speed and exirerne wave height (relative to 1990)

Peak Rainfall Intensity

The recommended allowances for increases in peak rainfall intensity are applicable nationally.
There is a range of values provided which correspond with the central and upper end percentiles
{the 50" and 90" percentile respectively) over three time epechs. The recommended allowances

are shown in Table 4.4 below.

Total potential change anticipated for each epoch
Allowance Category

(applicable nationwide)

2015 to 2039 2040 to 2069 2070 to 2115
Upper End +10% +20% +40%
Central +5% +10% +20%

Table 4.4 — Recommended peak rainfall intensity alfowance for small and urban catchments (1961
to 1990 baseline).

All of the above recommended allowances for climate change should be used as a guideline and
can be superseded it local evidence supperis the use of other data or allowances. Additionally, in
the instance where flood miligalion measures are ncl considered necessary al present, bul will be
required in the future (as a resull of changss in climale), a “managed adaptive appreach” may be
adopted whereby development is designed to allow the incorporaticn of appropriate mitigation

measures in the future.

Impacts of Climate Change on the Development Site

The increase in tidal extremes that resulls from rising sea levels is signiticant and therefore needs
to be taken inte accounl te ensure thal flood risk is approprialely miligaled over the litetime of the
development. The design floed level used 1o inform the recommendations for mitigation discussed

in this report theretore includes an appropriate allowance for climatic changes.
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In addilion te the impact of tidal floeding al the sile, climalic changes will also impact on the way in
which the preposed development affects the risk of flooding elsewhere. These impacls are primarily
linked to the surface water discharge from the site; theretore, potential increases in future raintall
need to be taken intc account when designing surface water drainage systems. Anincrease of 20%
in peak rainfall inlensily has been used in the calculations in the oulline surface waler management

sirategy (refer to Section 8).

18



5.1

Princes Parade, Hythe
Flood Risk Assessment EONEULTING L[] = BB

Probability and Consequence of Flooding

The Likelihood of Flooding

When appraising the risk of flooding to new development it is necessary tc assess the impact of
the ‘design flood event’ {o eslablish depths, velccities and the rate of rise of floodwaler under such
conditions. Flood conditions can be predicted tor a range of return periods and these are expressed
in either years or as a probability, i.e. the probability that the event will occur in any given year, or
Annual Exceedance Probatility (AEP). The design fleod event is 1aken as the 1 in 200 year (0.5%

AEP) event for sea or tidal flooding (including an appropriate allowance for climate change).

The 1 in 200 year exireme slill waler level al Hylhe is 5.87m AODN. This level takes inlo account
100 years of climate change and sea level rise. When this level is compared 1o the elevalion of the

proposed sile, it can be seen thal the entire development platform is raised above this level.

Neveriheless, the direct applicalion of the open exireme sea level al the subject sile is nol
technically appropriate, because this doses not take into account the effects of waves overtopping

the defences under an exireme evenl.

In simple 1erms, wave overtopping occurs when the surface elevation cof the sea is raised above
the cresl of the seawall or promenade, by lhe verlical oscillations caused by wave aclion. In reality,
however, the inleraclion between brocken and unbroken random waves wilh lhe seawall and

underlying beach can resull in an exiremely viclen! and unprediciable environment.

There are many variables in Ihe calculalion of wave overlopping and apart frem the cresl elevation
of the seawall/beach itself; the most influential are water level and wave height. These exireme
values are 10 a certain degree dependent upon the same weather system to generale them. Thus

the combined, or jeint, probakility of occurrence is often applied in overlopping analysis.

Wave overtopping analysis has been carried out using wave and water levels data from the report
- Jeint Relurn Probatility for Beach Management, (T Mascn, 2014) al the Mel Office Hindcast Point
MO488. The joint probability data relates 1o an ofishore location and thus needs transiorming
inshore 1o the toe of the beach (-4.0m AODN). This has been carried out using the Goda wave

transformation tormula for a range of wave height and water level combinations.

At the time of analysis, the Europsan Overlopping Manual (EurOtop) online calculation tool was
unavailable whilst being upgraded from EurOtcp 2007 tc EurOlop 2016. Consequently, two
methods of calculating wave overtopping have been used, JW. Van der Meer (1988) and R
Wallingford R&D Technical Report W178 (1999). Both analyses assume a diminished beach crest
width of &m (rather than the recommended 10m), which adopts the precautionary approcach
premoted by the NPPF and thereby reflects the typical beach conditicns before the bi-annual beach

recycling werks have been completed.
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Overtopping analyses was undertaken for all 12 wave and waler level combinalions and the lower
walter level/high wave condition results in the greatest rale of wave overlopping. The resulls of both

methodolegies were similar (less than 100 I/s/m).

The EurOlop Manual (2nd edition, October 2018) suggests thal no damage will occur to a
seawall/promenade when overtopping rates are <200 I/'s/m and therefore the risk is limited 1c water
reaching the propcsed properties located to the rear of the promenade. The wave overtiopping
resulls suggest 1hal the primary seawall and beach will interrupt the incoming waves during a sterm,
forcing them to break before they reach the secondary seawall and censequently, reducing their
velocity. Nevertheless, water still has the potential 10 reach the existing promenade as spray, or
allernalively as runup. Measures are therefore prepesed lo be incorporaled wilhin the scheme

design 1o ensure surtace waler is returned towards the beach betore it reaches the development.

The exisling secendary wave relurn wall is designed 1o intercept the runup and prevent the majorily
of the waler from passing onlc the A258, with 1he existing highway drainage currently direcling
surface water back onio the beach. The scheme proposals include an extended promenade, which
replaces the exisling double carriageway, and as a precaulionary measure relccales the secondary
seawall to the rear of this new 11m promenade. In addition, the propesals include increasing the
height of the new secondary wave retumn wall to 1m and reprofiling the new promenade 1o include
a cressiall, which would direct all surtace waler back towards Ihe beach. Consequenily, in the event
thal waler dees pass over the primary defence, the secondary defence would prevenl waler from
flooding the study site. These mitigaticn measures, along with others such as floor raising, are

discussed further in Section & of this report.

Residual Risk of Flooding

Despite the presence of the defences, there is always the risk that ihis infrastructure could fail, for
example through structural failure (a breach), or a less predictakble mechanism such as ship impact,
or an acl cf terrorism. This is termed lhe residual risk evenl. Although unlikely 1o cccur, il is slill
necessary to establish the impact of such a scenario, assuming the existing defences have failed.
Consequently, it is necessary to identifying the maximum extent, depth and velocity of flood water

at the site following a breach.

In 2015, the whele Romney, Walland and Denge Marsh area was numerically modelled using
TUFLOW hydredynamic numerical modelling soflware as parl of the revised SFRA commissicned
by SDC. Within the SFRA, 7 breach were considered in order to asceriain the risks assccialed with

coastal floeding which included an allowance for the defence infrastruciure currently in place.

Interrogation of the outputs from the SFRA indicate that the development sile is located outside of

the predicted extent of flooding from all 7 modelled breach scenarics.

When considering a more localised breach in the defences fronting the development site, the impact
on the development will be minimal as land levels will be raised above the extreme slill water level,

even when considering the impact of climale change over the lifetime of the development. It is
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theretore concluded thal the residual risk of flocding tc the development as a result of a failure of

the coastal defences is low.
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Flood Mitigation Measures

The key objectives of flood risk mitigation are:

. 1o reduce the risk of the development being flooded.

) o ensure conlinued operation and safely during flood evenls

¢ loensure thal Ihe floed risk downslream cof 1he sile is nol increased by increased runoft

. 1o ensure that the development does not have an adverse impact on flocd risk elsewhere

Up to this point in the reporl the risk of flooding 1o the site has been appraised and the
consequences of flooding to the site from each scurce has been considered. The following section

of this reporl examines ways in which flood risk can be mitigaled.

Mitigation Measure Appropriate Comment

Careful location of development within site v

boundaries (i.e. Seguential Approach) BRlcEISSERions.2

Raising floor levels v Refer to Section 6.3
Land raising v Refer to Section 6.3
Compensatory floodplain storage X Mot required (Refer to Section 6.4}
Flood resistance & resilience v Refer to Section 6.5

Alterations/ improvements to channels and

hydraulic structures X WEEqHRe

Flood defences v Refer to Section 6.1
Flood warning v Refer to Section 6.6
Management of development runoff v Refer to Section &

Table 6.1 — Appropriateness of mitigation measures.
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Flood Defences

The results of the wave overopping analysis underaken in Secticn 5.1 has identified that the
primary seawall and beach will provide a 1 in 200 year slandard of proteclion from coaslal flceding
and the existing promenade (8.75-6.85m AODN) is located above extreme still waler level under
the design event, including an allowance for 100 years of sea level rise (5.87m ACODN).
Notwilhstanding this, there is still the oppertunity for some waler 1o reach the promenade if waves
were to reach the primary seawall and it is therefore proposed to construct a secondary seawall to
provide a ‘localised defence’. This secondary wall will allow the return flow of waler across the
promenade and back onlo the beach during an exireme evenl. The defence is proposed to
comprise a 1m high wall, set back 11m from the existing primary seawall, and it will replace the

existing (lower) wave return wall which serves the same function.

It is generally accepted that wave cvertopping rates reduce by approximately one order of
magnitude 10 metres inland of the defences, and when applying the W178 method 1o calculate the
wave overlopping al the cresl of the secondary seawall, the resulling wave overicpping discharge
rate in the area of the propesed development would be reduced to just 0.2 I/s/m. The following
seclions of this report outline additional mitigation measures which are designed to further reduce

the risk associated with this small volume of floodwater.

Application of the Sequential Approach at a Local Scale

The sequential approach 1o flocd risk management can be adopted on a sile based scale and is
often be the most effective form of miligation. For example, on a large scheme this would mean
locating the more vulnerakle dwellings on the higher parls of the site and placing parking,

recreaticnal land or commercial buildings in the lower lying and higher risk areas.

Il has been idenlitied thal the primary risk of floeding to the development sile is frem wave
overtopping and as such, a Sequential Approach has been adopied tc ensure that the proposed
buildings are set back from the seawall by a minimum of 12m. By increasing the promenade width
and censirucling a secondary wave return wall, it will significanily reduce the velume of waler

reaching the pars of the site on which the buildings are 1o be located.

Raising Floor Levels & Land Raising

Internal flooding can result in damage 1o the properly and its contenls. Flooded properties are citen
un-usakle for long periods after they are ilocded while the property dries and repairs are carried
out. By setting the ilocr levels above the estimated floodwater levels, the risk of internal flooding is
reduced and the impacts upon the cccupants are minimised. Where this is not feasible, justitication
must be provided and floor levels set as high as possible. In addilion, flood-preofing measures

should be considered, up to the design flocd level.

It has been demonstrated that existing land levels across the sile are typically raised above the
exireme sea level for the 1 in 200 year return pericd event, including an allowance for 100 years of
sea level rise. The primary risk of floeding lo 1he propesed develepment is therefore limiled lo waves

overlopping the primary defences and consequently, by raising the land and the finished fleer levels
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across the developed parls of the site, the risk of internal flooding from this source will be further

reduced.

Correspondence with the EA has confirmed that that required tinished ground flcor level of the
proposed dwellings should be set al a minimum of 800mm above the existing premenade level (i.e.
6.85 AODN + 800mm = 7.45m AODN), refer to Appendix A.2. In this instance, it is recognised 1hat
the developed parls of 1he site will be raised as parl of the land remediation works and to facililate
the surface water drainage system. Consequently, the finished floor levels are shown 1o be located

above the minimum level required by the EA (i.e. set above 7.45mAODN).

Compensatory Floodplain Storage
The construction of a new building within the floodplain has the potential 1o displace water and to
increase the risk elsewhere by raising flood levels. A compensatory flocd siorage scheme can ke

used 1o miligate this impact, ensuring the volume of waler displaced is minimised.

However, where development is proposed in areas at risk of fidal flooding (as is the case in this
instance), il is generally accepled by the EA thal raising the ground levels, or building within the

floodplain is unlikely to impact on maximum tidal levels.

Flood Resistance and Resilience

During a fleed evenl, floodwaler can find its way inte properlies through a variely of routes including:
+ Ingress arcund closed docrways.
+ Ingress through airbricks and up thrcugh the ground floor.

+ Backflow through overloaded sewers discharging inside the properly through ground floor

toilets and sinks.
¢ Seepage through the exiernal walls.
¢  Seepage through the grecund and up through the ground flcor.
+ Ingress arocund cable services through external walls.

Since {flood management measures cnly manage lhe risk of flooding rather than eliminate il
completely, flood resilience and resistance measures may need {o be incorperated into the design

of the buildings. The two possible alternatives are:

Flood Resistance cor ‘dry proofing’, where flood water is prevented from entering the building. For
example using flood barriers across doorways and airbricks, or raising floor levels. These measures
are considered appropriale for ‘more vulnerable’ development where recovery from inlernal flceding

is not considered to be practical.
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Flood Resilience or ‘wet proofing’, accepts that flood water will enter the building and allows for this
situation through careful internal design for example raising electrical scckets and fitting liled floors.
The finishes and services are such that the building can quickly be returned tc use after the flood.
Such measures are generally cnly considered appropriate for scme ‘less vulnerakble’ uses (e.g. the
leisure centre) and where the use of an exisling building is to be changed and il can be

demonsirated that no other measure is praclicable.

Il has been demensirated thal the primary risk of flooding to the develcpment sile is from wave
overtopping. The consiruction of a secondary flood wall will significantly reduce the impact of such
an evenl, however, minor wave overopping could still occur and as such, by incorporating flocd
resilience into the design of the building it will be possible 1o increase s resilience to flooding and

thereby reduce the impact of such an event.

Flocd procting measures which can be implemenied 1o reduce the damage 1o buildings and
property are becoming mere commoen in areas that are subject 1o flocding. Typical examples of
flood resilience measures which may be appropriate for the development site include (but are not

limiled 10) 1he following:

¢ Raising floor slab level further

» Bringing the electrical supply in at first flcor

¢  Placing kboilers and meter cupboards on the first flcor

+ Water-resistant plasteriles on the walls cf the ground floor
+ Solid slone or conerele flecrs with no veids underneath

» Covers for doors and airbricks

¢ Non-return valves on new plumbing works

+ Avoidance of studwork partitions on the ground floor

» High quality glazing and deor/window fittings on1he ground flocr to ensure that the building

will not be impacied by wind blow spray and debris.

Details of flood resilience and flood resistance construction techniques can be tfound in the
document ‘iImpreving the Flood Perfermance of New Buildings, Fleed Resilient Construction’, which

can be downloaded from the Communities and Local Government website.

Flood Warning

The Environment Agency cperale a floed ferecasling and warning service in areas al risk of floeding
from rivers or the sea, which relies on direcl measuremenis of raintall, river levels, lide levels, in-
house predictive models, rainfall radar data and information from the Met Office. This service

operates 24 hours a day, 365 days a year.
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With the scphisticaled lechniques now employed by the Environment Agency lo predict the onsel
of flood evenls Ihe opportunity now exisls for all residents within Ihe floed risk area lo receive early

tlood warnings.

The nature of the flcod mechanism in this location is from a tidal source (wave overlopping). Such
an even! is dependent on meteorological conditions that can be monitored reliably and therefore it
is likely thal & minimum of 12 hours warning could be given. This forewarning should be sufficient
to allow the users of the sile tc prepare the buildings for a flood event and to evacuale the site

themselves in the event of a flcod greater than the design event.

I is theretore recommended that he occupanis of the sile sign up to the Envircnmenl Agency’s

Flood Warning Service either by calling 0345 988 1188, or by visiting;

hitps/Avww. gov. uk/sian-up-for-flocd-warnings
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Offsite Impacts and Other Considerations

Public Safety and Access

The NPPF states that sale access and escape should be available to/from new developments
located within areas at risk of flooding. The Practice Guide goes on to slale thal access roules
should enable cccupanis 1o safely access and exit their dwellings during design flocd conditions
and that vehicular access should be available 1o allow the emergency services 1o safely reach the

development.

Inspection of the hazard rating culputs from the breach and overdopping modelling underaken as
part of the SFRA identifies thal access along the promenade to the south wesl is shown to ke
classitied as having a Tow’ to ‘significant’” hazard raling. Therefore, under design flocd conditions,
waves overlopping the sea wall are likely 10 prevent both pedestrian and vehicular access ioArom
the sile from this direclion. Neveriheless, as land levels begin to rise in a nerlh easlterly direction,

sale access/egress lo/from the site to an area oulside the predicled flood extents will be possible.

The risk of flooding 1o the proposed buildings and access road through the sile ilself will be limited
by 1he conslruction of a secondary wave relurn wall and the propesed land raising. It can therefore
be seen thal sale access/egress toArom the preposed buildings can be achieved 1o the nerth of the

site. Access to the wider surrounding area will also be available from the north east of the site.

Proximity to Watercourse and Flood Defence Structures

Under the Walter Rescurces Acl 1881 and Land Drainage Byelaws, any proposals for development
in clese proximity to a ‘main river’ would need 1o take into account the Environment Agency's
requirement for an 8m buffer zone between the river bank and any permanent conslruclion such
as buildings or car parking etc. This buffer zone increases 1o 16m for tidal waterbodies and sea

defence infrastructure.

The development site is located mere than 8m from the Royal Military Canal (Main River). The
scheme drawings identity that develcpment is proposed to be located 12m from the existing sea
wall, however correspondence wilh the EA has confirmed that 1his is acceptakle. It is therefore
considered that the proposed development will not compromise any of the Environment Agency's

maintenance or access requiremenis.

Impact on Coastal Morphology and Impedance of Flood Flows

Interms of the way in which the development would inleract and modity flocd flows, its locaticn and
size with respect to the flood risk area and the flow path should be considered. It has been
demonsirated that the risk of floeding te the prepesed develcpment frem the Royal Military Canal
(main river) is low and as such it is considered thal the development will not affect fluvial
morphclogy. The development is also raised above the 1 in 200 year extreme sea level, it is

considered 1hat the proposals will net impede or change flood flow regimes.
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Whilsl the development sile is lccaled immedialely behind the seawall and is within 30m cf the
mean high-waler ling, Ihe preposals will not have any influence over sediment transport or coastal
processes and will therefore not directly affect coastal morpholegy. In addition, this frontage is not
shown by the Shoreline Management Plan to have either a ‘No Active Intervention’ or ‘Managed

Realignmenl’ policy and therefore, Ihe seawall will remain in its current peosition and alignment.
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Surface Water Management Strategy

Background and Policy
The general requirement 1or all new development with respect to managing surface water runoff is
managed suslainakly and the drainage solulion for the develocpmenl does not increase the risk of

tflooding at the site or within the surrounding area.

Changes relaling 1o The Flood and Water Management Act 2010 National Standards (Schedule 3
— paragraph 5) for design, consiruction, maintenance, and operalion cf Suslainable Drainage
Systems (SuDS), came into effect ifrom 6 April 2015. These changes provide additional detail and
requiremenls nel initially covered by the NPPF, and are (non-slatutery) Technical Standards for

SuDS.

These Naticnal Technical Slandards specity crileria lo ensure drainage syslems incorporaled within
developments of 10 dwellings or more; or equivalent non-residential, or mixed development (as sel
out in Adicle 2(1) of the Town and Country Planning (Develocpment Management Procedure)
(England) Order 2010) is suslainable.

In this instance, the proposed development is for more than ten units, on land totalling greater than
one heclare. Consequently, the proposals will be classified as ‘majer development’ and the National
Technical SuDS Slandards will apply. Reference lo the Standards has therefere been made
throughout the following sections of this report to ensure the principles of sustainable drainage are

considered.

Surface Water Management Overview
The main characteristics of the site that have the potential to influence surace water drainage are

summarised in Takle 8.1 telow.

29



Princes Parade, Hythe
Flood Risk Assessment

Site Characteristic

Total area of site

Impermeable area (existing)

Impermeable area (proposed — outline application)

Current site condition

Greenfield runoff rates (based on the ICP SuDS
methodology)

Infiltration coefficient

Current surface water discharge method

Is there a watercourse within close proximity to
site?

NS UL T NG

Value

10.07 ha

~0ha

Residential roof area = 0.77 ha
Sports Centre roof area = 0.24 ha
Adoptable highway = 0.94 ha
Other hardstanding = 2.00 ha
Total = 3.95 ha

Undeveloped brownfield site {landfill)

QBar=1.9 l/s’ha
Q30 =423 l/s/ha
Q100 =6.0l/s/ha

0.0001-0.1 m/hr (assumed based on underlying
geology and typical soil conditions)

No formal drainage - surface water runoff currently
discharges directly to the beach and Roval Military
Canal.

Yes

Table 8.1 — Site characteristics affecting rainfali runoff.

L L]

D

Synthetic rainfall dala has been derived using the variables cklained from the Flood Siudies Repoerl

(FSR) and the routines within the Micro Drainage Source Control software. The peak surface waler

flows generated on site for the exisling and posl-develcpment conditions have been calculated by

using the Maoditied Rational Method.

Runoff rates have been calculaled for a range of annual return probabilities, including the 100 year

return period event with a 20% increase in rainfall inlensity 1o account for fulure climatic changes.

These values are summarised in Table 8.2 for a range of return pericds.
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Peak runoff (I/s)
Return period (years)

Existing site Developed site
1 Unceveloped 700
30 Undeveloped 1700
100 Undeveloped 2300
100 + 20% Undeveloped 2700

Table 8.2 — Summary of peak runoff.

The lotal volume of waler discharged from the site tor the 100 year & hour event is alsc summarised

in Table 8.3 below, for both the existing and proposed site conditions.

Site condition Total volume discharged

Existing site (present day) Undeveloped

Proposed development including a 20% increase In rainfall
intensity to accourt for climate change (prior to any 3200 m?
mitigation)

Table 8.3 — Tolal volurne discharged from the 100 yr+20%cc 6 hour event.

Reference 1o the takbles above show the proposed development will increase the percentage of
impermeable area within the boundaries of the site and if unmanaged, this would increase the rate
and volume of surface water runoff which is discharged from the site. If discharged informally to a
watercourse, or to the puklic sewer system, this additional water could potentially result in an
increased risk of fleeding. Censequently, it will be necessary to provide miligalion measures to
ensure thal the runoff discharged from the sile is managed in a sustainable manner and does nct

increase the risk of flooding at the site, or to the surrcunding area.

Opportunities to Discharge Surface Water Runoff

The various opportunities for managing the surface walter runoft discharged from the development

site are listed, below, in order of preference:

Discharge to a Surface Water Body — The National Technical SuDS Standards states that, if a
syslem can directly discharge 1o a surface waler bedy which can accommodale an uncentrolled
discharge withoul any impact en floed risk from 1hal scurce (e.g. 1he sea or large esluary), then it
will not be necessary to provide the required storage and atienuation for storm waler discharged
from the sile (delailed within S2 and S3). Given the preximily of Ihe sile 1o the adjacent coastline,

there is potential for a direct outfall from the development to the sea.
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Infiltration — Geotechnical investigaticns, underaken by cothers, identity made ground deposils
present bensath pars of ihe site. As a result, it is unlikely infiltration SuDS will be suitable for use
at 1his site. The cpperlunily for discharging via infiltration is subsequently discounted frem furlher

analysis.

Discharge to Watercourses — Given the proximity of the site to the Royal Military Canal, there is
some opportunity 1o discharge surface waler runcif into this watercourse. To ensure the risk of
flooding is not increased, it would be necessary 10 store siorm waler onsite and altenuate the
discharge inlo the Royal Mililary Canal to greenfield discharge rales as delailed wilh $2 and S3 cf
the National Technical Standards for SuDS. Nenetheless, a more preferable solution for draining
the site is available and consultation with the EA has confirmed that discharging any additional
surface waler runctf 1o the Royal Military Canal will not be censidered acceplable. Consequenlly,

this option has been discounted at this stage.

Discharge to Public Sewer System - It is considered unlikely that there will be sufficient capacity
within the public sewer systemto accommedate surface water runoff discharged from the proposed
development. Nolwilhstanding this, a new surface water sewer could be requisilioned from the
sewerage undertaker as a last resorl. It is acknowledged that the costs for implementing this new
sewer would most likely be charged to the developer. Notwithstanding this, as a more preferable
sclution fer draining the sile is available il is considered unlikely thal Southermn Waler will permil any
surface waler runoff to be discharged 1o the public sewer system until the other options have been

exhausied.

Based on the opportunities outlined above, the mest sustainable solution for managing surface
water runoft discharged from the proposed development is via a direct connection 1o the sea. Kent
County Council (KCC - acting in lheir rcle as the Lead Lecal Floed Authorily), Shepway District
Council's Engineering Depariment and the EA have all been consulled over lhe possibility of
draining the proposed development via a new direct connection to the sea. An agreement has been
made in principle that 1his solution will present the moslt sustainable solution and will minimise the

risk of flooding to both the sile and the surrcunding area.

Proposed Surface Water Management Strategy (SWMS)

To simplify the maintenance of the proposed drainage system twe outfalls inlo the sea will be
consiructed. One of 1hese oulfalls will drain all of the surface waler runoff from the proposed
residential development and associaled hardstanding. The second cutfall will discharge all surtace

water runoft from the leisure centre and associated car park.

The invert level of both proposed outfall structures is propesed to be located above the extreme
sea level for a 1:30 year return period, to minimise the risk of the system becoming tide-locked,
which is aligned with the recently construcled tidal oulfalls at Sandgate, which were inslalled as

part of the Hythe to Folkestone Harbour Coast Protection Scheme.
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To reduce the risk of pollutanis being entrained to the sea, additional pollution control measures
such as sedimenl traps, oil inlerception devices and SuDS will be incorporaled within the detailed

drainage design for the development.

The proposed drainage slralegy is sel oul below and describes each of the different elements of
the proposed scheme and demonstrates how the overall objectives can be achieved. This does not
represent a detailed surface waler drainage design and is simply an assessment to demonstrate

thal the objectives and requirements of the NPPF can be met at the planning stage.

Sports Centre and Car Park

Surtace water runoft from the roof of the leisure centre will be drained via a piped drainage network
to a new outfall structure located on the beach. The surface of the car parking and hardstanding
areas servicing the leisure centre will be made permeable, to filter rain landing on these areas. The
assccialed sub-base will provide a filtering layer 1o remove any pellutants and improve the qguality
of water discharged from the sile into the sea. The base of this paving system will tanked fo prevent
walter from infillrating into the made ground and instead will be connected 1o the piped drainage
network that will discharge to the new oulfall structure. Figure 8.1 is an indicative drainage layout

plan showing the proposed drainage system for the leisure cenire and asscciated car park.

] Roofarea

[ ] Hardstanding (to be made parmeable) —_

«aan  Indicative drainage connections

Qutfall to the sea

Figure 8.1 — Indicalive drainage layoutl for the leisure cenire and car park.

Residential and Other Development (excluding the leisure centre)

Surface waler runoff from the roots of the remaining propesed buildings will be drained directly into
a piped drainage network. These drains will connecl wilh a new outfall struclure located on the
adjacent beach. Permeable paving will be incorporated across the hardstanding and car parking
areas to provide a level of freatment 1o the surace water runoif filtering through the sub-base. The
sub-base will be 1anked to prevent any infiltration into the made ground, before it is drained intc the
piped drainage network which will be connected to a new sea oulfall struclure. Figure 8.2 is an
indicative drainage layout plan showing the propcsed drainage system for the pars of the

development which exclude the leisure centre.

33



Princes Parade, Hythe

Flood Risk Assessment EONEULTING L[] = BB

[ ] Roofarea
] Hardstanding (to be made permeable)

«uan  INdicative drainage connections
Qutfall to the sea

Figure 8.2 — Indicative drainage fayout for the residential development.

Adoptable Highway

It is envisaged that the proposed highway drainage will be construcied to an adoptakle standard.
The highway drainage syslem will subsequenlly discharge al an unatlenualed rale tc the piped
drainage network which will be usedto drainthe rest of the development. Consequently, runcif from
the highway will ultimately be discharged intc the sea at an unaltenuated rate.

Toreduce the risk of pollutants reaching the sea, the highway drainage system will contain a series
of sediment traps and oil interceptors where required.

8.5 Indicative Drainage Layout Plan

Figure 8.3 below is an indicative drainage laycut plan delineating how the entire propesed drainage
system can be incorporated into the scheme proposals.

[[] Roofarea

[ ] Hardstanding (to be made permeable)
«mae INdicative drainage connections

|
| Qutfall from leisure centre 3

Quttall from residential/temaining \
development

Figure 8.3 — Indicalive drainage fayout plan showing the possible localion of both new oulfall
structures.
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Management and Maintenance

For any surface water drainage system o cperate as originally designed, it is necessary 10 ensure

thal it is adequalely mainlained througheut its litetime.

The key requirements of any management regime are routine inspection and maintenance, when
the developmenl is taken forward 1o the detailed design stage an ‘owner's manual’ will need to be

prepared. This should include:
¢ A description of the drainage schems,

¢ A lccation plan showing all of the SuDS features and equipment such as flow control

devices etc.

¢ Maintenance requirements for each elemenl, including any manufaclurer specific

requiremenis
¢ Anexplanalion of the consequences of not carrying cul 1he specitied maintenance
¢ Details of who will be responsible for the cngeing maintenance cof the drainage system.

For the SuDS and drainage features recommended by this assessment, the most obvious
maintenance lasks will be the cleaning of the permeable paving and regular de-silting of sediment

traps and the piped drainage network.

In addition, for developmenis such as this that rely 1o scme extent on the ongoeing inspection and
maintenance cf the drainage syslem, it will be necessary lo ensure 1hal measures are in place 1o
maintain the system for the litetime of the developmeni. In this case il is considered likely thal the
ongoing maintenance for different elements of the scheme will be adopled by different paries as
outlined in Table 8.4.

Element of Drainage System Responsibility for Maintenance

Adoptable highways Highway Authority (KCC)

Leisure centre and associated
car parking )
. . . Logal Authority (SDC)
{(including permeable paving and

new outfall structure)

Residential/remaining ) )
. ) A management company will be created and tasked with the
development {including . . . .
. inspection and maintenance of the permeable paving and rest of the
permeable paving and new . :
piped drainage system
outfall structure)

Table 8.4 — Maintenance responsibilities.
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Residual Risk

When considering residual risk, it is necessary tc consider the impact of a flcod event ihat exceeds

the design event, or the implicaticns it the prepesed drainage system was to become blocked.

Inspection of the topographic survey and the propesed landscaping plan identifies that the land
levels across the sile generally fall lowards the coaslline. Theretore, if the drainage system was lo
block, or become overwhelmed following an extreme rainfall event, water would exit the system
and weuld flow overland. Figure 8.4 shows the most likely path water would take as it flows acress

the site.

Direction of overland flow
[ roof arcas
/1 Hardstanding
] Royal Miltary Canal

Figure 8.4 - Anticipated flow routes during an exceedance or biockage event.

From Figure 8.4, il is evident thal mos! waler weuld be discharged safely lowards 1he coastline and
would not pose any risk o the development or surrounding buildings. Furthermore, by incorporating
permeable paving and providing storage within the piped drainage network beneath the sile, the
drainage proposals will previde additional slorage for storm waler when compared with 1he existing
site which currently discharges 1o the Royal Military Canal. This additional stcrage will help 1o
reduce the volume of waler discharged from the sile, even if the proposed drainage syslem were
to fail under an exireme rainfall event and will provide a significant belterment when compared to

the existing situation.
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Conclusions

The key aims and objectives for a development that is to be sustainable in terms of flood risk are

summarised in the following bullet points:

+ the development should not be at a significant risk of flooding, and shculd not be

susceplible to damage due to flooding.

e the development should not be exposed to flocd risk such that the health, safety and

welfare of the users of the developmenl, or the population elsewhere, is threatened

¢ normal operation of the development should not be suscepltible 1o disruption as a result of
flcoding and safe access 1o and from the development should be possible during flood

events
¢ the development should not increase flood risk elsewhere

¢ the development should not prevent safe maintenance of walerccurses or maintenance

and operalicn of flood defences by the Environment Agency

¢ the development should not be associaled with an onerous or difficult cperation and
maintenance regime lc manage flood risk; the responsibility for any operation and

maintenance required should be clearly defined
¢ the development should not lead to degradation of the envircnment

¢ the development should meel all of the above crileria for ils entire lifetime, including

consideration of the polential effects of climate change

In delermining whelher Ihe proposals tor developmenl al Princes Parade, Hythe are suslainable in
terms of flced risk and are compliant with the NPPF and its Planning Practice Guidance, all of the

above have been taken into consideraticn as part of this FRA.

Section 2.3 of this report depicts the risk of floeding frem the Environment Agency’s coarse flocd
zone maps, which is used as the starting point 1o estatlish whether further analysis is required.
With retference to bolh the SDC SFRA (2015) and the findings of this report, it is evident thal the
risk ot flooding is signiticantly lower Ihan is depicled by this coarse fleoed zone mapping and
consequently, if the Sequential Test is applied, it is assumed that the development will meet the
requirements. Withoul having a comprehensive knowledge of the land thal is availakle for
development in the district it is nol possible for this FRA 1o comment in detail on the Test,
neveriheless, the evidence provided within this report can be used to suppert the application of the

Sequential Test if required.
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In addition 1o the Sequential Tesl il is alsc necessary to consider the lype and nalure of the
development and whelher the Exception Tesl is applicakble. From Takle 2.3 it can be seen that the
proposed development is situated within Flood Zone 3a and is a development type thal is classified
as being beth ‘less vulnerable’ and ‘more vulnerable’. Consequently, it has been necessary tc apply
the Exceplion Tesl to delermine whelher suitable and appropriale mitigation can be incorporated

into the design of the scheme to ensure that it is sustainakle in terms of flood risk.

The risk cf flcoding has therefore been considered acress a wide range of sources and il is cnly
the risk of floeding from wave overtopping that has been shown to have any bearing on the
development. However, when this risk is examined in detall, it has been demonstrated that with
appropriate mitigation, 1he cccupants of the proposed development will be safe and remain so

throughout 1he litetime of the development.
The mitigation measures 1o ke incerperated into this development include 1he following:

- Anincreased promenade (increased width frcm 6m 1o 12m), with a crosstall towards the beach.

- The conslruction of a secondary wave relurn wall, located 11m landward cf the existing sea
wall and 1m in height. This wall is not conligucus, bul is designed to deflect waler from the
mere vulnerable elements of the development.

- All development will be localed a tolal of 12m (minimum) landward of the existing sea wall.

- Land levels across the site will be raised and will sloped towards 1he coasl.

- Finished floor levels should also be raised a minimum of 800mm above the prcmenade level
and sel 1o a minimum of 8.45m AODN.

- Flocd resistant and resilient construction techniques should be used where possible as a
precauticnary measure.

- 2 lidal outfalls will ke construcled te reduce the volume of waler entering the Royal Military

Canal.

This FRA alsc demonstrates thal the development will net increase the risk of floeding at 1he site
and furlhermore, by restricling the volume of surface waler discharged inlo the Royal Military Canal,
the proposed development will help 1o reduce the risk of flooding elsewhere. The surface water
drainage strategy that has been identified at this early stage achieves the requirements of the
National Technical Slandards for SuDS by discharging the entire site direclly into the sea via lwo

proposed outfall struciures.

In consideration of the above, it has been shown that the development will be safe, will meel the

requirements of the NPPF and is therelcre appropriate for its location within a flood risk area.
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Recommendations

The findings of this report conclude that the development will not increase the risk of flocding at the
sile, or elsewhere. However, in order to achieve this a number of recommendations are listed below.

These comprise the following.

¢ The finished floor level for all proposed buildings shall be sel at least 800mm above the

level of the promenade — a minimum cf 6.45m AODN.

+ Flood resilience measures (discussed in Section 8.5 of this report) are 1o be incorporated
into the design of the building where possible. These measures should include high qualily
glazing and door/window fillings, 1o ensure that the building will not be impacled by wind

blow spray and debris.

¢ The owner and occupants of the propesed dwelling should sign up to the Environment
Agency’s flecodline warnings. The floed warnings provide residents wilh the cpperlunily to

evacuale in the unlikely event than an exceedance event should occur.

e The surface water management strategy for the develcpment will need 1o be developed
to a detailed design stage and this will need to take into account the requirements set cut

in Section 8.1 and 8.2.

With the above mitigation measures incorporated into the design of the development the proposals
will meet the requirements of the NPPF and ils Planning Practice Guidance and will theretore ke

acceplable and sustainable in1erms of flood risk.

39



11

Princes Parade, Hythe
Flood Risk Assessment

Appendices

Appendix A.1 - Drawings
Appendix A.2 - Environment Agency Correspondence

Appendix A.3 - Surface Water Management Calculations

NS UL T NG

e T - )

Appendices



herrington

Flood Risk Assessment EONEULTING L[] = BB

Appendix A.1 — Drawings

Appendices



Cliff Ry

Seabrook Rd

Hospital Hil

guwoH

- - o 5 o et
- | ~ j
- - - -
— -— —
- - "I‘- I I -
- - -
Application Site Boundary
Other Land in Ownership of
Application
i i Boundary of Detailed and
Qutline areas
N
{l.‘l 5|ﬂ 1[|]{] E(I)I'Jm @

Princes Parade

Site Location Plan

drawing no. LP 001a

scale 1: 2,000 @ A2

Tibbalds

date 19-06-2017




Propesed new cance club

Hospital Hilt

gl

~ Horn St

Reinstate high level planting

Improve existing path and ap-

Re-provide public on street

parking

Public routes across the space

=~ o
5 2
IS D
_.mne i)
e &
8 :
__C 2
e B | L e et TlJ.l O
f =
@
\ =
| @
| O
\ ]
| O
| D
1 (i
@
L
i
o O
= e
s
8 2
== y o5
| lm O
\ o e
— o £
M 4=
o
=
S8
= @
ta
< -
=
g =
< E
©
O
=
@
=
&
135
(48] 1
@ M G U ———
omem—ee . e MSVEw o pESREMINAEL x-
=
= -
©
d 1
o
|K. o
(@]
(@]
=
[
[0
S T
o
M ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| -
o
®
i
e
o
O
@
e
o
@]
i)
=
O

Seabrook Rd

Public open

New wide 11m

Public car parking facilities

centre car parking

around existing pedestrian link
overlooked by development

with restaurant /cafe use

on ground floor

promenade for cyclists

and pedestrians

New large public open space
with a strategic children’s play

space.

o

200m

%
=,
©
O
—
=

IM 007
1: 2,000 @ A2
08-08-2017

drawing no.

scale
date

Parade

Masterplan

Ive

INCesS

lllustrat

Pr



Princes Parade, Hythe h @ {Alf " fﬂﬂ i}‘ﬂii;} Uﬂ\ﬁ

Flood Risk Assessment CONSULTINGE’“” L[] = BB

Appendix A.2 — Environment Agency Correspondence

Appendices



From: KSLPlanning [mailto:KSLPlanning @environment-agency.gov.uk]

Sent: 03 August 2017 14:54

CC‘ Crates, Andrew _ ; Martimer, Meriel
< Slmon Maiden- Brooks

<
Su!ject: !on!lrmatlon o! propose! mitigation for Princes Parade, Hythe

Dear Kirsty

Further to a pre-application meeting on the 2™ March 2017, it has now been agreed that the proposed
development will be required to include the following mitigation measures;

1) 8 metre buffer zones are required for the Royal Military Canal and the Seapoint Outfall for
maintenance access. Our Asset and Performance Team access the Seapoint Outfall from the car park
(west);

2) Construction of a secondary wave return wall situated 11m inland of the existing sea wall. Propased
buildings to be located an additional 1m inland of secondary wall to provide an overall distance of 12m
between the existing sea wall and proposed dwellings (a total of 12m from the sea wall);

3) Finished floor levels for the proposed dwellings to be set a minimum of 7.45m ODN; and

4) The Flood Risk Assessment to be submitted with the application needs to demonstrate that the building
will not be impacted by windblown spray and debris.

Kind Regards,
Jennifer Wilson
Planning Specialist

Sustainable Places — Kent and South London

kslplanning@environment-agency.qov.uk
External:

Creating a better place

for people and wildlife

A

1tial and may be legally privileged. If yaou
e notify the sender immediately, delete it

C copy 1t to anyone else.

We have checked this email and its attachments for viruses. But you should still check
a ent before opening it.
We may h

a to make this message and any reply to it public if asked to under the
Freedom of Information Act, Data Protection Act or for litigation. Email messages and
attachments sent to or from any Environment Agency address may also be accessed by

"
other than the sender or recipient, for bhusiness purposes.
here Lo report Chis email as spam.




I - n
~N Ao s \
{ 3 \ [ )
_ NnelrrnNaLon
Princes Parade, Hythe ol e %:: I
Flood Risk Assessment ENE WL T W™ W T ED

Appendix A.3 - Surface Water Management Calculations

Appendices



Herrington Consulting Ltd

Page 1

Unit & — Barham Business Park
Elham Valley Road

Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File 1494 SOURCE CONTROL.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m*})
15 min Summer %.225 1.225 2261.4 14.0 i
30 min Summer 9.122 1.122 2028.2 1048 oK
60 min Summer 8.85% 0.85% 1472.9 i oK
120 min Summer 8.677 0.677 B 0wl Sl oK
180 min Summer 8.5%3 0.5%93 737.0 25 O K
240 min Summer 8.527 0.527 Eada | i1 0 K
360 min Summer 8.452 0.452 441 .4 Tl O K
480 min Summer 8.405 0.405 352.7 1.2 K
600 min Summer 8.36% 0.369 25982 T C K
720 min Summer 8.343 0.343 258.9 0.9 K
960 min Summer 8.309% 0.309 207.4 Bi? 0 K
1440 min Summer 8.251 0.251 150.7 0.5 i
2160 min Summer B.206 0.206 109.6 0.4 0 K
2880 min Summer 8.184 0.184 Hil, 1 B oK
4320 min Summer 8.15¢ 0.15¢ 63.6 Oy 3 oK
5760 min Summer 8.142 0.142 50.8 B oK
7200 min Summer 8.133 0.133 4.3 1 0.z 0 K
83640 min Summer B8.126 0.126 5579 B O K
10080 min Summer 8.123 0.123 3310 0.z 0 K
15 min Wintes 9.391 1.391 2692.6 14.1 C K
30 min Winter 9.149% 1.14% 2106.8 11.4 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr} Volume Volume {mins)
(m*} (m?)
15 min Summer 118.9%57 0.0 881.1 10
30 min Summer 79.711 B FEED B 2
&0 min Summer 50.847 0.0 15064 52
120 min Summer 31.206 0.0 1849.1 62
180 min Summer Z23.054 Bl 2049.0 B2
240 min Summer 18.539 0.0 21830 122
360 min Summer 13.627 B s 180
480 min Summer 10.934 i) 205571 4 240
00 min Summer M B TR 306
720 min Summer g.000 0.0 Z2844.0 360
960 min Summer 6.400 0.0 3088.8 480
1440 min Summer 4.664 0.0 33le6.4 714
2160 min Summer Sactel B BELTE 1064
2880 min Summer 2.702 0.0 3842.5 1460
4320 min Summer k. 958 B LLTE L ZLEE
5760 min Summer Loelid Bl 4426.7 L
7200 min Summer 1.304 0.0 4636.8 SE72
8640 min Summer L Tab Bl 4816.0 4240
10080 min Summer 0y 856 i) fEowis i 5144
15 min Winter 118.9%57 0.0 1174.8 9
30 min Winter 79.711 i) 1574.4 1.7
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Herrington Consulting Ltd

Page 2

Unit & — Barham Business Park Princes Parade

Elham Valley Road
Barham CT4 &DQ

Discharge From The Site

Date 04/08/2016

Designed by SAH

File 1494 SCURCE CCNTROL.SRCX Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m?*}

&0 min Winter 8.819% 0.819% 1390.8

120 min Wihter B4539 02630 B58.1

180 min Winter 8.545 0.545 Bt L

240 min Winter 8.487 0.487 515.0

360 min Winter B8.423 0.423 3860.0

480 min Winter B8.373 0.373 3043

600 min Winter 8.341 0.341 255.8

720 min Winter 8.31% 0.31% 222.5

960 min Winter 8.282 0.28Z2 LEBE
1440 min Winter 8.229 0.229 130.2
2160 min Winter 8.19%0 0.190 = =
2880 min Winter 8.171 0.171 77.3
4320 min Winter 8.147 0.147 55.8
el min Winter 8.135 0155 44.4
7200 min Winter 8.127 0.127 Bl
8640 min Winter 8.121 0.1Z21 Sl

10080 min Winter 8.113 0.113 282
Storm Rain Flooded Discharge
Event (mm/hr} Volume Volume

(m*} (m?*})

&0 min Winter 50.847 i) 200%.0
120 min Winter 31.20¢6 0.0 2465.3
180 min Winter 23.054 0.0 2732.0
240 min Winter 18.53%9 0.0 2529.2
360 min Winter 13.627 0.0 A5
480 min Winter 10.934 B B
00 min Winter 9.210 0.0 3637 .06
720 min Winter g.000 0.0 33520
960 min Winter 5.400 Bl 4045.0

1440 min Winter 4.664 0.0 4421.9
2160 min Winter B LB B fizasiat
2880 min Winter e e i) BlE b
4320 min Winter 1. 958 B BERE.E
5760 min Winter 1.55% 0.0 5802.4
7200 min Winter 1.304 0.0 BL82.8

8640 min Winter 1.129 0.0 6421.9

10080 min Winter ¥ 9599 B EE5L b

[ o R s S O v Y T s Y o B e T o I+ T e VA UV T
M RN N W Wy 000D WD WD

OCOO0OO0000CO0O00000 0000
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Time-Peak
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Herrington Consulting Ltd

Page

Unit & — Barham Business Park
Elham Valley Road

Barham CT4 &DQ

Princes Parade
Discharge From The Site

Date 04/08/2016
File 1494 SOURCE CONTROL.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms

Return Period (years) 100 Cv (Summer)
Region England and Wales Cwv (Winter)

M5-60  (mm) 20.900 Shortest Storm (mins)

Ratio R 0.353 Longest Storm {(mins)

Summer Storms Yes Climate Change %

Time Area Diagram

Total Area

tha) 3.950

Area
(ha)

{mins)
To:

Time
From:

0 4 3.950

Yes
0750
1.000

L5
10080
+20
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Unit & — Barham Business Park
Elham Valley Road
Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File 1494 SOURCE CONTROL.SRCX

Designed by SAH
Checked by SMB

Micro Drainage Source Control 2017.1.2

Model Details

Storage 1s Cnline Cover Level (m) 10.000

Pipe Structure

Diameter (m) 2.000 Length (m) 10.000
Slope (l:X) 10.000 Invert Level (m) 8.000

Pipe Outflow Control

Diameter (m) 2.000 Entry Loss Coefficient 0.500
Slope (1l:X) 10.0 Coefficient of Contraction 0.600
Length (m) 1.000 Upstream Invert Level (m) 8.000
Manning's n 0.015
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Herrington Consulting Ltd

Page 1

Unit & Barham Business Park
Elham Valley Road

CT4 6DQ

Barham

Princes Parade

Discharge From The Site

Date 04/08/2016
File Residential Roof Area.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m*})
15 min Summer 8.453 0.453 442 .4 1.4 i
30 min Summer £.430 0.430 385, T Tos oK
60 min Summer 8.36Z2 0.362 287.¢6 Lodd oK
120 min Summer 8.294 0.294 189.4 0.6 oK
180 min Summer 8.244 0.244 143. 8 BB O K
240 min Summer 8.214 0.214 116.9 0.4 0 K
360 min Summer B8.180 0.180 Bl B O K
480 min Summer 8.162 0.162 w9, 1 0.2 K
600 min Summer &.150 0.150 BB 1 D C K
720 min Summer 8.142 0.142 50.8 0.2 K
960 min Summer 8.131 0.131 40.8 Bt 0 K
1440 min Summer 8.117 0.117 29.8 0.z i
2160 min Summer B8.096 0.09%6 21.8 Bl 0 K
2880 min Summer 8.084 0.084 17.4 Haik oK
4320 min Summer 8.073 0.073 T 0 EE oK
5760 min Summer 8.06% 0.06%9 5 . 5 oK
7200 min Summer B8.06% D.089 Llgd 0.z 0 K
8640 min Summer 8.060 0.0&0 Bl B O K
10080 min Summer 8.064 0.0684 Gy 5 0.z 0 K
15 min Winter 8.4%2 0.4%2 525.5 4 C K
30 min Winter 8.435 0.435 405.6 Lovin K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr} Volume Volume {mins)
(m*} (m?)
15 min Summer 118.9%57 0.0 171.7 &
30 min Summer 79.711 B ZEB P 2
&0 min Summer 50.847 0.0 293.6 52
120 min Summer 31.206 0.0 360.4 62
180 min Summer Z23.054 Bl s B2
240 min Summer 18.539 0.0 428.3 122
360 min Summer 13.627 B BT 184
480 min Summer 10.934 i) A5 242
00 min Summer M B BT 302
720 min Summer g.000 0.0 554.4 364
960 min Summer 6.400 0.0 591.4 486
1440 min Summer 4.664 0.0 cd6.5 722
2160 min Summer Sactel B THELE 1096
2880 min Summer 2.702 0.0 749.3 1468
4320 min Summer k. 958 B 314.2 2L7E
5760 min Summer Loelid Bl 5g4.4 4752
7200 min Summer 1.304 0.0 915:8 7144
8640 min Summer L Tab Bl S5 1500
10080 min Summer 0y 856 i) g8 lal 2144
15 min Winter 118.9%57 0.0 229.0 9
30 min Winter 79.711 i) 3069 1.7
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Herrington Consulting Ltd

Page 2

Unit & — Barham Business Park
Elham Valley Road
Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File Residential Roof Area.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m*})

&0 min Winter 8.350 0.350 265,58 0.9 i
120 min Winter 8.270 0.270 le7.6 0.6 oK
180 min Winter 8.224 0.224 6 0.4 oK
240 min Winter 8.1%¢ 0.18%¢ 1Hg.1 Oy 3 oK
360 min Winter B.167 D.187 T 1 B O K
480 min Winter 8.151 0.151 B h 0.z 0 K
600 min Winter 8.142 0.142 50.8 B O K
720 min Winter 8.135 0.135 44.4 0.2 K
960 min Winter 8.125 0.125 et D C K

1440 min Winter 8.105 0.105 25.4 0.1 K
2160 min Winter B8.087 0.087 18.6 Bl 0 K
2880 min Winter B8.0786 0.078 I, L 0.1 i
4320 min Winter B.087 D.087 Tk B Bl 0 K
5760 min Winter 8.071 0.071 3 5 oK
7200 min Winter 8.0&67 0.0&7 11.0 Oy 2 oK
8640 min Winter 8.070 0.070 121 5 oK
10080 min Winter B8.067 0.087 10.8 0.z 0 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr} Volume Volume {mins)
(m*} (m?)

&0 min Winter 50.847 i) 3515 Se
120 min Winter 31.20¢6 0.0 480.¢6 4
180 min Winter 23.054 0.0 532.6 94
240 min Winter 18.53%9 0.0 Bl 120
360 min Winter 13.627 0.0 629.6 188
480 min Winter 10.934 B BEE.E A
00 min Winter 9.210 0.0 J09.2 306
720 min Winter g.000 0.0 352 348
960 min Winter 5.400 Bl L 476

1440 min Winter 4.664 0.0 BgZz.0 i
2160 min Winter B LB B 240 .4 1088
2880 min Winter e e i) S50 1460
4320 min Winter 1. 958 B TORE.R 2132
5760 min Winter 1.55% 0.0 1151.7 2200
7200 min Winter 1.304 0.0 1208.0 7072
8640 min Winter 1.129 0.0 LZ25F .5 4408
10080 min Winter ¥ 9599 B EBLEE 672
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Herrington Consulting Ltd Page 3
Unit & — Barham Business Park Princes Parade

Elham Valley Road Discharge From The Site

Barham CT4 &DQ

Date 04/08/2016 Designed by SAH

File Residential Roof Area.SRCX |Checked by SMB

Micro Drainage Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cwv (Winter) 1.000

M5-60  (mm) 20.900 Shortest Storm (mins) LE

Ratio R 0.353 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +20

Time Area Diagram

Total Area (ha) 0.770

Time (mins) Area
From: To: (ha)

0 4 0.770
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Herrington Consulting Ltd Page
Unit & - Barham Business Park Princes Parade

Elham Valley Road Discharge From The Site

Barham CT4 &DQ

Date 04/08/2016 Designed by SAH

File Residential Roof Area.SRCX |Checked by SMB

Micro Drainage Source Control 2017.1.2

Model Details

Storage 1s Cnline Cover Level (m) 10.000

Pipe Structure

Diameter (m) 2.000 Length (m) 10.000
Slope (l:X) 10.000 Invert Level (m) 8.000

Pipe Outflow Control

Diameter (m) 2.000 Entry Loss Coefficient 0.500
Slope (1l:X) 10.0 Coefficient of Contraction 0.600

Length (m) 1.000 Upstream Invert Level (m) 8.000
Manning's n 0.015
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Herrington Consulting Ltd

Page 1

Unit & — Barham Business Park
Elham Valley Road

Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016

File Sports Center Roof Area...

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m*})
15 min Summer 8.237 0.237 137.5 0.4 i
30 min Summer 8.221 0.221 Tidiy 9 0.4 oK
60 min Summer 8.184 0.184 B9.6 B oK
120 min Summer 8.150 0.150 58.¢6 Oy 2 oK
180 min Summer 8.135 0.135 a9 B O K
240 min Summer 8.125 0.125 35: 8 0.z 0 K
360 min Summer 8.10% 0.109 2879 B O K
480 min Summer 8.0%5 0.085 2l.¢6 0.1 K
600 min Summer &.087 0.087 18.4 D C K
720 min Summer 8.080 0.080 15, 9 0.1 K
960 min Summer 8.072 0.072 12 9 Bl 0 K
1440 min Summer 8.063 0.063 9.4 0.1 i
2160 min Summer 8.050 0.050 6.8 Bl 0 K
2880 min Summer 8.048 0.048 6.6 Haik oK
4320 min Summer 8.051 0.051 Gy o EE oK
5760 min Summer 8.043 0.043 B @ 5 oK
7200 min Summer B8.036 0D.036 s B 0.z 0 K
8640 min Summer £.030 0.030 % 3 B O K
10080 min Summer 8.02%9 0.029 a1 B 0.z 0 K
15 min Wintef B.266 0.266 163.9 0.8 C K
30 min Winter 8.224 0.224 125.¢6 0.4 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr} Volume Volume {mins)
(m*} (m?)
15 min Summer 118.9%57 0.0 HoL 5 10
30 min Summer 79.711 0.0 e, 3
60 min Summer 50.847 0.0 91.5 32
120 min Summer 31.206 0.0 11 #ad 62
180 min Summer Z23.054 Bl 124.5 S0
240 min Summer 18.539 0.0 153:5 122
360 min Summer 13.627 B TR LB 180
480 min Summer 10.934 i) 155 244
00 min Summer M B TEE.B 306
720 min Summer g.000 0.0 172.8 358
960 min Summer 6.400 0.0 184.4 478
1440 min Summer 4.664 0.0 201.5 728
2160 min Summer Sactel B 23 1828
2880 min Summer 2.702 0.0 2abh. 2440
4320 min Summer k. 958 B FG TN 1048
5760 min Summer Loelid Bl 2ib.4 3896
7200 min Summer 1.304 0.0 288.0 5152
8640 min Summer L Tab Bl s LR
10080 min Summer 0y 856 i) Bl o 3680
15 min Winter 118.9%57 0.0 T1L.4 10
30 min Winter 79.711 i) Shet 1.7

©1982-2017 XP Sclutions




Herrington Consulting Ltd

Page 2

Unit & — Barham Business Park
Elham Valley Road
Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016

File Sports Center Roof Area...

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
560 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

Storm
Event

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
960 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

(m) (m) (1/s) (m?*}

Seelid D108 84.6
8.143 0.143 Qi
80219 05129 39.4
8.120 0.120 i
8029 0029 28 T
5.087 0.087 18.6
5.080 0.080 155k 9
8.075 0.075 13.8
8.068 0.068 Fk ¥
8.058 0.058 7.9
057 Bil5T 7.8
8.060 0.060 Sien?
85.046 0.046 613
8.039 0.03% Lo
84053 0033 ey
8.028 0.028 e 9
8.025 0.025 3.4

Rain Flooded Discharge

(mm/hr} Volume Volume
(m*} (m?)
50.847 0.0 122
31.206 0.0 149,
23.054 0.0 leo.
18539 0.0 178.
13.627 0.0 196.
10.934 0.0 209.
g.210 0.0 221.
g.000 0.0 230.
6.400 0.0 245,
4.604 0.0 268.
3392 0.0 2SR
2.702 0.0 314.
1. 958 0.0 BRI
1.557 0.0 369.
1.304 0.0 388.
1.122 0.0 401.
0.999 0.0 L1 Bl

= o0 W O 0 <] 00 ] O WwNo oo o

O G e @ OO O 0 @0 DS Ond @
NNNNER PR R RE R R NN N W

OCOO0OO0000CO0O00000 0000
AR AR ARRERAERERARAAARRRARAR

Time-Peak
{mins)

34
60
88
120
182
236
31,0
368
480
714
68
2524
972
1160
6160
6416
3792
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Herrington Consulting Ltd

Page

Unit & — Barham Business Park
Elham Valley Road

Barham CT4 &DQ

Princes Parade
Discharge From The Site

Date 04/08/2016

File Sports Center Roof Area...

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms

Return Period (years) 100 Cv (Summer)
Region England and Wales Cwv (Winter)

M5-60  (mm) 20.900 Shortest Storm (mins)

Ratio R 0.353 Longest Storm {(mins)

Summer Storms Yes Climate Change %

Time Area Diagram

Total Area

tha) 0.240

Area
(ha)

{mins)
To:

Time
From:

0 4 0.240

Yes
0750
1.000

L5
10080
+20
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Unit & — Barham Business Park
Elham Valley Road
Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016

File Sports Center Roof Area...

Designed by SAH
Checked by SMB

Micro Drainage Source Control 2017.1.2

Model Details

Storage 1s Cnline Cover Level (m) 10.000

Pipe Structure

Diameter (m) 2.000 Length (m) 10.000
Slope (l:X) 10.000 Invert Level (m) 8.000

Pipe Outflow Control

Diameter (m) 2.000 Entry Loss Coefficient 0.500
Slope (1l:X) 10.0 Coefficient of Contraction 0.600
Length (m) 1.000 Upstream Invert Level (m) 8.000
Manning's n 0.015
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Herrington Consulting Ltd

Page 1

Unit & — Barham Business Park
Elham Valley Road

Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File Adoptable Highway.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m*})
15 min Summer 8.4%8 0.498 h36.2 1.8 i
30 min Summer 8.470 0.470 478.2 1:6 oK
60 min Summer 8.405 0.405 Sk Lot oK
120 min Summer 8.325 0.325 231l.¢6 Oy 3 oK
180 min Summer 8.278 0.2783 P83 I O K
240 min Summer B8.243 0.243 Tz B T 5 0 K
360 min Summer 8.200 0.200 Tod.2 B O K
480 min Summer 8.178 0.178 B4.1 i K
600 min Summer 8.164 0.1&4 Tl 9 DB C K
720 min Summer 8.155 0.155 62.7 0.2 K
960 min Summer 8.141 0.141 50.4 Bt 0 K
1440 min Summer 8.126 0.126 36.2 0.z i
2160 min Summer 8.108 0.108 2Hud Bl 0 K
2880 min Summer 8.0%3 0.083 20.8 Haik oK
4320 min Summer 8.078 0.078 T84 1 EE oK
5760 min Summer 8.071 0.071 3 | 5 oK
7200 min Summer B.066 D.086 10.4 0.z 0 K
8640 min Summer 8.063 0.063 B B O K
10080 min Summer B8.062 0.062 5. 8 0.z 0 K
15 min Winter 8.54% 0.54% 644.4 2.1 C K
30 min Winter 8.478 0.478 4%86.1 l.¢6 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr} Volume Volume {mins)
(m*} (m?)
15 min Summer 118.9%57 0.0 209.7 &
30 min Summer 79.711 B 2B 2
&0 min Summer 50.847 0.0 35B.6 52
120 min Summer 31.206 0.0 440.0 62
180 min Summer Z23.054 Bl 487.¢6 B2
240 min Summer 18.539 0.0 H272:8 122
360 min Summer 13.627 B LIRS 178
480 min Summer 10.934 i) 6167 258
00 min Summer M B 649.3 300
720 min Summer g.000 0.0 676.8 358
960 min Summer 6.400 0.0 FEa .0 490
1440 min Summer 4.664 0.0 789.2 Jle
2160 min Summer Sactel B 860.9 1080
2880 min Summer 2.702 0.0 914.6 1464
4320 min Summer k. 958 B D955 2144
5760 min Summer Loelid Bl L5 F. 5768
7200 min Summer 1.304 0.0 1122.8 1112
8640 min Summer L Tab Bl len. SoaZ
10080 min Summer 0y 856 i) 1200.6 9384
15 min Winter 118.9%57 0.0 279.6 10
30 min Winter 79.711 i) 374.7 1.7
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Herrington Consulting Ltd

Page 2

Unit & — Barham Business Park
Elham Valley Road
Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File Adoptable Highway.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
560 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

Storm
Event

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
960 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

(m) (m) (1/s) (m?*}

OO CO CO CO OO0 OO0 OO0 OD OD OD OO0 00 0D CO CO CO OO0

.388 0.388 32t 3 Lol
.307 0.307 204.3 Dl
w2 Dhidn2 i o Do
221 0.221 Lizen 9 0.4
.186 0.186 .. 0 2.3
.1l66 0.166 V.7 0.3
<158 DELE3E 5.3 Q.2
.145 0.145 54.0 0.2
.134 0.134 43.5 D2
120 0.120 30.9 0.2
.098 0.098 2271 Bl
.087 0.087 18.4 Ol
=078 U003 1EiS T Bl
.068 0.068 17 I Do
.070 0.070 Tz T D2
062 0.062 O L Do
.068 0.068 L1 3 0.2

OCOO0OO0000CO0O00000 0000
AR AR ARRERAERERARAAARRRARAR

Rain Flooded Discharge Time-Peak

(mm/hr} Volume Volume
(m*} (m?)
50.847 0.0 478.0
31.206 0.0 586.7
23.054 0.0 650.1
18539 0.0 697.1
13.627 0.0 768.5
10.934 0.0 822.2
g.210 0.0 865.7
g.000 0.0 g02.4
6.400 0.0 96Z2.6
4.604 0.0 1052.4
3392 0.0 1147.8
2.702 0.0 1219.4
1. 958 0.0 1325.8
1.557 0.0 1406.9
1.304 0.0 1473.1
1.122 0.0 1530.8
0.999 0.0 1583.¢6

{mins)

32

60

94
120
178
248
304
374
482
738
1084
1476
2224
8592
2784
7ASE A
9656
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Herrington Consulting Ltd

Page

Unit & — Barham Business Park
Elham Valley Road

Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File Adoptable Highway.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Rainfall Model
Return Period (years)

M5-60  (mm)
Ratio R
Summer Storms

Rainfall Details

FSR Winter 3torms

100 Cv (Summer)

Region England and Wales Cwv (Winter)
20.900 Shortest Storm (mins)

0.353 Longest Storm {(mins)

Yes Climate Change %

Time Area Diagram

Total Area (ha) 0.240
Time (mins) Area
From: To: (ha)

§ 4 0.940

Yes
0750
1.000

L5
10080
+20
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Unit & — Barham Business Park
Elham Valley Road
Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File Adoptable Highway.SRCX

Designed by SAH
Checked by SMB

Micro Drainage Source Control 2017.1.2

Model Details

Storage 1s Cnline Cover Level (m) 10.000

Pipe Structure

Diameter (m) 2.000 Length (m) 10.000
Slope (l:X) 10.000 Invert Level (m) 8.000

Pipe Outflow Control

Diameter (m) 2.000 Entry Loss Coefficient 0.500
Slope (1l:X) 10.0 Coefficient of Contraction 0.600
Length (m) 1.000 Upstream Invert Level (m) 8.000
Manning's n 0.015

©1982-2017 XP Sclutions




Herrington Consulting Ltd

Page 1

Unit & — Barham Business Park
Elham Valley Road

Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File Other Hardstanding.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

(m) (m) (1/s) (m*})
15 min Summer 8.736 0.736 1145.9% 4.0 i
30 min Summer 8.6%4 0.6%4 1020.4 Su b oK
60 min Summer 8.5%8 0.5898 748.6 o oK
120 min Summer 8.475 0.475 485.8 1:6 oK
180 min Summer 8.419 0.419 374979 (- O K
240 min Summer 8.371 0.371 302.0 L. [ 0 K
360 min Summer 8.319% 0.319 BEE..5 BB O K
480 min Summer 8.282 0.282 175.0 0.6 K
600 min Summer 8.251 0.251 1587 DB C K
720 min Summer 8.22% 0.22% 130.6 0.4 K
960 min Summer 8.201 0.201 P85 1 Bis 0 K
1440 min Summer 8.170 0.170 J6.8 0.3 i
2160 min Summer 8.147 0.147 55.8 Bt 0 K
2880 min Summer 8.13¢ 0.13¢ 45.4 5 oK
4320 min Summer 8.122 0.122 832.:6 Oy 2 oK
5760 min Summer 8.10¢6 0.10¢ 25,8 5 oK
7200 min Summer 8.09%8 0.098 . 0.z 0 K
8640 min Summer 8.088 0.088 18, 8 B O K
10080 min Summer £.084 0.084 17.4 0.z 0 K
15 min Wintef B.80% 0.B0% 1361.3 4.5 C K
30 min Winter 8.705 0.705 1054.4 3.6 K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr} Volume Volume {mins)
(m*} (m?)
15 min Summer 118.9%57 0.0 4461 &
30 min Summer 79.711 B BOY.g 2
&0 min Summer 50.847 0.0 JE2.8 52
120 min Summer 31.206 0.0 9562 62
180 min Summer Z23.054 Bl 1037.4 B2
240 min Summer 18.539 0.0 1112.4 122
360 min Summer 13.627 B Y2 o5 180
480 min Summer 10.934 i) L3l #a] 240
00 min Summer M B TERT. 300
720 min Summer g.000 0.0 1440.0 366
960 min Summer 6.400 0.0 15881 482
1440 min Summer 4.664 0.0 1679.2 728
2160 min Summer Sactel B E85%.7 1084
2880 min Summer 2.702 0.0 1945.6 1454
4320 min Summer k. 958 B ZELA 2120
5760 min Summer Loelid Bl 2241.4 2864
7200 min Summer 1.304 0.0 2348.2 A5 L2
8640 min Summer L Tab Bl vt o T2z
10080 min Summer 0y 856 i) 2029 .6 304
15 min Winter 118.9%57 0.0 594.9 10
30 min Winter 79.711 i) TR 1.7
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Herrington Consulting Ltd

Page 2

Unit & — Barham Business Park
Elham Valley Road
Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File Other Hardstanding.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 year Return Period (+20%)
Storm Max Max Max Max Status
Event Level Depth Control Volume

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
560 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

Storm
Event

60 min Winter
120 min Winter
180 min Winter
240 min Winter
360 min Winter
480 min Winter
600 min Winter
720 min Winter
960 min Winter

1440 min Winter
2160 min Winter
2880 min Winter
4320 min Winter
5760 min Winter
7200 min Winter
8640 min Winter
10080 min Winter

(m) (m) (1/s) (m?*}

OO CO CO CO OO0 OO0 OO0 OD OD OD OO0 00 0D CO CO CO OO0

.576 0.576 FOL..2 AL,
.450 0.450 436.1 1.4
.386 0.38¢6 324.0 i
.344 0.344 260.4 Dy D
.296 0.296 1B Q.7
L2858 ek 53z 9 0.5
.228 0.228 152:9.77 0.4
.209 0.209 112.4 0.4
=181 0LB6 9Lk 0 D8
sl O,.159 66.8 0.2
=188 Dil38 48.1 Biee
<129 0..128 39.0 0
L Bl 2 Biee
.097 0.097 22.4 Do
.0gg 0.088 Ty D2
.081 0.081 156 Do
.077 0.077 14.6 0.2

OCOO0OO0000CO0O00000 0000
AR AR ARRERAERERARAAARRRARAR

Rain Flooded Discharge Time-Peak

(mm/hr} Volume Volume
(m*} (m?)
50.847 0.0 1016.9
31.206 0.0 1248.3
23.054 0.0 1383.3
18539 0.0 1483.2
13.627 0.0 1635.2
10.934 0.0 174%.5
g.210 0.0 1841.9
g.000 0.0 1920.0
6.400 0.0 2048.1
4.604 0.0 2232.0
3392 0.0 2442 .2
2.702 0.0 25%94.1
1. 958 0.0 2819.8
1.557 0.0 2989.7
1.304 0.0 3132.3
1.122 0.0 3252.9
0.999 0.0 3360.4

{mins)

32
64
o0
122
184
240
304
354
454
756
1068
1356
2224
5704
1928
2512
408
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Unit & — Barham Business Park
Elham Valley Road

Barham CT4 &DQ

Princes Parade
Discharge From The Site

Date 04/08/2016
File Other Hardstanding.SRCX

Designed by SAH
Checked by SMB

Micro Drainage

Source Control 2017.1.2

Rainfall Details

Rainfall Model FSR Winter Storms

Return Period (years) 100 Cv (Summer)
Region England and Wales Cwv (Winter)

M5-60  (mm) 20.900 Shortest Storm (mins)

Ratio R 0.353 Longest Storm {(mins)

Summer Storms Yes Climate Change %

Time Area Diagram

Total Area

tha) 2.000

Area
(ha)

{mins)
To:

Time
From:

0 4 2.000

Yes
0750
1.000

L5
10080
+20
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Unit & — Barham Business Park
Elham Valley Road
Barham CT4 &DQ

Princes Parade

Discharge From The Site

Date 04/08/2016
File Other Hardstanding.SRCX

Designed by SAH
Checked by SMB

Micro Drainage Source Control 2017.1.2

Model Details

Storage 1s Cnline Cover Level (m) 10.000

Pipe Structure

Diameter (m) 2.000 Length (m) 10.000
Slope (l:X) 10.000 Invert Level (m) 8.000

Pipe Outflow Control

Diameter (m) 2.000 Entry Loss Coefficient 0.500
Slope (1l:X) 10.0 Coefficient of Contraction 0.600
Length (m) 1.000 Upstream Invert Level (m) 8.000
Manning's n 0.015

©1982-2017 XP Sclutions






