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Background to the Development of the Options

11 Introducticn

This raport cocuments the development ard appigisal of options o improve
sListainabla managerant of suface water flooding in tha Bomugh of Epsam &
Ewell. It is emphasised that the SWMP does not considar the direct risk of floodirg
fiom Main Rivers in iha Borcogh but does conzider the mpacts that Floval floodireg
may have on sudacs water flocding, This report Sollows on from the Prelimireny

Aseessmet Reaant and Deialed Wedeling Feper and supparts the Surface WWater
Managamant =lan (S8R Action Pan for the Borooga, Tha Action Pan

gLMmanisesz an avidarce base upon wh ch future decizionz and funding applications
for cutting th2 recommendations into practize can be put forvasd.

A5 ggreed at the cutsel of the SWMF project, the vision and sLpporting aims of the
study wers:

The E % Evell SY¢MP Visi
Identify wiable options to manage the risk of surface water flooding, for the
benefit of the Borough of Epsom & Ewell and its pesple, both now and in the

Futura.

Supporting aims

Feduce 112 consequences of flooding on the people of Zpsarn & Ewell Borough

Al parnears will work togethe- to improve the understanding o® the specific floos

iszues zffecting tha Borough of Epsorm & Ewa |

Estalzlish clanty over responsibilities and agree roles and workitg arrangements

hoth now and going fonward

4. Infemn spatial and eregency plann ng zalizias 314 assist long term susiainable
developmeni and regenerstion

£ Rame awarenass 50 tha people at risk are bhatter preparsd and atile o respord
Appropr ately

E. Identify the preferred cptions to manage swrace water Food risk, From sn
aoandmic, srwirdnrental, techmical, gonal and pm ect perspactive

7. Seek optons that will provide other beqefitz in addition to Better management of
fload risk,

4. Dawalop a prorilisad SMART! aclion plan thal s evicence-baszad and addrassas
flood rizks i1 ths shoit nedium ars longer tenn, including 'quick wiis’

8. ldentify funding opuons avalable to nimplament the preferrad eeiverables

Pl —

£

Flaaning “or surface water msragement is really planning for “all sources of
floading' Yyater that could flood properties and infrastructure in the Barough couls
coolr from 3 rumber of sources:

r SO rairfal raaning off the hoorth Do,

«  excesdance of soakaways:

« rainfall in areas whers there ars no suface wakar sawers:
»  groundwater emenging Fram ihe Chalk;

" Specific, Measurat: 8, Achievable, Relevant, Time-Baunl

ESET E%TP welu we 2010 Oolans Ropad.dac 1
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»  awresdancs of the capacity of the suface water sawers; and
= from the Greang Lane Straam, River Hogsmill or other recognised watacoursa.

Fleoding n whan areas may ba rmaa camglax than in oEl amas, doe to the
inadwertent modification of natural procezsez and flow paths. Streams may have
Eesn culvertsd maTy years ano and their presence fargoten. Thers is thought ta be
are sud case benagath Chureh Strea: in Fpsom Colverts i siorm sewears, are
urlikely to be zized for extrerne avents and once thei- capacity is exceeded the
roads. praperies and other infrastruct.are built cloze to them Mmay be damagsd by
flondwatar Tha ack of space clnge ta both coalvarbad and apen water caures |eawe,
many dsvelopments at rsk of flooding, with the risk likely to increase as &
conssquence of 3 changing ¢ imate.

Imelermenting a so ution to the flooding preblem will invalve 2 range of staksholdars
arda imwalve both sadal plannimg and sechmcal solubens  Stakeholders will ncods
Epsam & Ewell Barough Council, as well as neighbouring local authorites, Suray
Courty Council, the Environment Agency and Thames YWater, With surface water
Hloading, the source of flacding, the impact and who shouk Be rasponsbla s not
aways clear. Trereforae, the ciallenge is to create 2 francewaork in which al
stakeholders can operate togeher 10 reduce food risk.

1.2 Source, Pathwray and Receptors

Enginesrs have known fo- some tims that drainage system capacities cannot 2asily
be incmased without incraasing the flood risk downstream. The challange s ta Frd
ways in urhan aweaz of replicating nawral processes that reduce flooding. Buildings:
cannat easily be moved out of the path of water but longer term planning cer
provida opparun ties to raplicate the natura processes which reduce runoff 2rd
rmake space for water.

& comman appreach ta assessirg flood risk is to ook at the Sourse’ the 'Fethway’
frouta 1akan ard machanism of flosdingy and the Recapted fehat is Aoodad).
Funcff is best contralled close to the source where it is 2as er to manage rather then
furtier glang the pathveay where volumss are much gragter YWhere surface water
sowars are separata from the foul sawar systam, thare ara greatar opportunitas for
storm water to be managsd on the surface. The Barough of Epsom and Ewell is
fortanate i Fawng mostly separate suface water and feul sewers and itis anportart
that it is kept that way.

Flzod modelling and mapping idertfiss where flood water for different reinfall avents
15 hkaly o go. Wa hawe the apaaiunily naw 1o develap maasores 1o Pold watla wvp
a5 close o the source as possizle. even on the raofz of buildings or on the Downs,
ar modify he routes where surface water Aows We can reshape the sirees and the
gar«<s to direct flood water to safe places 2nd hald it thera until the paak: lows in the
watercourses and drains have subsided. This will reduce flood rsk to cthers
dowensiream ane our neighbours in the Reyal Boraugh of Kingston,

1.3  Imtegrated Delivery

In many cases, the ootions to better manage suface wazer flooding will net be qaick
fixgs. The popicns need to be sustainable =rd halistic address rg all souncas of
flooding and conzidoning sccial a1d cnvirenmenial aspocts, Such schemes oo likely
to be imalemented:

» incrementaly aver tirme;

[

ESBT Bl P wcluwe Z0 I Qabans Ropad.ds:
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*  takirg advartage of oppocunities as they arise with other davelemment work or
maintanancsa; and

*  trough planiing pelicy and contral,

Wil many etakaho dars we naad to identfy options providing ruatiple and motua
kEarefits in ordar to share costs of mplemeantaicn andficr gain support. &2 a pancip e
wa would aim to keao water on the ground surface rathes then undergrowrd
whenaver passible Suface options are generally @55 gXpens e, S3sian i rmainta r
ars provide morg oppo-tunities for social and ervinonmesntal enhancement. We now
know that this can only be done by planners. engineers and palitizal leaders workirg
with, and within, the orgamsations rasponsible for land drainaga inan integrated
Way.

There is a nead o plan w reduce risk in an int2g-ated, halistic a7d suslainat @ way
ara this can ba gidad by incoparating tachniques fiom intarnational sest practice.
Two significant slemeants relating to best practice and techniques are waorth
Fugh ighting

»  Organisational Structure: The mere integrated an organizaticaal structare is.
e easier it is to manage. So for best practice selutions it is first necessary to
astablish an organisation with tha powers 1< influance all af tha drainage syster
and then develop a cogant plan.

r  Measures and COwptions: Measuies arg the techninquas and features that are
irplementad to raduce flood risk. Maasuras are the componant parts of the
overall options considared within the feasibility and imp ementation of a schems.
L is imporant to ot the available: measares within the overal context of
intagratad dramana

1.4 Taking a Widar and Lenger-tam Yiew

The concept of shared space is the reintegration of all the functions of spaca. Tre
relevance cf sharad spaca to integrated drainage s thatl planners =hauld arive at
the understanding that the space can b2 designes for & wider range of uses: not
criy cars, wheelzhairs, bikes and pedestrians but alse for managing suface watar
ara flood rnzk by crealing spaces lor waler 10 fow ard o be stoqad salely.
cancephally. this issue is common in socigl planning &nd also relevant o
infrastructune plated issuas whers 3 largs numbier of sta<eholders nesd to take ar
intagrated approach to 2olving common preblams. Solutions sdmarily  ieguire
arganisation, but a sa of tha implemantstion of sustainable measures, Best pradice
eramoles are mast avidert in chies wherg the argaisational role = largely wich a
gingular autharity and that has the power ans lgadership to implement policy,
incentives ans measures to mplemsnt cherge.

I i= avicent that the resuied changes tonfrasruciuna and its matagemant nead to
ke plannes far a1d implemented over the medicm to long tean and that al
stakeholdsrs need o be invaved throughout. There are a3 range of measures
available related to contolling suface watcr unaff at its saurce, aleny its pathway
cr as & lasi resort, at the location of the receptor. Howewver. the cheice af ars
delivery a° a flaoed management option may depend an incentyes. funding srd
coordinating implementation. It is importaat to note that flood risk can B2 reducad
EBut never totally eliminaled. Sometimes it may be moare approprige, al leastin ths
short term, ta ensure pecpla are nsk aware and toogsua Aood wam ngs rather than
implerrent a1ginaanad solutions. However, Swar tina, with affactive planning ars

ESET E%TP welu we 2010 Oolans Ropad.dac 2
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mplen entation of sasanable maasures fland risk can be significantly reduced in a
asLgtainable way 25 pan of nedavalepmens.

1.5  Sustainability

The Flecd and YWate: Management Act 2017 includes & duty far local autncties 1o
conlisate ta sustainabla devslopmant in discharging their Flocsd and Coastal Risk
Management (FZEM) functionz. In a recent coqzultation on this duty. Cefra izted
the talldwing ten themes of sustainable developmeant that apply o tlaod and coasta
arozian rsk managamsant:

1. Risk Mamnagemant. Maraga flood and ceastal arosion dsks t0 paapla ana
propery, the economy and the envirgmeant.

2. Adaptation. Take account of limate change and ether lerg-tern uncaitairties

Ir dBEision nakng.

Resilience, Devzlop infrastructure and buildirgs which pefoml satisfactorily

under @ wide range of lifstima flood and emsion loadings, without sufferirg

pgemanent lase of functionality doring axtreme avents,

4. Integration. Develop selutiors that integrate flaad znd erasian risk managemsnt

du part of rtegrated catchment management and coastal zone managemernt

Engagement. Work wilh all those affected by flooding and erosion, empoaeairg

tnase affacied to take appropriate actions o reduce r sks.

E. Appraisgal. Adopt appraisal methods that are rigorus, coharent and opan 2rd

congidoe- leng torm social, cnvironmental and coonomic cozts and soncfits.,

Environment. Mrotect naturel and heritage asssts and enhancs the evionmesnt

whena it 15 mast degradad.

2. Gonsumption & Production. Promste sustainable consumption and productior
in all Aood and erasion -izk managermat activ ties.

. Knowledge. Develop the knowledge, zkillz 2ro awarenssz to improve our
understand ng of risk and to promole sustainable solutions.

10, Well-being and social justiee. Ensure that FORM activibies oonbnue o
contibute o cammunity wall-bzing ard addrass issues of social justice.

tud

n

=

The peneric and spaecific options proposed oy his SWMP seek to embed thess
prrciplas throughool, Howevar, it is macommendss that thase themes are
considared durnrg any future revision to couneil palicy an sustainable develapment

16  Structure of this Report

This Cplions Report documents e work undsrntaken and findiags af the Cptions
stane of the project

Srction 2: Idzrtified Measures

Section 3: Davalepmen: and Appraisal of Qphons
Section 4: Summary

Eection 5: Refere1ces

ESET E%TP welu we 2010 Oolans Ropad.dac i
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Identified Measures

2.1 Overview of Methodology

Intially. individual measures w0 manage surface water flooding across the Borough
af Epsom & Eazll have baan idantfied and scemd according to the fol owing foor
criteria; tecanical aconomic, =2zal and evinonmental benefita. A wide range of
meas.Jes Fas Beer considerad which will provids diffenng levels of prosction ara
thesa maasuras have a ranga of benmefits and costs associawad with theam. Thase
measJdrez have been grouped in Secticn 2.2 under the follewsing boad heacings:

= 2o nsthing

«  Source contrel and Sustainable Jrainages Systems (SuDSh
v Jesign for excesdance

«  NCreasing capacity

v Separation of foul and sarface water

»  on-structoral measures

Individual measures have ther sesn gouped togethsr in Chapter 2 to form aptions.
Fotential managamant cotions hawve been centifiad thoogh considaratl on of,

e TEVIEW Q7 DMRYIOUS shuCiEs;

« iritial moi-crtaria scaing analysis of reasuras;

«  zite inzpecions;

» detaled madaling showing likely flaw ouiEs; and

= consdltation with project particrs and stakeholdor organisaticns.

Thase cptions 1ava bean aszessed wsing the zame technica . aconomic, sacial ara
ervironmental criteria to scarg 2nd then gdartize them.

2.2 Introduction t¢ Measures Considered
2.21 Do Nothing

Underaking no mainienance on existing infrastructure ans not panning for any
nmpravement n (laed nsh management will resull 1m0 an nenaasing Mood nsk as
existing drainage capacity. resistancs and rezilience ceteriorates and utare climate
change increases the frequency of 2utreme events.

2.22 Zource Contrel and Sustainable Drainage Systems [SuDS)

Source contol measLres aim ta reduce tre -ate and velums of suface water nroff
thraugh inf Wraticn or staaga. Conbialing fllows entaring ke orban area will b2 a
paricularly desirable option

« Detention basins are surface watar storage areas which provide Aow control
and reduction through attenuation. They are nemally dry and therefore coud
be uzed as war pa-ks, recreational facilitias ste for much of tha time. @ may be
possible to later reuse the stored water on =2ite (e, imigation or agquifer
recnarge) deperding on storage amangemants.

rn

ESBT Bl P wcluwe Z0 I Qabans Ropad.ds:
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Ponds and wetlands are dasigned o be areaz of semmarant standitg water
which can zrovide attencaticn of lows and 3@ cetan cegrae of treatment. In
daing sa they cai provde some imgeroyement inowater quaiy. They <en
provida ecological, aasthal ¢ and amenity banefitz.

Swales amg shallow linear vegetamad crainaga faatures which can stone are
convey suface water, As part of a maragement train. they car pass water from
one storagedreatment area to the nest and provide infilration whers
urdergmund - conditons are suitahls, Swalks can be desgoed oo be
pammanantly wat or gererally doy and ana oftan located nazt 1o eads, car paks
or othar apan spaces.

Green roofs covered with vwegatation can intercept 2nd rewain precipitation to
reduce the yvalume of runoff and ateruate peak rainfall Aows. Large Flat ar
garlly sloping mels feg commarcial boildings, schoals are hozpitals]) are
paticulady suited and cost-effective.

Fervious pavements are suitable for pedestian and venicular traffic and allow
rainwater o infiltratz through the suface where it can be tenporaiily stored.
reus=d or released inte 3 dranage system. Canslruction can use pomus
rateial which permitz infiltration across the entire suface or material wh ch iz
impervious to watsr bul wkich is la d with «gid spaces to pzmiit irfitration. Trs
sLb-base of the pavemen may use gencellulas block systems which prow ae
high storage capacity.

Soakaways ara filed axcavations whict stara runalf from singla propaities or
largar developments and roadz and allee infiltration nto the 2urounding 2oil.
They only work in freely draining sails.

Water butts are ussd to collect raimsater from incividual progeerties for cutsice
uze although some capacty most be avalable at the ctart of 3 stoem.
Alternativaly, downpipes car be dizconnected frem dizchargine cirecty inte
sLrace water drains and be routed through a SubS atenuation faature.

Rainwater harvesting co lects minwatsr fo- non-patab e reuse both intemally
and sxtemally.

223 Deasign for Excaadance

Foacs byidings and ather festurss c=n he designed to contral overlars flow =rd
direct tsately through tha uban envianment, 2ach ihat floadwater doss nat enter a
building or cther stnuctures o & given depth. Gesigning for exceedance recogn ses
that flows that exceed the below graund drainage capacity =re alwavs possible bt
can ba managad ta soma dagras by craaling dasignated flow rodtas or othai
rmaasures such as threshold raising at access points.

Surface flow routes, formalised througk read profiling, kerb heights, spesd
bumps stz can o2 used o safely oule exceedancs flows throagh urban areas.
Lse of kaver flocrs of, for axarmple, muolti-slomy car patks for temporary Fieod
storage could be conzidered as long safety is gdfficiently addreszec.

ESET E%TP welu we 2010 Oolans Ropad.dac 2
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Grean Streets use attractive karbzida planters into which suiface water on the
road iz direcied. Tha plants provida zome cleaning af the wata®, attanuation of
peak flows and, given suitable ground conditions, infiltration of the stored water.

Eaising property thresholds at accessz points can provide additiona Aood
protection. Retail and other premisas whicn must penmnit disabled access can
consider gentle -amping. a thowgh sufficient space must be availakle. Yehicular
entrances o Jnderground car parks or basement aeas should also bBe
considered — raises ramping acress ths entrance may be sufficient to mitigate
SLrAce water Food risk

2.24 Inereasing Capasity

Adrding storage andwar nciaasing the capacty af ihe sewer netwot and the
waterocourses may improve the corveyance of flocdwater 2nd lirrin overland flow:

Increasing the capacity of the current drainage network may be possib e
though enlarging existing sevwers, adding new sewers which can be overzized
ta prowvide  additianal staraga) or praviding  overgiound  storags throogh
interruption of the axisting sawers fsomatiras refarrad ta as SuDS retr-;:-fn‘-
Increased network copaciy could reduce the likelinccs of “loading and the
diszharge of pateqtially polluted Aocdwater through Comb ned Sewesr Dutfalls.

Widening andigr degepaning of the watercourse channels and aszsning up of
cLlverted  seclions Fave the patential b improwve e capacity of tee
walencourses to receive and convey flood Fows. Waene rapidly passing peak
Fows could cause flooding downstrear any ocal improvemen: in conyayance
ghould be offest with increased storage to attanuate the paak.

2.2.5 Saparation of Foul and Sorface Water Sawars

areenfield development opportunities usually have separate foul ard surface
watar Jdrainage systems and zuch opportunities should be  maximized
EBrownfield development cpportunitioz are generally as for Sreanfizld but the
axizaling drainace zystorn may be combined. In suzh cases oppantunitias shou
ha taken to convert to a ssparate surface water piped system wharz practical.

Misconnections between the sudface water snd foul systerms should be
rectifisd =s opportunities ariss. Tris ca1 raduce pollivtion associgted with
surface water flooding.

226 MNon-structural Messoras

MNan-structural measuras can reduca the consaguancas for thea recegtors of Fooding,

peopls. property and the environment. 10 most cases. these are likely o bs

implerrented across the Baragh tereagh intrdustion of palicy, These includes:;

WMaintenanee, desilting and removal of obstrustions can ansure that the
watercoursas  atd  diainage  infrastrocture  [particolady read  golleys ard
associated soa<aways] ang opcrating to their dezign potontial, In the cazc of
sUrface water features (2.9, watencoursss, ponds, swales etc) this also provides
improvad amenity and agsthatic value.

ETP welu we 2010 Oolans Ropad.da T
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» Flood Warning: the Mat OfFica and tie Envilanment Agancy operate ar
Sxtrera Rainfall &lert Sarsica which provides county-scale alerts of agtrere
raitfall to Catzgory 1 and 2 respoaders. Give the knowlecge of areas most
suscepible to surface water floozing, these alerts coud be used to target
responsive action. Any warning 2ervice ralias on a rap d ard affactive rasponse
“rom professionals and those at rsk and the~efore a programme of awareness
raising should alsa be considered in paral el

»  Flanning pelicies could be developed and adopted by the caunci 0 steer new
cleveloprment @away Form known surface water flaad sk areas sno Aow paths or,
if nacessary, 10 contol their dewelapment though raquirng spacific fleoed
managerment messures implementas through plErning or building conarol.

« Eesistance and resilience measures can be fitted o prevent suface water
etenng properties and minimise the damrage caused by flood waler Measures
can be Nilles 0 e proparlias or retrofilled to exisling proparlies, Zoma 1omm of
ganl azsistance <ould ke alocated to property owisrs for installation.
rp emantation aF resistance or esihence measuras that are only daploysa
uoon racaipt of a lood warning would nasd to link with tha abova neasum.

2.3 Scoring of Measures

Minataan indwidual maasurazs dncluding the do nolhing zcananol have bBeen
iderified which cou d be used to managze 2ufaze waer flooding acoss the Borolrgh
ot Epscm & bwell. 1o prowvde anombal ndicabian o which of these shoold b
congidarad in more data |, the criteria and scoing popozad in the SWRP Tachnica
Guicence haws baen applied. 5 shown in Table 2.1 Technical [T), Econarmic (Ech.
Social (3) and Envirsrmental (Eny) criteda have heen used ta score each measure.
Motz thal the additionally reccmnrended criteria 'mests SWWh= Objectives’ has not
Eesn includss in this appraisal as the cbjectives specified largely duplicate other
critaria [wee Sactio 1 11

Tahle 2.2 lists tn2 ndividisl measurss in arder of decreasing wtal score. On the
Basis thal thase oplons scanng 2 or mara will be considared forther, the only
cptions whech are discountad atl thiz 2tage are "he do ncthing apticr and the
separation of currgntly cormbned sswear systams into separate systems. Alhough it
15 recoghized thatl in soms local stuations dong nothing may be justifies
economically. this maasure will not provide any social or envinonmeartal kerefits.
Since the sewers n tre Borough of Epsom and bBwel ae almost exclusmely
acparate then there wll b limited cpportunitics for furticr acgparation and it is likcly
1z be prohikitively expensive.

ESET E%TP welu we 2010 Oolans Ropad.dac &



. .EFEM |';'.- C_~oh e 1||-:1.
JACORBS oA () e iy

FERalIl Sen L

Tahle 2.1 Scoring criteria {iahen from SWMF Techmical Guidance Tabie 8.2}

Crtasia Dawcriphion Soork
Tezhr zal Is . w<hnically poss oo and buldakle? WY | | L jumeccoptakle - moasunes
it be rabust and ralisble? Elimirated frem furihier
1 1 conEIderalar
Froaoime ! W | h2els exepas msts? | -2 sewars negatve cubome
Socal W 1 fhe community Benafil or sufer o -1 maderzie negativa outcome
| implarrsn-alion of tve Maagura? | +1 Toderabe pasitive autzore

Enviranmeninl™ | % 1he envesarment benefi ar sutfer tom | H2 g plasilive: valearne
Irgderran-allAR o e MERaLre?

Cihjckvee W | Lo E o achizee 1ne objeclives of the
S F permarship™

Tabla 2.2 Scorng of Individusl maasures in the Borough
] | Env | Tolal

- -

| Individual Measure T Ec

o]

Wi lenance .
Fands & wellands

| Green Shraets

I Flammmng polcy 10 Infiuenca devel apment
Gre2n 0ots

Detenlion bazns

Swiles

Bullding resll erce 4 resislancs

[ E0akawdys

gurace How mutes

Increaze propedy thrasao g2

Heclity 3awsar TI22enn entions

Flood warning

Fervious pavements

Wiater butlts & rairwater harsesting

Increasze capasty in dranage system

| Improve channel Chpacily
D anihing |

| Saparation of foul & surface waler seveers | 1 [ J | |

Mate: T~ Technical. Ez — Ecanamic, &~ 3ot al and Enw — Envincnmenial

oL

—

L= BE R L B P R B e B 6 B O I B o T O K |
Lol -0 R R R | R DEERLSER PEER EHRETERE S E e R e TR TR TR

k)

=l leelellalaal= = lal= 2kl e
— T = = s T T T T T Ty = T = P P )
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3 Development and Appraisal of Options

31 Cptions Develgpment

The previcws section has identified potertial individual measures which wers
considarad o raduca suface water flood dsk in =pscm & Bwall. Lacations with n
Epsam and Ewe=ll wheare these measums could be applied are detailed in Appandix
A Howewer, whil 5t thess nduwdoal measures may provida bensfts combnabions of
these measzurcs arg likely to provide additicnal bencfits and a more sustainab
aolution overall. Trerafore, va-dous meaasures ware grouped togetier to farm &
rumbear of oplons.

The meaasures listed in Secticn 2 weare further refined into a set of possib e generic
dfmogt likely through introdoction of council pelicyt and loacation spacific eptions
kesed on:

« & mview of previous tudiez (see Praliminary Asssssment Repor;
v irilial moHi-crieria scanng enalysis of measures (see Takle 2,21,

v SR INEEERCIoN;

- detailed modalling showing likaly flow ouias; and

« consultaion witn project partnsrs and stakeholder organisations.

Tho optionz arc ilustralcd on the map in Appcadis B and more datailed informaticr
is pravided in Appendix C through to Append x .

3.2 Options Workshop

&odraft list of garenc and lecatian-specific opticns was discussed at an Cptions
Wiarkshop held in Epsam Tawn Hall on Toesday 28 March 2011, Regrasensal vaz
fram all the key staseholder arganizaticns were invited and thoze listed in Takle 3.1
attended The purppse of the workshop was far the invited stzkehalders to
comraal on and discuss reasons (or.

« what they belisve to be the most vighle opticns:
- a1y parcaived constraints; and
« cheir pricritiss, both individually and collaotively.

The fonmat of the workshop was:

«  short cantext setting ircroduction frarm the SVYMF Parna r=hipa;
= geieral guastions and answars;

«  break outinto small groups ta discuss aptons; and

» penary feechack session.

Feediack on 2ach gersrc and locaton spedfic apbton as preseted at the
workshap s docamantad in Appandix 21 (Mate that thes draft nature of tha cptions
listed in Appendix J means that they may appea- ciferent o thoss izted in this
Section |92 terdback 185 Been tEken 10 Secount and the firnal cphions presantad
in this Sacticn refined acoondingly.

The following additvonal points were nates from the werkshop which da rot relate to
a specific option:

EZBT ST P wicluve 201 Oullans Repad. doc Ly
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= Incremental implamantation will need 0 b2 carsfully managad such that
implementrg one part of an cpticn does not worsen tz sk in the period until
the remandar af the ophan s imglamanted.

« Tunding for 2geme impreved management of surface water may be 2vailakle
through the Plan E regersration of Epsom Town Centre

« B0 As T FA will he prapading its | ocal Stratagy Thers may oe opportunity o
fomrnalise zome recemmendalicns from the SWMEF in the Local Straegy which
may pravide an avenuz2 for funding.

Table 1.1 Aftendees of the Oolions Waorksfrap

Stakeholder Qeganisati an | Represenlative |
Environmert Agency [EA) Richand Poddic:
| Anddy Thoea kor
Epson & Ewell Borowah Gouncil (EEBC] | Mak Bony
Slewanl Cuckoer
Barul Jakubooyk
| Fabe: Turn
Relgale & Banslead Borough Souncl| Jillian Halla+d
| Foler Russed
Surrey Counly Gouncl (SCGC) OcLorah Fox
hlank Franklin
Chm iy Lo
| Eng Tumor
Jacols Ciawid okl
| Richard Horloy

3.3 Modelling and Costing of Selected Options
3.31 Representation in the Detailed Model

Az part of the development of the opticrs, and to test their impact len location-
specifiic optians wer2 represeniad in the detailed model. The ten were judged the
mes: likely to Fava o substantial flood dsk bensfit and weare suitabla for beirg
represanted in the model. The details o the r representation and their imgpsct ars
raperiad N he  accompanying CElled Wodsing Rapert Tha aptions wers
rap-azanled i conceplual tarms 0 the mecel wilh reasciabla’ siees ard
characterstics. In other words, schematisstion of the cptions did not faous 1o reducs
flord nsk i any parhcalar annaal prabability evset Ths approact is consistent stk
the cwerall strategy of incramantal benafits acozs tha Borough Haowesar the
companson between tne base case and 'with aption’ medels was underaken [ar the
3.22% {1:30 yaar anncal prebabilily avan: 5 noe this links with by pical sawar desigr
ztandardz.

Tabla 3.3 summansas tha ootcome of the detailed modalling, whare tha aptions
heve kesr ranked in decreasing order o the number of properties estimaled to be
pratected in the 3.532% aven..

Based on he 2zconcmic analysis of carages undetaksn an t1e basecase mode lirg
falsn docurentad in the Dafaied Modeling Saserf, Table 335 indicatas the
dzmages avoided though protecting the given numbeaer of properdies in the 3.33%:
avent. The ernual average and present value damages over 100 vears shown n
lahle 3.2 wara ealculated trom the basecasa madel ng reolts and based an thnss
Erozaries sustaining darmage across tha Boroaah in all arrual prokakility evants.

EZBT ST P wicluve 201 Oullans Repad. doc 11
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Tahle 3.2 Ronnded arnol average ard PF‘EEEH‘E walie damages
Froperty Type Annwal Average Demage (per | Preaent Walue Damage [per
proparty} proparnty
Fezidential | £1 500 | £d5 COC
Mun--wsidertizl | & COC | £180. 000

In Table 3.3 the present walue damage valuss {ie. over 100 yea~s) have bssn
multipled by the number of grmoseries of cach iypa which ara ndicatad o be
protected from flocding in the 3.32% event through implementation of the options.
Whilst a fuller and more detailzd econamic analysis of damages avoides should bs
urcertakan tor mors detailed stodies thes indication 15 justfied fa° s ewvel of stody.
The “olowing two limiations with the method arse noted bol are judged to
approximately cancel put;

r The damages avaided n Table 2.3 will he overesiimalad since the properties
rady sl flood wilhir bhe 100 vaear paiiced fram 2ss Fegusnt eeants,

« The damages avoidaed in Table 2.2 wll be underesiinaled since the properties
zurrouncing those counted will liksly suffer shal ower flooding ard reduces
damages in high trequency @vents.,

3.3.2 Option Costing

Indicative costs for tha considerad options hava bezn 2stimatad from tha bast
Availabla infonnation. The cast estimatas have been derivad as follows:

1. EZstimate constnuction cozts bazed on tha assumed charactaristics (8.9, size,
ared, lergth) of the vanous slemsents of the cption and unit costs obtained from
pJ4zlished sources (seg below].

2. &8dd 30% to the constuction oosi 1o cover preliminares daasibility stuoias,

datailed design etz).

Ad] Z0r o the subtotal of peliriranes ard consiroction costs o oeeen risk

add a final 82% to th s subtotal (preliminanas + constriction + rsk) to covar

aztimism Zias.

Sl

The majo-ity of t1e optics invelve SuDS atd, frem the CIRIA SUDS Manwal® the
costs 9 Zrnval maintenance are relaive v small. Therefore, it has been assumsd
thal cosles of maintananca arg coverad by e irclusion af nsk and oplimism bias.
Zimilarly, the optionz (if imgElemented) are assumed to be Zompleted in the first few
vears of the 100 year planning horizon such tnat the affscts of discounting the costs
will ze minimal,

The estimated costs of the opticns heve then been classified in the following brosd

hands:
» = EZBK
- {26k - £ROK

v E51F - £700K
»  E101k - E260k
«  £251K - £300kK
v TOQTE - E1M
»  EIM- £10M

« > E10M

S hinncdsBallan & al. (2007 T SU0S Manual. CIRIS CEAT

EZBT ST P wicluve 201 Oullans Repad. doc 1=
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The sourees used to estimate Lril costs o construction wiich ane listed in Appendix
F includa.

v oods-Ballard at al. (2007 The SU05 Manwal - ZIRlA 2857

«  Greatar London Authority £2011% Prioritisatian Matdx Suidance Drain Landon
Forum 24 January 2311,

v Spor's SP00) Civil Frginaaring snd Highway Winrks Phica Rook

Applying these unit costs o the conceptual represenabon of tha options used in the
detailed modal provides tie indication of costs of the optian, &5 gqiean in Table 3.5,

Lis emphasised that the costs calculated ars indicative only and mors delailed cast
aslimales should ba sought hraagh leasibilitly slodies Nl any of tha aplions.
Through t1e allowances for preliminaiss, sk and opt mizm bias the cost estimaes
prezented arg mdicative of stand-alona projgects  For zome at the aptons which
couls ba undertaken locally wit1aout many of the overheads of stand-alene g ects,
the allowances made for preliminaries, risk and optimism biss may be high or even
not rafquired and the acwal cost of ifplementing the ophicns eaald be mosh lower.
Examples nray be raizing of kerz whi st underas<ing other planned road wotks ir
hes sarme area. For this reason, it is imporant thst this SWMP is used as sr
aviderca basa, circulated zZmongst the wacicus councl 1gams and reviewsad
reqularly so that cpportu nities for mplementaion can be idertifisd az they adse.

333 BenefirCost Ratio

The ndicative benafitcos: ratics gyen in Tabkle 2.3 largely follow the number of
properties protected, with the proposed oplions centrsd an the Stamford Pond.
Langlay Vale (RAC) are Maonguch =ark obta ning the highest ratics.

34 Options Appraisal
3417 Generic Dptions

Fallowing discussion of the draft options and feedback from the Cptions Workshop,
Tatle 2.5 prasenis these ophong which are propesed foe generic mplementaton
acrose tha Borough. |1 addition to kdef dezcriptionz of the optionsg and lin<s to
sections whers further informatior can be found, the table shows the fallowirg:

«  Primary Action Owner: the pantnership crganisation which is responsible. n
thz first instance. fo-implemertaticn of the aption

« Friority; an incicative prority fo- implementation aceording tc e fallow ng
classification:

o Prcnty 1. 20'guick win' or action ugently regu red within 12 montas
a2 [rigrty 2: Sonsider now for implementation in the naxt 1-5 years
Pricrty 2. Consider row for longar 12 m implemantatioa (5 years+)
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Table 2.3 Priontsation of madalied options basad on raduction fin number of propertias floodad In the 3. 33% {1:20 yvear) evaent

| Course [Lrii

Cuddinegtury Ealf

swllEy o detardion basins sdjacent by

| Helgate Foad.,

raduoction in fluod depthoon
. Reigals Hold

C uddingion Saolf
COurse)

Priority Lacation Option Description | Predicted Impact in 2.33% Indication of Damages Avoided Indicative Cost of | Indicative Cost Band | Indicative Bensfi:
haszed an | (Drainage Ared) {1:30 year vent) {Benefit; 10 nearest £0. 104} Qption [Cost; 10 Cost Ratin
madel nearest £10k]
results ! |
[11opl | Rosebory School | Inlemup: surlacs wallr stmer upslicarm of | Appres. BO 1ower proporlios EAEM (BD ios proporlios) | £ZEDK [Cacludirg E101k  ©250k 14:1
na 9] ! Brarnfard Frand nwrrgronnn stenuatine area 1o rednse flanded | delivery nf sruer
[Epscm Wosl) downzircdm welomncs, e risk al sowedr | inlErruplian S0 ey
Fleoeing 2l atanuzte fluws to radocs :
pEak runall. Storg 3urase waser ranattmn |
Slamifort Pond s redeee roreaff indo [
| Ereens Lane Stream. | , | |
ZCph. | Langley Vale! B1are sUrtace walel runol trom Langley Approx. 14 fewer properlies £0.9001 | £EUK (xchiding €51k - ©100k 11:1
rix 1] P tes D 1 Wale in & ressreir, datention basis, peond flzaemdexd (12 rexs andl 2 nor-res, aropeties) | conssruckion of ponds
[ERscm C2ntre) 0 wetland 1o reduce e nandtt rate and | RAG CoLrse)
wialurnia. Lhse storacd watsr e ither fir [i) :
irrigakicn lor A Goll Zaboar i) atiticeal [
rechama of aq.ifer Increase sheage :
capacily al exisling WWoodoale hllenniam |
L | Pond | | |
& [CHpE Clarendnr Park ¢ Slore surface watar runnf in & =wals th Approe. G fesser properties £0.3M {5 res. nroperties) | £CG0K 501k - £ =1:1
na 1o Horton Country the south of Mokenzie Wiay which directs | flooded :
Clut: {Furlon & wtc intu thi surface wator sower, Buo- |
West Zwell) profile Herten Lane at junctien witn Long [
Circve Rowd for diginaye tu nonoff into :
anen land 1o noerth east, SHore s riace -
b anoff in dotention begin, pond or :
wetland at junctiong of Hedon Lane v th [
B224 amd B2200. Slore surface watwr [
nineff “tam Homon Sourtry Chub Golf :
Crurge in & ressareoin, defanfion oasin [
pond or wetland t2 reduce ke runoff rae :
a0 walume, Uas sloned waler e [
irrinaticn fnrGalf Cluh ! | i
4 [t Miansuch Park S1ore surface water runnf in & series of Apnrox G fewer properties £0 A 6 res nropertiss) [ £40k {ewaludinng PIBK - £hDk a1
na. 7) (SLon eloigh) delenlicn basing, pords o wellands Lo locded | delivary ol st
redunke the ninaff rate and wnlume | imemrupinn scnameh
Inlenp Sufacs waler Somer apslicar of |
FHonel=igh allciment gardens ta reduce :
donwrisirean yelumes, Lhe sk of scweer [
flieoding and atlenuale flows ta reduce :
| | podk runuff, | | {
5 [Crpl. Epsurt Towin Ruule fowms which ceoced sbe diginsgo Bppras, B Teseer propeiics EQ.aM {5 non cos, propoerlics) [ £1.2M M - £10M =1:1
na 3 Centrs (including | capacity along Ashley Road and1ne Hinh | flosded -
Lllilifics Gie. Easl | Shecloo T B284 rai way underpass, :
Sirects [nstall new drainage infrastniciure to .
[Cpscm Gentra) convey Sulace walsr e a delenlion basin, :
pond nroseetland in 1he rilities Site, ERst [
| | Elrecl | | |
[ B [Cpl. Wacrtde Goeen | Roule floes which exceed Re dramage Appros. 5 1 ewedr properlies EDSM 5 nan “es. properlies) [ FA10k C251k - 500k 1
na 2 Rnad [ Dorkinn capacity along () Wnodoote Gree Rosed flonded [
Road ¢ Ashloy a7 Dok ng Road ko Roschbo -y Paik via :
Rnad f Fosrbery | exisling focdpatk and wesem gals (i) [
Pank a oy Ashley Read and inlo Roscbery :
[Ep=nm CenTe] Fark. Store surface water ninnff in [
Rozalory Park in 2anes ol lew laracss |
| 87 an enlargement nf the existing pond. | : |
T [t | Reigate Road at | Slare eurface water runn® from Reigale Approx 3 feuder propetiss £0.10 {3 res. aropertiss) FA4GE [Ewrhiding ELO1E - £1M =1:1
rnad. 5 Dvill. Brickgye ¢ Road [Merk. Roigale & Banslead)] in lacded and e BO%: canztruclion ol pend n

EE3C S0P wolumiz 2l 1: Oplons 3opcrcio
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Priority Locatian Cption Dezeription Fredictad Impact in 3.33% Indication of Damages Awvoided Indicative ozt of | Indicative Cpat Band | Indicative Benafi:
based on | [Drainage Arad) {1:30 yvaar svent] {Eanafit; to néarest £ 101} Qption [Cost; to Cast Ratio
rcanel neareat £10k]
rasubs
Blridyge Slore surface watar runof fiorm
Cuddmgitan Galt Sours2 17 8 Meserlr,
detarition basing pond or wetland o
reduce fe manoft rate and wolums, Lea
slored weaten gilhen for G imrigaticon fr
CuZldingitan Golt Shalx ar jo aiiclal
| | | rechange of sg.if. | i |
& [Crpt. | Gruunds of [ Inleipd suilace walcr scmer upslecdam ol | Approx, 3 Tesser progoeilics | EQ.5M 3 non-rcs, propoiios) | £820Fk [uxiludireg ES01k - E1M =1:1
na &) chi.reh an owergraund sttenyanor areas o reducs flanded delivary of sewer
Loangimead Roead, | downestredn welames, e sk of scoeeer i updi an s2ceme
GEibralar flzoding and atenuats floves to reduce
Rucication psdk runudf,
iZraund and
eaising Allotrrent
iFardens ard
pong in WMilitics
Site. East Street
| IEPsum Carrra) | | | |
S [Copt. King Sewgoe Ficld | Inbeonaps suifgcc swater sewmer upstream of | Appros., 1 less peepoity feoded | QTR {1 s, propoitys MA Fia, PIA
na 8] (Auricd Park) end | nvergronnd attenuatine areas to redice
AnAgas ARG | downsircam welomes, e sk ol stwor
Ernund (Hoansnill | Aending and aHenuals flows tn reduces
rorLi) peak runol. | _
10 (3l Epsora College | Skone surlace waldr runol ariving al Sppros. 1 1ess propely Meoded | <ED AR O 105, prcpoerly) EIROK E251k  £S00k 21:1
na 4] area [Euell Ep=nrm College spnits grousd. Boote
Mewes wehicsh cxcoed Lhe drainage capacily
A ] [lowns ayvenue snd siore in the
Rk adjaccnl 1 e junclicn with Zomn s
| Rnad
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» Mull-Critarla Appralsal: building <0 the scoring of measures in Sactior 2.3,
adch aoption has bean zcorad accoding to tha citeria in Tazla 3.4, Whare
applicable and availakle, tachnica and economic scorss have been assigned or
the bas s of detalad modelhing, WP zcores hawva besn assigred bases or
feedback from The Opticns Warkshop.

Tahle 3.4 Refined criteria for MCA of recommendad sptions

| Critaria | Dazcription | Scora
Technieal (T} | |sit techpicaly possible and do-
ahle¥

| Is it & priarity to implement’ |
Economic {EG) | Iz there @ sUff ciegnt existing rigk? | -2 savere nedgativa aatcome

| Will =nefits exceed Costs? | -1 moderate negative
Social [S) Will the cormmunity benefit or BiLEOTE

| suFtari from its nnplementatior | O noutal outcome
Enviranmantal | Wil the enviror ment bensfit ar 1 modarate positive outcoms
[Enw) | suffar from ils implemantaticnr | £ high pasitive autcome
SWhpP nef e wader SWhP Fanarship

support this option via discussior
| at the Opticns Wortishop?

3ee further infornation proveed in the spprepriate append ces [(2ppendiz S -
Appendix Pl and discussion at Cpltions Waorkshep dappendix 2% for ircication of
constraints. Based on tha overall score from the Multi-Critena Appraisal, the cplions
have sezn rarked in order o decraasing scors.

&5 per the comments recerdss in Appendiz & <he final generic option hsted in Tab =
3.5 08 recormanded to ba subjectad 1o further “efinemrent bafara baing sonskd erec
for mplemeantaion.

In tha Core Strataqy, EERC recoqn sas that tha aveidance and managemeant of
flood risk can maks a positwe contributior to the development of sustainab e
communines  Palicy 28, which 15 concemad with eneootadqing susaimability of
futLre developmeont, states that EEBC will cnzunc that new doveloprent will awvoic
increasing the risk of, or from, floeding. It is recognisad that this polizy was adoptsd
Eafore the new igsponsibilibes for mansging acal flood risk indroduced by the Floos
& Water Managemen. Act. Therafare, threugh the geneds optians isted in Tab e
2.5, it is recommendead that council pelicy is strengthenad to imarove sustainabilisy
with respact to flaod nsk f5ee alee Sechon 1.5). It s @oormended that EEBC ard
SCC work in fartrerzhip under the new amangements to produce revised anc
consistent planning policy.
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Table 3.5 Generic management aptions {incorporating Options Workshep feedbark)

Multi-Criteria Appraisal”
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Acapt & MR ndicatirg natural dramage Fadtes whizh futl e 1o efuip bunld ng cortrzl &nd EEBL: ARE=Ndix B 1 & 2 (& | < T
deve upinent should resped. Cavele proend should Jlsu plarini=yg functions to conside Appendix O
rezpect lacal landtonm (o 2naurg Sufficient prope Ty Burlace walsr *lood Nsk AN promate
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af lecations for approprate Su0S across the Bonsunh
Fricrify Action
T Kdenife wedws L0 Gramare pfs of (e M0 SRovang ol

aranaga mufas
Z. Conaider ramsoviog Pemilled Ceverare e sighls weill e

an agreamal# e raduee ol fre greanfald rafa.
Policy to fit gresn roofs toonew b Idings and retrcfil where Tn reduce rainfall nineff rate and EEBL. Appendix K 2 1 1 I 1 P 2 [ 7
axisling rools are being replaced. Inaddil o, 17 perviows wolures roem B Idings in 1o Lo Sppsndiz 1
pavurrunt car parking whoo practicablis, modeaale wwents . .
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Mnres: :F"'in::-rir',' 1.4 quick win' ar action urgently required within 12 months; Pronry 2; Consider now fn- mplemertation inhe rest 1-53 years; Cronty 2 Consider now far Innger term implementalinn (3 yeArs+]
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3.4.2 Location-Specific Optinns

Sirm lady to Section 3.4.1, following discussion of the draft options ard
feedback from the Optizns Workshop see Appendix Oy Table 3.8 presens
thoze oplons which are sopasad for implamertabion at tha speofic srmes
identified. “Where poszible, the location of theze ootionz has bean matad ar
the map in Appendix l: Zee farher infomrnmation orovided in the aporoprhats
append res (Appendia G- Appandic P and discussion at Options Workshep
(& ppendix Q) for indication of constrairts. Whera the apticns (2r similar dreft
oplians! ware representad i1 the detailed madel. the Eccnomic MCA scare is
Lasad an the Benefid Cast ratio (Secion 2.3.3). Basad an the averall score
fram the MNulti-Chtera Appraisal. the options Fave been ranked in order of
decreasing scans.

The fol owing should be noted for the locaticn-zpecific optizans:

« Woodcote Gresn FRoad [ Dorking Road ! Ashley Road §f Rosebery
Park: Consider phased implemeniat on ar anly the Resecery Parkk rlement
if suficient surface watar flows will erter tha Park withaat dasignation of
surface floyr outes a2 modelled in this SYWMP.

«  West Park: Jpporuqity to clean up potendally contaminated site of
landfilled pond fadjacert Slew Pond) a3 pa of Wi'est Fark develogment.

= Epsom Town Centre [including Utilities Sitc, East Street): Necd to
ceterming wheng the Church Reas underground river goss.

« Nonsuch Park: Consider initial investigationz as an envirennenta

enhancement project invclving local walunmeer groups (2.0 Friends of
Maonsuch Fark) as advocated by the ‘Big Soniety

EE2C auv P Wumz I Optcens Foport dos

e, (e
EWELT, surﬁn Agency =
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Table 3.6 Lacaiian EPE'E‘I'ﬁl:' management ﬂpﬁﬂlﬂE {innarpn-rtatr'ng ﬂpﬁnns Wnrﬁshap fEEﬂDaE‘FI}
Mulb-Criteria Ap |:|-na|i5.aulIr
| Ophon | Cheacription Key Components Primary " Further ' Priarii'_u,r‘ T Ec 5 Env SWmMP L TT: ]|
Location Ackitn I e i o (max_ 0]
{Crrainage Chader”
Araal | | | |
| Langley Wale f Stee suiface water 1. Resanvuil, delention basing pond = RAC Chk  AppsndixC 1 2 2 [ 1 2 e g
W00 ot rnot tremm Langley wale o Wetland adiace qt 16 Lang ey . EzELC Appendix O Sl Elerme s Incicatne bio Forkds wll Forkds wnll E1rarg
L Epasiarm in a 1egervoir, dete ntion Wale Foad s RAC Golf Suuse Fechirnicial ly ratic: ~1:1 enhancy gilf enhiarcy support 2l
Cicw 3] Dazin. =0 ar w2tland 1o land or adEacent Thames Vister frassiale. [EXC|L 25 colrae Hlociversity Wlarkshop
recluces Lhe: runal© rale EeLIrm pirg Slasion. R Consliuslio o and rocduca
and wolume Llse stored 2. Detention hasin or pond atnorh MEEEIyoir pands in RAs waler Use
wealur it Tor ) cid of BAS Goll Cuuse l=nd gpplicalicn yarlf coaursc)
imigat an for RAG Golf d.  Low bund amoand [anc containing Imakes 11is
Clubeun il grtificial exisling pond ur Wood cote Sreen clermuenl g
rechia-ge of aquifer. Riad 10 increase storage high pricrity
Inurcase: storage capacily | 4. Surface Ao sote along tu mipeloreerd
of existing Weadoote Wocdoote Hurst
| L Mlillerimiurn Pured. { { { | | | |
Wit Park Shuig suifase wabo 1. Dederdiun bz sing purd o wedlard - EEEC Appondix 2 1 1 1 2 1 1 g
runafl in & detetion i &ite of filled-i1 pend 12 1he no-th Fotemially Could be nost Reinstatemeant | Further Supperted al
basin, pond unwiztland uf Stuws Pud contaminaled | beneficial if of historical ciharoe local | Wurksbup
nnrth of Strwr pond inste | 2. Pand crwetland immediately land could b= | West Park pni-ds Envircnmeani
Gl lilled-in pored, and dasrsircan o Whiesl Fark A1 iSEu [ FaTa [Tty
dnvenstrear nf Wilest Park contn hutes,
o el opanicnl. allhouggh dogre
of rick is
| unceila n |
Merh Basl Slere Surlaso walor Dielenlion basin, pord e wellard +« MEZZO Appondiz o £ C 1 Z 1
Surray Cnllere | nunnffin & dete ttinn i the crounds adjacent ta the All elernernts | Could be st Pand wiconld Pand will Supported al
Cl Toch ey pasin. pond ar vw2lland Lo MESCGT deacloprmenl Lezhnically Erclicial il cnkance sccial | cnharco Wuorkskop
(WFSG0T) recuce the ninnf rate pnssihlz developer envirrnmean! of | bindiversity
. and welurme. | | { { . | Gonbib les | it | | |
Mensuzh Park Slore surfaso waldr [ 1. Delonlion b2sing, pands or | = BEC Appindix o 1 |1 | 2 | -1 1 | 3 ]
rnff in & series of walands i Mansuch Park + FFR All zletnants | Indicstive o hay nat be Further Sirmnn
dalenion basing pands = Sullor LeChnically 1alic 5:1 able Lo uso ciharce [aeal suppind al
o wesd Il ke oneciuees thes s Al pexil ades N ArESs baicadiversily WWarkstap
rurot rale and w2bome, althaugn Tww | delweery af durilng exirems
palicy nf SEwEM e S
HEWED inlermuplicn
intern. prion =cheme)
al Lis sile 1o
L i | be clarfied | | | |
Fosabe -y Irterrupt sudace watar Intemup sufRcE whkEr SRWwer « W Appendix 2 2 | 2 -1 (K P
SN0 ¥ Sewel upsliearn Ol upslrearm ol Rcesbary Schanl L Appendia Dalenlicn Indicalive xc Mo Al L Meutral Slrang
Stamford Pone | owemround alren,/rion Flay ng field, provide =storane in A EEELC bRsmin ir ratic 14:1 ahlr tn u=zR envircnmenial | supped at
Area LG reduds delenlicn Basin and pernmil re- sChac! Gould Qe areds benel L YWorkskop
dnvinstrear wnlumes, 1he entry of ‘lowws 10 the sawer syslem be for semer during exreme
rigk of seveer locding and | 2. Detention basinin land intem. ption Eyarts
atteruzte Flowes be isdocs surinunding Stamford Pord o rairfall
peak n.ncff. Stors runaf
suiface walar runoif in
Starnfard Fond and
iecduees tunoff vty Gredres
, . Lane stream. i ! | . . i . |
cLddingten SBtore sutase water 1. Rezerson. delention basin, pond +« LB Zutton | Appendix s 1 [ 1 e 1 Z 1 5
Coulf Coursy uruff from Coddingtur ol wstland o Coddingtus Gal Appendix = Al elemerts | Cudeingten Gulf | Pond will Ford will Suppoited al
LAl Lourse I & Colrse land. rezhrically CoLFEE iUl enkance golt Enharce WWorkarop
prossi bl | bricxdivarsily

15 woir, dare rdicn | b pxpectad w0 | course
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i A GO fes
. _ ) [ ) __ MuIL-Criternia Appraisal N N
Qpuon Description Hey Compoients Primary Further Friomy | T E: s Env SWMP Querall
Location Action Informatiomn (max. 11
{Drainage Cwrer”
| &rea)
| hasin. pond ar wetland to | | althaugh nel | fupd pend | and reduze
reduese Lhe: runal® rale flacd risk wala s
and wolume Llse stored berefilis not
wealur it Tor ) clual
imigat an for Suddingron
Solf Clab o i artificial
| recha-qe of aguiter. [ | | | i Il |
Wiadoote Route flowes which [ 1. Surface Aow mute oonnecting « D0 Appendix 2 | 2 1 0 5 1 4
Gragn Road ! aaceed IRe Crainags Winceals Grean Joad Dorking + [CCEG Appendia © Bl elemenls Indicalive ac Meutral social Meutral Slrang
Dorkinn Rnad ¢ cepecily along L) Ford and Rosebery Mark reshnically ratic 2.1 berefil envircnmenial | suppon for
&anley Road ¢ Mieodcole Sreen Road 2. Surlace flow ieule Lannecling possi bl benel L Lhes Rosalery
Rosebe-y Mark | and Dorking Raoad inrda achley Road and Rosshary Park rark =lement
Rascbery Park wia 3. Shallow delerlicn basing and
existing “omtpsath nd bund a-m.nd northers penrmeler of
wieaslorn gale Tii) aleng Rosalory Paik
A=hley Road and nro
Rascbery Park. Sloro
surfare waler runnff in
Rascbery Park in serics
af low termaces and ar
2nla<gemsni o the
B existing ond. [ | | { i | | i
Laricd adjace it Irtariupt sudace watar 1. Interupd suifrcs waten sawer = T Appancdiz = 2 1 1 -1 1 2 4
TaA Cullcding cn Fewer Lpsiream af Lpsiream af open land ad@cem +  [ndlwlcial st Could B2 ccal MEY 1k B misconnecticn | Slong
Frirmrcse Walk,  owepioung aften akicon FrirrioEe Wik, provicde stonage in lanc mwrnar Fexchriically bssrizficial dbila tousa 5wl hawe suppor at
Wesl Eweall areas o reduce a cletentlan basin and permil re- possible, Wy | (depending o Cpen aress [o De soted WWolrkskop
prlawying field clorernstrear wnlurnas, he Bty of Tlonaes 1o the sewen system palicy nf delivey of tluringg exdrama | bafore apdion
radjacent risk o1 seweer Hacding and | 2.0 Intenupd Surlacs waler sewsr SEWEr SEYEI Evenls can be
Horon Sdream)]  sttenuzte floss bo reduce up=stream of varinus AreAs of npen intern. prion internintion impamanied
and warious peak menell, These will space adjacenl Hogsmil River al 11is &ile e | schemer and
localians hawe a particuler he nefil 3. Intermup sufRcE wRbET SRWer be clarfiad likRly
adjacenl T redducing peak lows upsliearn al wesl Ewell Elaying dawrslieam
Hogsrnill River - duwen thie Hogwsomill River Ficzld. brizriixfizs fur
b L nbe Kingsten. 1 | { [ Kingston i | ] i
Clarenden Fark | Stcre surfase water v 2wale to the south of Mokenzie + EEBG Appendix s 2 Z [ -1 [ ¢ 1 | g
! Huitur iuruff in & swaliz tu the Wiy o dircol swiface nanoff into = Huitur Appendix o All clements | Indicative o Moeulral social | Swa uowill Suppoited gl
Country Club south of Mekenzie Wiy slface water sewer Country Appendix = technically ratic —=1:1 berefl enharce Workskop if
winich ditegls waler intu = Dedardiun bzsing purd orwellard Cl.k pruszi bile, bicdivarsily wuik:s at
The sufaoe waler Sevser. adjacent 12 juncticns of Hoon +  Individual and use of Clarendon
Ra-profils Huiton Lane at Lana with B284 and BE2200 land purd “orgalf Park still
Junction with Leng Grows |« Bezersoirn, delention basin, pond AT S noLFse reuired
Road for drainage 1o ol wstland ir Hodon Country Cloks irgation could
ot g apen and 12 Colt Calise adiacent Jsused reduce waker
noith st Store suifaca reiluy er-ibwn kraert T
wiater rinott in detenlion
basin, pond arnwolland at
jtnistinns of Horan Lans
w Ll B34 an; B2201.
Store sufane waker
turn  frecon Huiloe
Country Glub St Gourse
ird jecreoir, detention
basin. pond o swetland to
eaduee: The: oo rate
L L and velme, Use stered | | | | i
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. ) ) ) . B _NWI-Critena Appraisal _
Qpuon Description Hey Compoients Primary Further Priomly | T E: s [ Env SWMP Querall
Location Action Informatiomn (max. 11
{Drainage Cwrer”

| Area)

' wegter for imigatian for |

[ | Goll Clab. | | | | . {
Epscam Tenwm Roula Mo which 1. Surlace Ao meole conmesling EEELC Appendiz o 1 -2 1 1 1 a
Centre excern he crainane Ashley Road and the Hich Strast SGE App=ndix 2 Meay surface | Indicative oo areen strest Further Supponted al
cinciuding capacily glung Ashiy 2. Drainage infrasbiocloes o ooy Appendix = wid Lo ralic -=1:1 planlcrs along | coharoe local | W' kst op
Litilities Site. Foad and 10e Hinh Street surface waterto Litilites Site East drainage will Hih Sireet picdiversity atthcugh use
Easl Siccl: 1o L BZB4 1ai by Shocl hiawe shallom e pond in ul yiein

undemass. [Install new 4. Detention hesin, pond orwetlard aradisnt Lhilities site street
clrainag e inlrasliodiure b irn LiliLiess Sites, Casl Gliesl Could im prowe prlalers and
Convey sUfRGE warertn A social prpety
clelention bazmn, pond cr envircmmnenl resislan ces
wetland in the Uril ties resilienne
Sile, Easl Slrecl, Uao may Le mcrs
qreen slrest planiers feasikble

. alang High Shreal. . . , ; . { |
Lonarr el ImLerrupl Surlace walor 1. Inbenugl surlaco walcr sowor « TN Appondiz = 1 C -1 1 1 2
Foad, Sihraltar | aswar upstream af npstream of npeaground adjacen! |« Individoal Whil=t Indicative o b3y nat be Miscnnnection | Sopport fir
Recre-alian oG raurnd &l alica Lhex chereh an Longrncad Awcnud, land Lezhnically ralie-<1:1 able Lo use 5 wiould have clasor
Grongad &and areas tn reduce pinvide slorage in & deteniing UET T prsEsikle, WY | fexclades CMEN ArEAs to he sorted partn rrehip
Liililics Sile, dowenslncar wolumos. [he Lasin and poril re-2nley Gl Mows + EA palicy of dalivery al during cxlromc | Bolon: Jplon wilh Tuw
En=t Sirpet risk nf meweer flonding and tn the BRWEr By SR SEWET ERuET rainfall can be

attenuate Fows te reduse | 2. INEEMUpl SUMTace Water Sewer Interm. gLan Intermipricn Irnp emanted
pesk nonoff, SHaenuale umshiearn of Allozrmen Gaidens at ik sty ter | schermns)
RIGH HoWS 1 GrEens and 2xistiag pond n LErkes Sise. be clamed
Lane St in swdles. Fronwicles sloracge in & dedendio
Casin AN p2rnik re-entfy Gf FIows
tn th# seweer systern
A, Increase slarags in sSurlace wale”
=BYser naarWest Siresl vin
undemrcurd Lank or lowwering o
=ibra tar Recreation Sround.
4. Sweales adjacenl Gresns Lans

| | Shicamn oo Longrnead Avunuc { | |

| Roiyate Ruad Shuig suifase watbo | 1. Swvale w doederdion basin on wics = SLC Appondix 2 2 -2 1 1 a P
al Cnift Bridge runafl frem Feigate Read side cf Feigale Road between all 2lements | Indicative o Fonds vall Further Supperted al

[Muik. Fuigale & reiliagy underpas: and ioundabouo; tochrically ratic <1:1 ik anou ciharoe local | Wurksbup
Eanstead; in swales ar with A2022, pozssible lzisurs centre | bicdiversity attheugh
defarcion basing adjacent | 2. Swaale o dedandion basin an wees gquick wins
1% Regate Foad. side of Reigate Foad north of may ke
rourrdabou] will 82022, ubta ried
Connected to previcus swa e with througk
didinage pipe. rrigir-tar arcy
3. Swale ar detention Basi an east and oweEnng
side cf Reigale Road bafore kb to ges
JuanZion watlh road 19 Meth Loce. wialer ot the
road orlo Lha

_ | | ! | , | | adjgcant land |

Frnume Hall R aute flowes fimr bl 1  Reprafilr karks and walls -G « LG Anpendis = | 1 §] £ 1] 2
High Shreel whic crable Surface: walar wiish Al clernonls Likaly 14 be: high | Maudral social Meudral Suppeicd al
exceRis 178 drainane axCeeds the drainage capacity of teshnically B ratic berefi envincnmental | \Workskogp
capacily inlo Lhe: chaonl Lhe: High Shoeel 1o eoler Lhi prussi ble STH THN| dllheugh
between the read and channel between the road ard nuick win
Beourne Hall. Buouine Hall. rriair Lenan o
may ke more
| frasitale
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Qplon | Descrption ey Comp-ieits Primary Further Frioifly | T Ec s Ehv SWMP Querall
Location Action Informatiomn (max. 11
{Drainage Cwrer”

| Area) !

| King zeome termipt syrface water | 1. INESMURD SUTACe wWater sewsr «  TW Anp=ndix = i L 1 | -1 [ 1 1 z
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Fark) averqraund atten. ation prowide 51000 i a detention land teshnically Eeneficial ahle ta use swould have | Workskop if
W'd g arcas Lo redoc Brrsine and peeenil ie-cnlny el Mo LT L] 5 pussible, W | ool ados GG d1C8s Lee b2 smelud Uiz
Athletic Grodnd | dovenstrear volumes, 1he 10 the sewer systermn policy of delivery of during exireme | befors aption fonwand] by
gl Shaukbolt tisk uf suweer locding and | 2. Inkcirupd suifacs watcr sewor HLWLT I H covents cdll b T
Fark. attenuEte flows b reduoe upstream of Weandgss Athletic intem. ction internptinn it emerted

peak renell. Ercund, provids sherage in a al 11is sile e | schamea)
deterticn basin And peE re- be clarfird
cilry ol “lows 1 L Sowecr Syslem
3. Intemupd suMface water spwer
upslrearn ol Shadball Park,
prnvide slorage in & delenling
Lasin and poril ie-onliy G Mowes

____________ | mtheeewersyser. 0\ . . e
Courd Stera murfase warer 1. Delenlinin hasin in Cood +« EEBC Appendiy 2 3 2 -1 -1 o 1 1
Recre-alian furall ar | aves wlnch Rcorcalion Graurd Al alemcnls Unlikely Lo 1ead P sy nal Lt Mzulral Supporlod al
(TR | axcerd the capanity nf tenhnically tn =ignificant ahlr tn Ler envircnmenial | Worksknp

Pound Lane dilchin a PSSl EBoncliss CpPEn anas bBonel L
detentinn hazin to reduce during exireme
e FLnart rale and 2venlis

b wil.ame, | | { i | | | i
Epsom Collegs  Steie suifase water 1. Surface Ao rouake connescting = Inclivicdual Appeandiz = 3 1 -2 -1 o 1 -1
dred rrot arwing &b Epsaim Doans Awenue anc 1he park land Appenddlx £ Ll 2lerments Indicatre 2 MEY 1k B Meutral Slpported al

Coalleae spads gioian. 2. Dederdion basing pored orwedlared AT ELS Fexchriically ration <1:1 dbila tousa envimmnrnenial | Whiarkskoop
ot Hows whilch It the park adfacent L e Junckhzn possible, Cpen aress benelt
excead he crainans of Dowwris Ayenue nod Do dlthaicgh tluring exdrama
Capacily along 2wz Road rauling [ows EvENLS
Auenue and slore in the 3. Delenlinn bazin or swale to skore intc: Elizabath
park acjacerito the wirer adjacenl Gollege Rodd in Wt sh park
junctinn with Gowns Epsom College spors grod o willl need
| | Raagl. | [ consideration [ |
Mnres: 'Pricrty 1:4 quick win' or action usgently required within 12 menths; Prionty 2 Consider now fn- mplemertation indhe rest 1-5 years; Prioty 3; Consider now far Innger term implementatian (G years+]
“T = Technical Ez= Economiz, & = Socdl, Eny = Envirennental and SWMP = Syface wWiater Managemeant Flan project
*E& — Envitunimicnt dgoncy; EEBC — Epzorm & Ewcll Borough Souncil; 802 — Suirey Cousty Counci ; SESW - Subun & Edst Suriey Wate - TW — Tharnes Water
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A5 Summary of Options Appraisal

Individual maasures to imgmve management of surfaca water flooding i1 the
Corough have been grouped into 3ix generic optiona ans sixteen location-
specific pptions Thase oplions have bheen pria-iised hased on ther Multi-
whlera Appraizal MCA] gcora, wich considers Llha cenalils and leasibiliny
frem  technical, ezonomic, socid, environmental and  SWMP project
perspactves. Far ter of the lacabor-spechic aghons, the ndicatva reduchor
in the numker of propertias fleedad in tha 2.535% 230 yvear] annual probability
eyvent and the indicative cost of implementing the option have baen uzed to
determine an indicative benseftcast ratio which has been Jsed ir the MCA.
Tha MCA also ircludes “esdback from the wider SWMWP parnerzhip as
ohtaired through the Cotions Warkshop, This feedback includes a sungestsd
priority for implEmentation The top sconng gensns and  Incaticn-specfic
opticrs according to the MCA scors ara:

- Jmnt top sconing gencric options in MCA:

< Exising and new SulS (pariculady soakaways: and road drainsge
should be properly  maintained dncluding eprofiling of mads as
raguires] o ansura their continued affactivanass. In addition. mainta r
exisling waterzoursas. rasn screans el

o Hamme awarenass of surtaca watar FAoos nsk soth with n EEBC ard
potontially with the puklic, Link with cnecuraging uzc of rainsatar
harsesting. olher scurce control measures and aptaks of propeny
level resistanca and reziliance maasures.

+  Top =conng location-specific opticn in MCA: Siorae surface watzr g ff
fram Langley Vala in a raservoir, datention basin, pond or watland to
reduce the nunoff rate 2nd volume. Use stomed watsr either for (it irdgatior
for RAC Galf Club or [ii] artiicial recharge of aguifer. Ircreass storags
capacity of axiztng WWoodcobe Milanrmiom Pond

Howewer, it is rmpartant 1o note that there sme g numbsr of ways that all he
proposed options coLld be viewed, in additon to th s ovaral MCA scodng:

= Incramentalfopportunity-based  implamentation:  Impowved  anc
sustainzble managonont of surfacs water floocding iz unlikely to arzc
thrzugh implementation of the above options alone. Instead. implementirg
any of tha prapesad cptians whan the opgorlunities ansa [a.0. 25 part of
aristing develprent plans] will have a beneficial effect, providing that
implementation of only car of an option will not advarsely impact flood sk
boefora tha who o option is realisad.

» Beanefitzeost ratie: Tha indicatwa benafts ard cosis for ten of tke
location-zpecific oplicens idenified a different pricritisation than in the fina
MC2. For examp s. the oplica with the highest benefit.cost ratic concams
attenuation of hign flows entering Greens Lane Siream. which is also (el
to have a benefit funher downstream the River Hegseill iqto Kingston.
Howeyear. this oplion is unlikely ta provide many sacial and environmental
enhancements which i why © scaad les bighly inihe MOA. Howevar, the
indicative bonofit cost ratio provides a dscful picdtisatico in temms of fleod
risk, although the high level nature of the assessment should be
Fighlighled.

EE2C auv P Wumz I Optcens Foport dos
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»  SWHMP Parthership: Through the Options Workshop, 19e wider SWhP
partnership indicated =trong succor for soTe options ans more tantative
suppert for ofher options. including an  indicstion of prority  for
mplemarniation For esampla, tha fol oving  options recewed  strarg
SUREort:

e langley va e ! Winoncate atenuat onoand euse of suface water
Monsuch Park increased altenuation of flows in exizting wetland
Rosebery School ¢ Slamford Soro stenuation of “lows upstresm of
Greens Lare Straam
The Rosebery Park element of the opticn also considanng & suface
flove route aleng Waodone Sreen Rosd ¢ Corsing Road ! Ashley
Faad
Vanous locations for seswer irternupt on adjacent Hogamill Rivear

Whilzt this waz basad on analysizs of tha factz of tha options, it alse
provides an important indicaticn of the direction of travel of the key partner
orgqamsatians. for axample az Surrey County Council take on their nee
responzibilities under the Flood & Watar Managerent Act.

The diffzerent methods used for appraisal anc prioriisation of the aptions
presented corip-ize an 2vidence base from which apprepr ate oplions can ke
cansider unhear as pppatun ties arisz. A nJmber of ocppartunities havs already
been derbfred n tha councl  nfastrocture Dalivery Pan, incloding  for
implementation of options relating to Epsam and Eveell town centres and far
implementation a® generic measurers relat ng ko the use of pervious pavirg
and mainlananca.

EE2C auv P Wumz I Optcens Foport dos
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A P S URRCY fugency

A ranga of opions kas been danttfied o mpreva managament of surfaca
watcr Acoding acress the Borcugh of Epzone & Ewcll, Tao aptions have boch
developed from & review of previods studies, Muolbd-Criteda Ana ysis of
individual neasuras, sile inspaclion, datailad modslling and eonzullatior with
Eroect panners and stakeholcer organisationz. The cptiong have been
designed to fit within the owvarall philazophy dlustrated in Figure 4.1 as initially
cuthred in the wis on far the project

Options need ta be techn cally Managing the rigk will invales;
leazible and alfordable. v Conbedlowg runoff as clzsa 1o
«  Seek opticns providing social its source 25 poas ble

ard srmvironmeral banatts r Keep runctl an the surtace
= Take advantage of devakprmant and sepdarats from foul water

cpportunities + Mot passing the problem
«  Cumulativa Benefit of @ nomber Ao natrear

cf smalle- optionz

v w
h‘"—.&- ;

e

Idantify viable aptions to of surface

water looding, for the benefit of the Barough of Epaom
E Ewell and its people. both I* and i futu i-!._

-
_‘---
o .

Sustainatle managemEnt will invglwa:

v Eeap ikaly flow moutas claar of obstructicns through
planning and meintensnce

* Raise stskeholder amd public 2warsnsse of flooding so
that its conscquences can e reducad

Figure 4.1 Qwerall philosophy for the identified opfions

Zix options have been identifiec for gQeneric implementaton across the
Borough, most likely through irtmaduction of EEEC policy, and sistesn for
implamentation at sgpacific locaicns Optionz have been appraised using the
following procedures:

» Indicative benefit.cest ratie; Far t2n of the Iocatinn-spscific options, the
potential benefits (i e damages avoided] and Zosts have been estimated.
This provides an indicalive cerelilcosel rabe far 2ach aof the wan optl ons
which has besn usec to prov de one indicatar of prcty which considars
‘he degres of Aeod fs< TFe figh level natore ot tus sssesement shoold
be noted.

= SWMP Partnership priority: At the Options Workshop, the Parmerzhip
d scussed whicn of the following indicative prorities would e peferabls
“ar the optias:
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«.  Pria-ity 1: 4 ‘quic< win or acton urgenidy required sithin 12 months
- Priodty 20 Considor now forimplemontation i1 the noxt 1-5 yoars
¢ Priodty 3: Consider naw for longer term implementation (5 vears 1)

Theza priodties, and the associated indication o support for the opticn,
provides & second indicata- of pricrty

«  Muli-Criteria Analysis. Each option has been scored an its feasibility
andfor benefits scocording tc tne folowing cnteria; {echnical, econamic,
social, envircnirental and WP project cjactives. Where availakla, the
banefit.cozt analysis Fa2s been uzed to inform the economic score and he
SWMNP partnership picnty Fas been used tooinform e SWMP project
abjactives scoma. Tha aptions have bean ranksed on this overall soora
which provides a third indicator of priorty.

Tablz 4.1 lizts the gonoric and location-spocitic ostionz which have boch
iderified as mosi preferable in each of the above thee appraisal lechnigues.
Far example, each af tte aptions hsted in Tazle 4.1 received strong suppart at
the Cptionz Weorkshop whergas arly one of the options oxtained the highest
indicative benefii.cost ralio.

The different methods used for appraisal and proritisation o° the optons
presented comprize an 2vidence hase from which approphiate eptions can be
conzidar furtha: as oppo-turitias arize. Indaad, a rombar of epportunitias Fave
alrsady heen identifisd in the council Infrastrucwre Delivery Flas, inclading for
implerrentation of optons relativrg 9 Epsom arg BEwea | town centres and for
implerentatizn of generic meazdnes relating to tie use of parsous paving and
mainte1ance.

Howover, impoved and sustainable managemeont of suface wator floodirg is
urlikely to arise through implementatior of ore or two of these options slonz.
Inalaad, irp emanting any of tha aplions proposad n this rapact, whan he
cpportunities arise (2.5. 32 pat of exizing development planz) wil have a
bereficial effect. pmvidirg that implemenaton af criy part of an optic will not
acvarssly impact flocd sk bafora tha whala apton is realised. Tharafora, it is
strongly recommended hat all options are kept in mind by the vadous key
council teams far implementation and their potential reviewed an & regular
basis.
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Table 4.1 Opifans ideniffied A3 most prefarabla thraugh henaffircost.
SWMF priorffy and WCA apergisal technigues

Descriptian E:C SWKMP | MCA
_ | Radio’' | Priority” |
Ewxiztirng and ww SulS {paticulaily soakaways) 1|III,./ v,;’
and mad crainage should B prope-ly maintzined
by enmsu e fhir comtinoed effectivanass. In {2 (2]
Addmicn. mamsm existing walemourses. imsh
| Seredrs B | { |
Raime syaieness of surface watar Tood sk bath v.r’ vf’
within EEBC and poteqtially with the pubdic. Link
with ancuLraging use of 1hinwatar bareesting, a 2] 3]
Clher sauUrce S2Nrdl e easures and uptake ot =
= | properly lewel resislance snd regilicnes measures. | 9
£ agddopt @ maoindicaling nalural d-ainage roules a v
3 whirh fiture devslnpment should respen E
Deseclapmant shauld also raspecl lasal land T 2 w2
ta ensure sufficient cropery thresholds, [n
goddilion, gduul g inap indicaling L soitabi ily of
locations for anpropriate SU0S across the
Eurough. | |
Fulicy 1o il arcer ools B new bailcings 20 1|Ilr.r’
retrofit wehere existing roofs are Eeing replaced. In
adudition, fil o -wicus pavormonl car parking who 21
| pract cable. | _ {
Ftore surface vigter runoff fram Lancley Wale in a ./ ‘,f
roserweir dolenlion bazing pond o welland Lo
reduce 1Fe runaff race and velume Lse stored 12 L3
wader cilhar fon () inigation for RS Golf Club g
(i) artificial rechame of aguifer. Increass storage
capdiity of uxisinyg Waodcotu M lleonivrm Pond, | | |
Slure swmiface weater runaff in g serics of dedendion 1|IIr.r’
@ basins, pords or owetlands in Monsuch Park to
= reduce e rundll rale and volume. | LA
& Iidemupd suiface whber sawer upstredm nf \"'( 1|II,.--'“
ol o yraund Rosebery Farg allenudalian area Lo
E reduce downstream volumes, the s of sewer e |
= Moodireg and allenuals HowsS o reduce peak,
§ runaff. Stnre suface wate- unof in Starmfnnd
L Pord and reducs nenedl inlo Greens Lang Shigam. 1
Inlarrupl Surlals waler Sewar upsiream of varic us \/’
cwesground stenuatinn areas {mainly adjpcent
River [ogsmil y Lo reduce downsiiean wolurmes, 21
the risk of sewer finodinn and arkenuate Tows 1o
reduce peak ranell, Thoso wll hae a paricular
bene i tn reducirg prak fines down the Hogsmill
Hivcr inla Kirgslon,

Motss:  Highest bensfit cost ratic statec
© Al listed optiors scorad the mas mom af 2 far his aritanion
*Highast overall MCA score out of 8 max murm of 10 stated
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Available at:
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Mgy 2004,
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2005,
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ponc:s ur weetlands

ZESC SIS Yaume 2;lh;

Cplkons o xonLca

medorali fo ustreme
=2 | I

= Ewsurm Spuits Slub an
Waocdeote Road

= RFuscbory Paik (constuel un of g
senes of low bunds andior
inciease capzoity uf caising
pend)

= Euwsorm Cullege Spors Ground

«  Land adjacent o Reigate Road
1o the: nonth of Doift Endye (Mark,
Fe gste & Banstead)

= Mu-such Park

«  Mekenzie Wiy

. Gitrallar Reorealicn Srourdd

+  Semfom Green pond (improve
currinl Slarage: 1 inZreaso
rapacily of Greens Lene
SUroan)

+  Mnth East Sur-ey Collegs of

a1

bk s TR Agency
B precific Dption Cption Type Description Locations Primany Further
Actian Information
| D iers”
Slore: safacu SLDE —su ure St suifauu waer = RS Solf Coursc = Andivid gl
water sueh that it zontral ninoff ir & reseroir, «  Cudd ngton 3alf Gourse (Sutton) ar
var b laor used dederd un basin, pond o = Huon Park CGountiy Chek OIS
an Fe weetland to redace the +  Easom Palo ZHub
i ff reto and wvolame in | = Holon Pak Faom
meerale 10 extrems
owans, Use sloqed vwalor
. | an sile Aouemlic ©
Siore sarface SulE sonroe confral | SFore suface waner s Thames Waler inztallation A . T FHENLX
wiler such Lhal il — dglenlicen basin ranallir a delenlicn Lang Iy Wl - SESW
car he uRed tn has n to reduce the minof r =
recharge Lhe rale and welume in
aquifer for later mederale 1o lams ewenis
abwlraclian oo slored wealcr L
(Artificial BReshame rec:harge aquiters for
ang Bocoy oy owediler Supply. | |
Sl Soarlaco SubE S0urce conlral Shore Suilace water . Mocdocte Srocn Read pong - Indiwidaal | Appoendis O
warsr ninotf in — detention bARIn ninaff to reduce runn'f [increRss current s.orages ard
dalonlion Lasin, rale and wolane CElpoacily LN L
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Specific Option

Ciasign frr
CcoeCordance [may
inzlucde: raising
kerbs or threshelds
uf pruvdities,
reprofilng roads or
Traffic calming
ME3Ures or
irnslallaticon of
10eEn street’
plariars]

Interupl surface
Wiler sewer
upesdigarn of g
attenuation anea to
INZIeASE CApEAcily
in 1na =system

Proerde: rica

ZESC SIS Yaume 2;lh;

' Option Type

' Cesign far
onCardance

Inuregse sewmar

capatity

| InCrease sewer

Cplkons o xonLca

Ly o

Eme'irnnmr_m @
b Al T TR L Y

Deacription

" Bnute flows whico
owcond Lho drainago
capacily thioogh the buit
evirenment withau:
causing fluod darmagy in
mederals 19 exrems
avary

Prowide ovegiuand
Forge and ateneation
af fluwe in the safaoe
wepter sewer, TEis wil
roducs downsireant
wnlumas and tha sk of
omly ||ClI:III:|ir'IQ in
meoderale {o extreme
[ |

During LN 1 T ]|

Lacaetions

Technalagy

P aving “iclds of Ruschery
School

Land adjacend wooaibvay | ne and
Crizket Grownd at Harefisld
Bidgo

The Walch Memarnial Spors
Ground (Sulldn ESrammar
Schnal for Boys)

The Sl Hailowbuians Bug by
Fnotball Club, Ruxley Lans
Land Lo L Sl of Harlon
Lans

The 5ile ol e lilled-in 2o Le
1he nnith of Stew Prind [Epsnm
OO,

Cn.at Ferreation Grouad
Langley Wels finm uding stnrans
ol runallin RAC Goll Courss
and fonrnalised walsr crossirg of
Langley YWele Raoad)

WWondeote Horsd

Waocdrote Road

Aghley Foad and High Sdiwet
(Epscm)

High Stinet Ewell fadjacand tu
Baumne Hal)

LHilifies 5 1e. Easl Streot

Land adjacent _oagmesad Foad
P wvinyg “ields of Blenheim High
@ohool

Warious parccls ol ard adjacenl
Hnoemill River al CFamber
Mead and Pack Horso Bridgo

A lmiment Gamdens sdjacent
Paik, Awvcius waslin SElonelzigh

Eozorm Hidh Slieel S Easl 510l

ad

| Primary " Further
Acdion I farimakion
| Owmers*
- LS00 Apnendix E
« EZEBC
I
o ndividual
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WNErS
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Specific Option

Option Type

JEPSOM XY ¢
EWELL oy, &

Deacription

e Ensironmemnt

Agrosy

Lacaetions

| Primary

Acdion
Ownners*

" Further
Information

surfane water
drainage

| capacity

Easl Gtreet Liililies Sits
lay & now draingge oipu
from the Higk Stree;
Idilway undopass infao
FOrye in the new
dewy upnicnt

Ltilifies 5 1=

Incrogsc lecwl
GOrvyEyYRITGE and

WANETGO UrESS

ZESC SIS Yaume 2;lh;

| Inurcase sapdcily

slorage capacily ol |

Cplkons o xonLca

Prowvide additionzl
Forage for high flews in
Qrding y el e urses
curng mpderate to
Crbramg cwcnls arkd
RMNE.IMe nNgaing
maimenancs 1o lecally
iIMprowe ConveyAnGe

= Cuont Rewmeation Crousd
(Fowne Lang Strearm)

. B crhcim Road Businoss Pars
(during any fiture
redcaCl oprncnl,. nearporalo
addilinnal storage Tor Grerns
Lane Slraam)
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General Description

Sustainable waler management s=e<s aolulinng
where  one  measue  achiewes  al  leasl  Ded
nhjectives and  provides  benefis to ol ple
slakehzlders The voland goclegy of ke Fogsmil
cackment is Chalk inta which rsinfall naturally
inl Wrales and rechanges Lhe agailee and rom which
drinking hwater is sbstractre by Soiton & Essf
Swrey Waner and, laoa esse degroe, Thames
Wlater. Hoeawer, &s -ainfall imensity increases, a
hgher percetace ot cnntall runs otf ovedand mna : Valo abstraction borcholc
dry walleys. Thit rmschanism may be incregsingly
expeienced uUnder a changling chiate.  Macr
uwardand fliwr pects pass thecogh Lengley Wale
loward Epscrn 1owr centrg. anc ckPosugh 1he
Boroughs of Bansteald and Reigats and Sotton
lowamls Eas Ewell and Mensech Fark, By
intercepding this runaff, potanfial iond waler can be
restduced o Lhe wbdan areas whils oalimising waler
resources. Anificizl aquife- recharge cnuld b=

promnke.

& By cavaling infillizdion #weales across g Tluwgath
tn inlercept munoff and  distitate it Along Austialia iz used ta recherge
conlour lings Lo apdinrise inlilealion Lul wilhcul aguifers

aflecding land-use. Other arduse meRSUTES 0N
Howwpalhs  wehich  could  prcmncls  recharngs
innluds  swales,  venetation  mAanging and
eI o,

= By soning sursoe weater which can laten be oscd on site Fon inigation o slhoer puposes
which naturally rechame the acuiler

v By creating detetion areas around suitable logal ors and positively pumping wieter ino
the: aguifor. gfter =uitable clean ng.

Cf these thres oplions, the first &and secord will proside squifer recharge via natucal
procosses, i, Twough wabcr crnergirg gt 1he surfece being re-distibolcd aeer the land
surface and natural y infilkrating downewards sesuming the Chalk is net satu-ated).

To achicwe iy airm of picteding ad boest ranaging groandweater resaorce:s fur present @md
future generdions, the Envirenment Agency is aiming 1o manage suface water and
groundwaler 45 an inlegrales whale, Twd policics in e Growldvsaizr Palicy, Brodociiog
arid Fraohive (GP3) decornant, wheh indicgte itk Boviiooament Agency's  suoport e
principle Lo arlilicial acuilor rechange arc:

= PE-10: Providing thera s no poellodior. we will sncomage the wogrmedation of
groundwaier cescurses through techniques such as SuDs and arvficial recharge
particolaly weheiy esonices gre scarce. of whee soch activities would redoce Aood
MK Frarm deyelo pris:.

o PE1 WS well conlral alarlilicial rechange and subsequenl re-abelraclicn LG ensarn
pffective developrrard of watar msouces wehilsl gt tha sarmes biems peodecting  thea
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EWELL """"‘ sunnc'r "‘“’""L" ;

erwirannent 3 other ahstrasiars 10 panicu ar, scheraes must be sustainzkle in tenns
ol yuanlilics iecharged sod ne-gbeshiacled.

Potantial Locatons within the Esrough of Epaorm & Ewaell

Marlh Deswns, saolh el Langley Yale acrass How pathe in apoen lields, Tee iclilralior
ewalps wiould fom ' prongs’ which stretrh alonn the cantaures at sntable lncatinns helow
Lhe: sorlace o as nel W impacd or land-use.

Roval Aulomobile Club (RAC] Goll Course on lhe 5 lairway.  The RAG may be
reneptive 10 a detznlinn pondtwetland acmss 190 flnwegath 10 crlain safane water
Thoy woolc hen o Lher gamp Ihe waler @3 higa-l2eel slordge resenedir ar dirscl y Lo
fairways and gresns whers it will infilirste back tn the anuifer

Cuddmgton Son Gourse. Ludd ncton hawve also edpeessed 51 mersslan crealing A
resaryUil which i credted could beoan similar lines 1o the 385 Howewe, bohe Morh of
the sile thare 15 an d2al 0oElicn. 4 jalral dgpessicn between the Spens fields and
Marlhey Avanud which Soald Do Tanmalisced.

Possible Considerations and Constraints

Langley Wale. The coalour rocharg? Schcane requires agreaemanls il 1&od omnsrs Ll
warter anmpaEnies may ke willing 12 invest in a 1mial.

EAL The scheme would include improwing the directing of flose fram Laag ey Wale
Road nle he pond wvig & welland wilk inleiccplcn il necdaed. Inlillealian dircsly oo Lhd
pond may be ciscnuraged a5 the site is within Source Protection Znne 1. Thersfrre
dislibuling Lhe waler Lo e 18ira€ys is 8 win-won.

Tha Envilunment Aguency s SP3 policy slates that Arlif izl Feochaige erd Recowery is 2
key developrinent optan in s water rescurces strateg)y. Howewer. be oplion creales o
sarivs of comples technical chellbages and regquites considegale  invastrnsand in
reseamcn and developmert ab eacn propased Sie WIth nc guaraniee al Sucocess
Huwigwer, the Environmen! #gency encourayes developars of proposae soq@mies o
lalse wilh ther fram the oulzel and meelngs Feld durng the SWME projec have
iniliatcsd Lhis dialogus which should bo fSolced up on.

EZBT ST P wicluve 201 Oullans Repad. doc iR



Jﬂ.ﬂﬂﬂs ._.EFEM m ‘:.j (oo Environment

A -R J AESnCY
AREGGG0 i R SLUEREY

Appendix D  Detention Basins, Ponds and Wetlane!s and Swales

General Description

Control nf surface walser minoff near tn its soumce
can be achiowed lhreogh Lhe uso of  ponds,
wetland=s, delenline kasins and swales. The flond
rss managenenl purpase of Lheso Dealores is s
detain surface water in & s&fe place until the flood
peak P ags passcd.

Thers are & nu-nber nf ponce and wetlands azinss
Lhe:  Borowgh  which  are artas al pdamarcrl  Ewisling pond agjacent Woodeotae
elanding waler providing siorage of flnews and a4 Greact Fodgd

celain degree of walsr regtment. ™ hey alsa Nowe
high eculonival, gasthetio and amen iy banefits, &
number af 11ese exsing aress coull L2 fudker
usexd] o mnenuate Brd store sarface weter flows
withaul significant addiflznal land-take. Thls could
includs rastissing Figh moHimes fiem e poncd and
Coslraching o Bunds  aound  Lhe  la0d
surinunddiry the pond o provids storage for the
atlenualed [aws, Trealm2n: o he Surface rundll
for conlamitants and sRdimen! may B2 requred in
order 1o presema e esisling acclogy of  Lhe
pemanert pord. We are awere nf nne pond in
Epsorn Sommcn, to the nankh of Stew Pond, which
has boeen filled in ot which could proside gsciol
addticnal storage for potental fiows towards 1ne
Wiest Park developiment. i opsned up.

Detenlion bazns can be designed 16 act siilady (o
ponds duiing med weather wohild rarmaining dry
otherwise. Therefore, the a7eas oan oe Lsad 85 e q.
reciegtional facildies for much of the fime. For
example, Rosebery Park could b2 re-landscaned to
incurperales doseies of shallow tariaces o g ruot to
Impede access and -ecrsaliondl Ls2 Ir thase
silualiens.,  aJp-opiale  signage o warn Cf
potentially deen waler is required  Inaress of
v nerable greondwealer Ve, gource  pealection
Zo7es], detention basine may need 12 be lined, As
proposcd in Bppeod & 20 slored waler has |
potential 1o be reused on site f il can be ranstemed
Lo sormembiere mure perrnancnl, Ly, 8 s an
a nolf course,

Guealos gig shallow lincar wvoegutaled  drginago
features which can stare anc Gonwey sUMface water. Epsom College, adiaceht Colloge
Thiy can bu cesigned 1o b pormancntly wet or Road
aenzrally A+ and have litte or ro imaast on land

use, Swdles may beowide and shallow [oinlo-copl

floww k- much of the slorage srea should =till he

abale ko L uscd noermaally wehcn dry.

Fond=s and swales within Schan playing fiskds sknuld drain well 1o fazilitate nanmal uss for
mosl pericds Dol Mgy inclode delinsd welland acas [or hadilal rescrees.
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Potential Locatlons within the Borough of Epsom & Ewall

= The following exisling oonds and wedlande coold beconsideiee fur providing additicnal
Slonrasater atenuaticn:

Wiondoone Mdillenrium Sredr
(LOTEE ity oo elertll er nmereen, i s and Hosebery Park for

floraws Foreesrcds Epsom Toen Centng.

3

Slamicrd FPord o tlows down Gresns Lang Sream

Poncd adjacent 1o tha Al ntrnsrd Sarcderes neszn the UtilHiss Site, East Streat
for fcwws from Epsom Town Sentre

Huilan SSounlry Zaik Sall Cuurse For Mowes inl b Hordo - Slrcam
¢ Nansyck Park “orf ows along Briaraood Road and the Eveell Court Strearn

+  The Tallwwiny lecalions could boe comnsidecd for now pusds, wellands o delendior
hasins

RAES Goll Goursc, Woodeole Paik — pond ar delerdiaon bBasin

Histaric pand in Epsom Sommoa near the Sy Pond — pord

0

Tu 4w bl of the planned Wiesl Pairk dowcleprnent — pend and welland
(already heing cosidersd by devel opers:

The valural depecssion in he Walch Yernorial Spols Sroond [Sollor
Grammar Scheal far Boys, Morthey Swenls) — cetention basin

Cuddinedun Sl Gour=c (Sutbun) — pund or distenticn basin
Fossible Gonsiderations and Constraints

«  The Woesl Park dewelopos g already planring & pond and wetland doee-eslocarm of
the developnent which will serve surface water dischame. However. an additional
Hend, anchie site af e hisloic pond in Epesarn Soemoman, apstregm of The desaclugpamenl
site may lim tthe su-face wate flond risk e 1ne site.

«  Lhse of exisding ponds and woslands as lompugsy stores Tor sorface wador ionoff rmay
reciuire some tregtment of the ninoff 5o that aqy contaminants do not d sturt the
Laisling oo ugy.

«  Ifland arund the psnmanent pand is designed to flood anc store high flows 1he there
will L2 shallow waler deplhs arounsd the perincler and decp water laward s e conlrs,
Thiz herlth and =afsty nisk muost e propsdy addressed through sicnage and
AWATENGSES [3ising.

a  Mnozuch Park enmprses ahout 250 acres of mature parkland and formal qardens.
Land and buildings al Nanscch Park iz [ea2od by 808 1 b Bodugh o Sullsn and
E=EC. Thr Park is designaled green ket land and ite nee restrizled tnopohbliz npen
spacd. pleasurd Qreunds and clacr astivilics rolaled Lo auldsar gamas o reciealicn
Tha Pardis nuew desinnated 25 a strateqic npen spAnk

a  The Epsorm Cormmen Assecialian Lo s SR Sa e iimior sl uill is a walunlary
nrgAanissticn whnse patron is 1he Mayor of Epsom & Ewell, 891 wan meEnage the
cormmen jeinlly wilh EEBC.
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Appendix E  Design for Exceedance

General Deseription

Higlreeay diainago and surfacs waler Somers
gre dusigned to camy watenr baelow gioond in
ppes that coukd othersse cause flooding on
the soiace. Semery hzve g limitec capacity
typizally camyng stom fows of betwesn g 149%
mrd 3.33% annoal peebability @eent.

Lesifnmg for ewoceedance  rencqrises  Hat

|
B - —_— - |
Fliwyas thiaat aaed the bel ;urid dhiaine S | ."s,i
Cats that oo e below ground diginage Eelligr .ﬁ“ ﬁi = L"t"!_
cadacity are alway: M0ssikae bub car be Green street planters in Portland
rmansged b osome  degres by cieating '

dasignated ticwe rodtes, Roads, Caldings and
nther featuies oan he cesigned e contnol
owerand How and clrect L sarely thradch 1he
urban coviecormenl, I omay b gs sirmpls gs
remowing speed ramps 50 &8s not o obsioct
Flerw c owcn placing them to stoe low, Roads
sheuld be shapad to direct fow inl2 drains and
s3%cly amay tu slorago. For caarmple on
Langley Ya e road, it appears that the intentian
wiz 1o drain the road va sdo golleys bot 1he
read CRMbErs the wrong way.

e of ‘gieen stioet plardes as in Porlland —
U2A  demonstates  that  designing  for  SEntral conduit for mnaff along read
pxceedance cen bring irmpotard secial oand in Anger, France

piwiranmental henafis

This eaneepl is already pramelad in Buiray Design Prancipa 4.4 which slales Lhal making
warer a frature rather than heing hidden undergraund can add tn bicdiversily, provide
wildlile enidos and goncrally irmp-oes visual qualily. Mainlenancs o fealures Tor
mananing surface Ao will typicslly be sasier and lass expensve “har rmaintensnce nf
urdenrg reund il asiiod o,

The “ollowing three aspents nnuld b= considerrd b develnp desiqns &t wanons lncatinns
ac 055 Lhe: Bordugh:

+» Burface flow routes, fornalised throaugh the uss of -nad profiling, ke-b heiglts, spes
Luimps CLc,

» [Ereen Streets Cis straclive kerbsice planisms into which sorface water an the roadd s
dinecled.

« Raing property thveaholds at assess points can prowids an increase in flood
proteclinn.

Cutsicde of The huilt enwirnnment, suface runnff will follnws the natural tappgraphy. Befare
Lhizs surtace waler reashes any racogrised walercourse, il could B2 vigwead A% runal” wihick
has exneeded 1he natursl infitralion canaciky. Thersfare, in the same way &5 for buile
crviranments, falaie dowclopment 20ald be designed o accenmodale ceseodance HNows
alnng these drainege rmoues. The Honsmill Integraled  Urben Drainage  project
recommenced lhal  eoridors along malural drdinage moles ac estryed e pormil
cn-weyAanne of snfacs water, The Stretenic Flood Risk Assessimant emphasised that
caseful zonsidarator 2o overland flow routss and avaidance af ther abstiaction, a3 part of
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the 51 desicn. should ne encouraged This SYWHP fully suppors and re-emphasises these
reurmnncications . To o cnceurage inplemcalalion, a map showing the  ikcly natum
drainage routes s well as wponraphic depressions where water coJdlc pond 19 depin, is
providead which coud be uscd by coancil plansuns.,

Potential Locations within tha Bercugh of Epsom & Ewall

Anglysis of the bare sarth fopagiaphy o The Barough has priavided B map steiwing natiw
drainage reutes In th2 absence of the [l envircnmerl, Exceedance mcutes <ould be
planned aleng e foodoeing poetions of theesa natual drain g e rooiss:

«  Linking Waoedcote Green =oad aad Rosebery Park wia the exising footpath anc
vieess ng Awenue Rogd, This will roguire kabe heighl adjousbinen: along Woodools
Green Road, fommalising the conduit along the faotpeth, use of traffo calming
mcdsuie: bwomainta n flow across S Rogd.

« Linking Ashley Road with Rosehery Park via Ladhroke Growe This will require <arb
height  adjustrnend glong Ashley Road and Ladbroke Bogd, apgrepriagle propoity
rexstance and resilience measures and use of traffic ca ming measJares ¢ diredl the
Fluww,

+  Linking Ashley Read witk the High 2treet in Epson. This will require ket height
adjusirent along Ash oy Ruead and the High Shieod, wwith gpproplizte propoity
redstance and resiliencs measuras, Zreen strest planters would be ysed 3 ong the
cerlie of the High Shiget 1o gttenuate the fow and provide suciz gand envicormarndal
henefite. Othrr adjrcent roads could alse he cons dersd: Snuth Street, Ashley Avenue
Clhianck Slrocl and Dppcs High Seel. all ol which camy Sorlaco waler 1ooa [owe paoinl
inder the railway brdop at East Slrast.

Fozsible Considarations and Constraints

+  Thought sheuld be given to the Total Space’ inoan wrban setling s that kerbs,
channels anc streat fu nilcre direct fowes willoot abedrocting acoess to o whiealchais.
pedestians and cars which ould share the same space

= Srzkehulder sngagermasnd will be irlegral tu 1he piocass of Totys Space and designing
for excesdance and key stakeholders will be Surrey County ounc | (SCC1 a5 1he
highwegy Aulborily. residerls asscoial ons o digeuss concams aboul increasod Mood
rsk tn nrcperies and EEBC/SCE pmergancy planninn.

. Gorocl shaping, o repeceliling” oapadunilics eocur whden e re-surlacing is planncd so
as tn kepp oost 10 A4 minicar

. Fanmaligsing owcdznd [Haw roules 20ad cangide skocp Slapos whcre wolocilics may
he high
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Appendix F  Increase Surface Waler Sewer Capacity

General Deseription

In genesal, nanaging salase walse an Lhe land surlace
(ar is rmore cost-efoclive wrd sasienr o mainteio [b)
pemmits  attenuation of peak flows 10 redace sk
donwristrazim snd (5 provides oppoitonities fur social
and  enwironmental  benefils  However, 1n same
situstions.  perliculady in densely developed  greds,
acdding storage and'or ncreasing the capacty of 1he
sEwe nedaors mEy have to be considarsd e lirmid
oveland Mow and  ficoding anc the diszharge of
podantially polioled floodweste: thotugh misconr Betizns
Wit 1he FeLl sevwer.

Similarly, &s & generzl principe we oo rob waAnk to
ncredse the canmveyance af Suilace water downslieam
Bl ralbicr cord ol il gs chosc o somoe gs praclicable,
Heviever, sometimas thers may be 8 neec to move
podurlial oo wascr from g woel-spul be g =afe stoago
area. A new dra nane sewer oo d collect exceedance
surface wabter gnd sonrecy i safely shhuyh 8 luwe arca
to a pain whe-e it csn sither break to the suface within
gr upen detention purd o sooan undemgiuond sturaguo
tank.

Icriasing su-zoe webter  sewer capdcily oouold oo
possible thowgr:

= Including cu-ling or cfi-line stoage tanks in lhe Raifway wiierpass o jnnckion
BT, of Eas Sirest and High Street.
Epsam

a  ACdNg newy S2wErs wiich can e cyveisizec 10 ooade addiiianal starage.
= Enlaying erisling sewe s duning rmaitarenoce wok,
. Feowding cverglraund sterage Shrough interniplen o IRe 2x3iing sewers.

Surzod watar sewers have g imiled capacity ypically ceiming slomn foes of befween
T ard A53% aqnJdal probabn dy ewenl. Greater ew2nlz wall excesd 1he Capacity anc
flevading sy ooour, memupdion is an opporunity o daterming sehere ary ercEsdinos
Flc:ading ofours, The opportunikles 150 In12rrupting sUnace walslr Sewers may be

+  Whee the sewer i asching its capacily in cetain stinm ewands the waler company
may traditionally seak to increases tha capacity of 178 sesear 10 reduce tha risk of 0csl
Muoding, T s bappens Wheo e Tocd pratdern ray Be roescd dosresbrean and may
exacebate floodi-g overall and not reduse it In this case. & sewer run could he
irfcimuplod by romowing pipes and sealen allosed e be stored inan vpen space. The
water could then be allowed to discharge back into the sewer & a cortralled rate
Crrizrgrou -l stuagu is thos poimnilbed na consralled space,

«  Where a deline-ate palicy is emploved 190 reduce 380 runotf inlo watercou-se, [0 this
Ldsn, 8 siweor may bo shortuwed so thal walor again fows thiouygh a storage spaoc
juz cutside the floedplain befors entering the waemourse,
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Bath iressures of opporunities Sor habiat creation, The npen spaces ondle he in parks,
sehcal anc recicalion playing lieds, allckmonts and mam ns o7 aeon wasle gound as
above

FPotential Locations within the Borough of Epsom & Ewell

FPassille |Qcalans tar Sewer internl pten could nciice:

Eingy Seo-ges Fisld, Aunnl Paik, Sw sty Boadl, Bwell

a

Veanadgas Alhlets Ground, Grafcn Hoad. eweall
BElarhsirn Higg Sch ool Longmeal Boad, Epsem
r.  [Eashalder 5te & Zavilion, Virtnna Flarce, Fpeom

A palardial nsalian for a new Sewc” mould bo belweon Eosorm High Sorecl wig U e
railwizy undenaass 1o dischame inte the Liiliies Sie (Ezst Streel]. The sewer swould
culhedt surface waler g3 Lhe junclion of e Hgb Secet, Depoer Highe Sbeeee, Chorck
Srest and East Street and then n.n under the e spat daibway brdne. Epsoem -
Chean line) un Egsl Shicel, g org Lhe Hook Boad o e Ga: Works car park sl il
wallld run adjacent 19 the Epsoon — Ewsll YWest ra byay ing b2 the apen spaces
betwwer i the Gas Wharks: aid Stencs Soad.

Gikraltar Fecreator Ground is & potential site for off-line s1aree n the suface wEter
ot wmbich s duwen Wost Gardens and then on oosm wes Stret.

Pasgible Considarations and Constraints

Towers arc bypically kid 1.2 below groond lovel, Sopondasl on local tepograpley
dowvnstream  nvert leyels ele. the intemucted sewer may need ta he brounht to the
upLn sudes by g ncw pipo Toem an o pstecaers manbole,

Thames Water. ke many water companies tradivoralby, may object 10 recsiving back
siface wiatur weich has e thoir scwor, Homesazr, b is poesition is boginoing be chanygi
Provided a sewer improven ent schene is justt ec and specific conditicns are meat, .4
wwate gquality stadards, Tharmes Walor may sco this 9y g benefid when compaid 1o
increasing mapasity or providing 1sn< storags

A closed gower oipe can be used o generate a siphon cHoct 1l ca post weato
through a low 2001 ir ke sevsar to a highe elevation bul cns which 1= still loayer shar
Lhe slacl pinl and heands sLlbwork Dy g awily, THis woald B Lhe SOse il 8 Stvdr was LG
he nin belveesn the Hinh Street and Liilties Sile in East Slmet, via the low spot - the
railwdy underpass, o Lhis silodlion. surlace waler woeld hagwe 1o be Zollceled al & Dusy
read junctinn withnet aFerting ancpss. The spwer wonld he [zid alonn a road o awnid
coslly pipo-jasking under e gas works Jul would have 1o negaliale variceos ulililies in
1he inad

Problemns elaling Lo sower Mlaoding are arlen reporlad 1o Lacal Aclhoedlics and Lhe
informaticn is not mads known o Thames Weater |In thees nases the information is nat
regondod or ils mgulalcry DGEE redisler ard properlics hal e ol cn Lhe negislar
rannct henefit frorn Thames W'ater fundsd  nvestigatinons ar inveatmen- Therefnre, the
couneils and Lha BS sl work, lagelher - 2acoorading residenls as couined - LG reporl
Al flncad gwands which are belisved to relate 1o 1he sedsr system to Tharmes Wistar,
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Appendix G Increase Conveyance and Storage In Walercourses

General Desgription

Clearing waermourses nf sxcessive vegelatinn and
debris, and  unblocking  Liash  Socens  and  clhcr
eliuceres will improve coneeyance and may ncally
reduce Lhe likelineod of Hooding, Inolerms ol Sarlace
water, recucing pesk levels in he watercourse may
improwe o dischage o surlace waler [rarm drain s and
epwiers Hmwwewer, incrrzging 1The flosy in nne Area may
pass proers ludhor dewnslream. For cxampds. Ihe
Hrgemill IUD stucy shnwed 1787 drereacsing peak firms
In the Gre2ng Lane Str2arm reduced fleod 12yvels in 1he
Heicpsrnill denerestiaarn in Kingston.

Gocd practice tar surace whater IMmanagemertl s o
Hitesnuate A% rdch of 198 surfacs iuroff g5 poss Bla Bt
saurce.  Therefors, whilst  local  mproverrerts an
corweyRnce may Lacally reduce the sk of flacoding,
Lhess shculd De bPalancted Ly 2 omproeSmesnts in
slorags hin allenuate high Towes owerall.

The Hagsmill Tiver, Gresns Lans Sheean and Hartcn Seam are designaled Environmenl
Agency Main Rivar within Epsom & BEwell. Other weste-cnemes (2.0, Ewell Cout Stream?
ard drams (2.0, Pound Lang) arg e responsibilly o EEEG under the Land Crainags &l
1991, now exbendrd undsrthe Flood & WWatar Menenaem ent Act.

Potertial Lacations within tha Berough of Epsam & Ewall

+  Gieens Lane Strearm has fiaocded in the past fpadicularly slong Loegrnesd Bosd), will
De sensilive Lo dowenstream evels in "he Hagsmill Fiver anc has Besn 1ouad [e hawvs an
impacd on weeter levels downstream n Kingston. [ is recnmmended fhat /ey Sutune
oppeilunitiss Lo icrease he slorage ava labls 10 Pigh Howe: in Greens Lane Shsam
should he taker, for example doring any furher develinomen! of the Business Certre
on Lorgread Read. THig ICng-lerm aspiralion could Balance lecal improverngals in
conveyance of Greers Lane Stream -hrounh mairdenance.

Possible Considerations and Constraints

+« Greens Lane Stream was desigaaed Main River in 200445 =0 the Envirnrment Agency
NAs powers Lo mailain and improes il 1 ersurs Lhe Sicien! passage of Heod 1o and
in manage water levels, Howewver, these pomers do not nblioe the Envirnement Agency
Lo camy oul eilther mainkananss o conslioclion al ndw works on aEin Rivers anc
1themefare EEBC Ay nesd tn work with 1he =& 10 develop a husiness caze.
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Appendix H Raise Awareness of Surface Water Flood Risk

General Description

The widespread finoding nf summer 2007
subslanlially indreased cur awarcnoss ol
eurface water flending The sunsequeand
Fill Riviconw hig hilgghlied “2iGing
awsreness linked with edunatinn sk
Neod risk as a key miorily Lo cnsure
improved management  There ar A
nambor @l areas where Lhis could Be

beneficial

+  Beneral public awareneas: rarsfil
gducation of he public aboo: the Erourd Slopfng '-'fﬂ'l""ﬂ_ I‘m_m road fowards
possiiy ol ooding from surtacs dowr thresfiold properties i mew 5t Ebbas
watel ws & sk distiaet rom flooding : dﬂﬂ;ﬂ Q4TIEH

tiom watercolrses will be beneficial
arcd could Be linked fi sncouiEging
prapety oowners Lo conSrler properly
lvil  resistance And  resilisnos
measures  [Appendia Joand 1o
discourege cumping nf garcer or
olher wasle ino owalarcourses. LS
Alsn imparant ihar propery owners
understard that reponting fleoding e
1he councils, Tharnes Waler and 1he
En enables evilence of o proklem
10 b patherad which czn by used tu
secire funding in the futlure, This &
particulznly  relewasd for Oefia's
P-operty Lewel Flosd  Proection
grards and Thame:s  Woater's
mw2strnent stratsgyy.

larendon Park development possibly
Ilocking nefural deaindgs path

. Specific public @waranass: any lulurd schemos 1o nanaqe surlacs waloe Heoding
could ke gecampanied By edplanations at the councl s seeking multiple benefts
Lhrgwdah managing Mocd risk. o.g. constivclion of ponds of greer Shreels as well a5 Lhe
apnrapiate health and ssfey natices {&2n e unexpeeted depp wata

1 Aware1ess within EEBLC: the SWMF has highhfiilad that tuher ralsing aearengss of
surface water food risk in the fllowing cowncil functioas could bereft sustainanle
Muod s managemncnt Appendis Doplaning ceoalral buoilding coenbeel and croongenoy
planning. Two issues which hayve beer highlighted By recent developrerts are (1
dosclumment should avoeid Blocking naluigl crainage roulis and iy deselopnicnls
shauld ta«<2 acoount of natural landfomm o awaid water fowing tawands Iow propery
1hreshedds=.

a  Awareness across political boundares and areas of responsibility: a hnistic
catchrment appiwach 1o fleod management mill reguire cxpoits ir EEEC to work auross
administrative bBoundaries. pamiculary with the Borodanh " Reigate & Banstead
(upslream) ardd Lhe Royal Boarough o KnQslan dosnsbream). Furlhemnors, Lhe
parnership apprmach tn flood managemen! facilitared oy ks SWNE shoud he
conlinued. This is ragaired 1o be ceardinaled 2y Surrey Sounly Souncil as Lhe Loac
Laral Fined Aulnarity and shonld continue tn inschee, a: least, the Environment Aoenoy
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and waler companies in addition to the sounsi s.
Developer aWwareness: deyeiopers Should b2 made aware a7 the earles possible

Slane of any natucal Aow routes or areas of suface water risk 50 that they car
ircor puiase suita bl mitigation in Ui poaposals,

Considerations and Constraints

Co-sulation weith councillens, officers rapresaniative:s of residerd's gssoccialiores dunneg
the 5WM= recelved a Fosltive respense and FCHCA-UE CCmmun catlon vweas reqlesisd.,
Lan# cledr maps showing wariows  infornation feay peedickive mapping,  critical
infrastnacture natural drainage routes, histodc incidents of focdinny were said 1o be
pa dicelaily helaful,

The emmergency planning divisions of EEBC and SCGG oould use the 3YWMF mapping 1o
undcislard which rvads o rmajur pedestr ar coules migy b Dlocked By osorlaco weler
flaoding ard plan t-affic and pecestian diversions.

EZBT ST P wicluve 201 Oullans Repad. doc 45



JACOBS

Appendix|  Build Capacity Within EEBC

General DescrAption

The Lead Local Fload Authonby with overall
respongibilily  lor  managemant o local
flond nisk ir Epsnm & BEwell is Suirey
Counly Coundil (FECY, Howewor, Epsom 8
Euval . alang with the Env renmen! &gency,
walel eompanies and albers. Dawe a duly
th sonpemte with SCC in a parnership
arrangoemenl. Rezsponsitililics of Epsom B
Euval are likely tnirrlide:

« Asgislng SCC 1o cowalap a =lralegy oo managd local loed sk and Lo “ollil Lh
requirements af the Fload Risk Regolatians 2304

«  Duly Lo conlribe Lo Lo suslainate doseleprmonl
= Powwers to dooworks an Diding ny Walarcouses
«  Powers 12 designals stclures 85 impeiant 1210 fead managemam

Epsurn & Ewell Borwgh Souncil (EEBC alrsady pafoirn & nuimbar of funclions which
Ccodql: hawe an impa<cl on managemant of 12cal *1ood N5k Fos edampde.

«  Panning cortrol tnoaoeses opportonid Bs for dewvaloprent oo oespect the nalural
pas&sage of waler and prowide mullia Benstts ol wranagement ar feoding and water
IEsoUr cas, Soc Al ancd eovinarmental mporearment 2od acdapratios v clirnate chiarggs,

1 Ballding contial 13 pursu2 Sp20AUnE2S for fulare dssve opment (e resp-ect natural
landfirrn feay  ensere sufficiantly high  propsy  boesbalds) ard  rectify ezisting
drainage neblems ¢2.0. Sewer misconneclicns).

+  Errerigency planning: o neorparste knaeledoe of likey seetspots’ causanl by surfaos
wilel Heoding inlkd mulli-agensy feod plans, desianalticn ol esl cenlres, salks acoess
1cubus gwu ding doecp or Fast fuoweing waten ke,

Cotsultation with thess functons during the SWMP has highlighted 1hat additicnal
vpeitise ir EEBC to gdwisc hoesc fanclions: cuold  bencfil soztainable flovo sk
management  Furthemaore, it will ke beneficial to adop: a holistic catzhment appreach o
flupd managomoent amd diginage and for esperls 0 EEBC tu work across Barpugh
heundznies, paticulady Reigate & Bsnstead fupstream) and Kingston (downsreanm).

Funding bt support sbo now local authonisy - esponesibilitics for Aoeod sk nanagoemcnt yoos
directy to SO0 via the undagenced fomela grant, However, S0G0 can deddde how 6
gppoition 11 availatde funding and can delegsaty seme of s iespunsibililies oo second i
authersies. Therefore, oppotunities for closer working between SC5 and EESC and
building capacity within EEBC gaizt.

Ceoensidarations and Canstrainks

= Curtinoe 4o build o oscr working relafionships with SCC and iderdify whore SCC
delegation of tasks 10 EE3C leng with appropiate “urding) could provide mutusl
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Appendix J Property Level Resistance & Resilience

General DescAption

Rozislance moaseraes can be lillod Lo prevenl
Flad weater enteiing propeias and resil vrog
measLres oan reduce the camage caused by
Fload  watar. lestalling floed  guissant and
resillent measures oan:

= Winld uayg-tarn financisl o savirgs o
propx2ries 11 1ocd N3k aess.

= Significartly  redoce  the disioption
caused Iy tlooding  and  prowvice
heamenwnar: wilh an noradassd perca
af mind.

» Potardialy o incieass the wslue  of
propetles 0ot acd-prane areas and can
make hommes casicr Lo inkue, wmilh &
greater likelihood of secwring  hetler
laimns Torr inmwices Than wedld
atherwise be the case.

Fur huouschulds 1hal ae cepooted e flucd
mere than once in ewvare 120 years 1he
oooneiis  boncfibs cobwcigh the op-frond
investment By & facior of between five and
fen, Tempaary flood pesisland roasures
(fleod guards, air brick cowers) were shown
1o reduce damayie cosls by oup to B0% i
propedy deplayed befare flnoding.

Insta lafiun of Aoud resistant and esbilient messy es gy pard of refurbizstenen tooa flood-
damaged proporly @5 only maginally mose expongive Whan eluobishing & properly
‘nonnally . althounh his is often not done. Unli Buildi Begulations incnrporate resistance
and mEliensd fecuirermonls, e Fill Bovica reccanisec lacal aolhtilies hawve powdrs LG
maka hame improvemend qrants and coties 10 promote business cnntinueisy which foule
cAco_rags: ahango irumedialely. Tho rewicw recarmmend2d thal all loeal aulherilies shaald
pxlend elinikility for hame impnvemsnt granks ane lpars tnincnde fnod resislancs anc
retilicnco preducls (o prcperlics o high Nooc-risk areas. This would B2 in | ne wilh EEBZ'S
Coie Strateyy Policy C2& which promedes sustrinsbility i desaloprmert, One mechanisn
10 Clelleer 2356 15 stated as "ty encoaragemsnt e pulding Industey [cally b i plement
Brneiging good practce”

Considerations and Constraints

a If pmpea-ties ir the Borongh are Aonded, the councils (FFRO and'nr Sorrey oty
Coansil ag e Lead Local Sicaod Aoshorilyy sould considor fuoding e addilional oosl
nf installing flood resistarce and resi isnce measums ower And ahove standard repai-s
as a mang ol cneauaging Lhair uprak.

«  Defra has mecenly eouassted & futher mund of applications for prapamy v
reaslanoe and resilience granls. Simildcdy 1o previous roonds. a lunding limloof
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approsgmacely £3,000 per propemy is set, of which up o 10% could be usec for
surveys Lo delermine appopiale neascrcs, Eligikilily Tun lhe scheme cn e bas s of
surface water or qroundsegter flood cisk requires demonstraticn that 17 pronety has
proviouEly Muodod, Religble o kecping of Theoding incidenls is Thewefons iomporland
Nis recommendsd that EEBG disow.ss future plans for record keedirg with 500 as the
Load Lecal Fluod Auibwrily, dod ergin vigilaot 1o fubuie Funding vpportuniticzs,

From vanous pilgt schemes. it is apparent that propery owners are unsure what the
vuriesd propory-leve] measores be oose arc, The councils (EEBS andior S6G] could
Gonsider raising awarsnsss of wehish products are resognisad and appreysd by the
insarance industry and 1he -econt Biiist Staodards Tosticode "Kiornark” Cofification
Scheme for such products. A5 a minimum, council wabpagss could link 26 he folloawing
cramples o praclice in the JK:

= the Mational Flond Forum's Elue Fages (mweitbl.epages.alio.uk]) whick
prawide an independonl dircsClory G Naod praleelion produsls and Soiecoes;

Fy

1he Agsucigtion of Brlish Insu-ars Corpsurrmar Seidle, A Soide b0 Rosistari
and Beaderd Bepalr After a Flcacd, and 1he

~  Defm 20070 Flond resislancs ard resistance =nlutions: an independrend
RED scoping Sludy. R&D Technicsl Reparl. May 2007
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Appendix K Green Roofs

General Description
Groegn pels, e mbenlienally vegolaned ools, are an
increasirgly currmmen featuig on boildings. Foo omoees

types of reofs, they may peovide & range of benefits:

= Surace water suurce control fwith respesd o
water JJaantity and cuality)

= Impoovad doagbility of the roof

+« Assthetic and aimenty walue (whare accessible)
wred enhiar cerment of biodsworeesity

- Fionobian of evapnratwe EE{IIII'IQ anc reduciion of
urban haal izland effact

Lwe 10 1he extra thermal insulatan and poocectan G
the unoarlying rou” struchoie provicdsd by e 3820
reol. the wWhole 12 cosl of & gre=n nool may well e
lexte wen Cormparcd wilh a slandand [al rofr,

Green ronfs may thersfore help to improve surface
weab:l rmanggemical in urban arcas, parlicolar y Lhose
with little open spEce for atenuation cn the ground.
Fuozcarch  =ouwes Lhal o groen rocls car hawe d
coasiderable  beEnefl iv reducng  surface  runoff,
cumparcd oo bradilional oroofs, although seasonal
efiects can be significant.

The actual realisahle -nf ram a8 greas roof daring stonn conditions is lamely dependanit
o Lhe daplh @l ske gicen roel [in paricolar e subslrale: deplih. e ansecedoenl wealacr
rnad tinns fe n the nnimber nf dry days hefare 8 g1lom and the 1emag-ature} and 1he tnfa
Skonrn rainilall deplh. Hewowor, Lo coacepl is 1o roplacs: Ihe rapid runall o 8 haed ieal wilh
niR ha replicstes or ketlers the onginal Greeafield runaff rate, with redunticns of behaaen
BO% ard BO3e. Wealer San be slorsd and dischargaed al a conbnellad @k like a delenlior
syelem or it cAr be havested fon use in the buileing (see Appssncdiz L),

Exlensree green reols requlre e Input dur ng heir | etme, Thay bepecally 1ake 1the tanm ot
R cArpsl of plards soppeated by & lighbeeiglt groseing mediome g ovedy ng 4 digindge
[Ayer. SorversSly, inlensive oreeq reols require more inpal ard Cend Woincerpearale mare
deeply planted vegelalin-.

Rel-ofitling greeq racls is leasible on many bolcings praeehing spaie lsad capacily is
avRilable. Imensive as whll a5 edtensive monfs can be retrofilled whether supported by

wioed, steel oF corcrels. Allhcugh the capilal cesd al retralilling a green racl wll epacally be
areater ithan simply replacing a iraditinnal Aar ron®, the whole life onat of 1he green ronf may
weell B2 IS, and Sould Be considersd il ihe eaisling reol is in nesd o replasamenl

Fotential Locations within the Borough of Epsom & Ewell
+  Reloliling greeq rools 3704d be required as a maller al pohcy whan replacing any

lame flal or genl y sinning ronf, pariculady manicipal office Luildings (2., EEBC offices
arkl Boune |l schaols (e, Narlh Casl Surmey Gallege ol Technelogy), hospilals
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(Epsom Gensral Hospdalh and multi-storsy Car par

IncluSion Sfqreln maals for new Baild properlics wick [@rge ol arcas

Possible Con=iderations and Constraints

Cuse sludies of gresn roofs rediofitted to buildings in the UK 2ie peovided in: Munoy. B
[Z005) Feasikilly Stady for the Hetlrofithieg of Green Hools GIV422 Final Bepon
Cenr-tment of Ciwvil aricd S1-uckual Erginesnng, Wniversity of S hefield. May 2005

Green oot BWslRms are often resisied withn e UK Becadse 1he bullcding strucllres
may neae tn ae strencthened 1o camy addifional Inads, Hoseawar, this is cfen only tios
for lightesight frame structu<es of typical single stonsy industial warchousss, whick
dre: unlikely Lo awe spaie capaily B releeiling gree - iols,

Gieen raof is 4 principle ned 3 matsial, mofs are omaesly grass. more offsn Sedun
succulents which car sueybes shed drcught periods Lol edually. gravel or olher
curfaces can bs used poowvidad wnids aee availzble v oshore waler and & sonhool Ao
dischare is pul in place.

The principle will noil wark i 178 rocf storage for runnft is Also 1he resereair fo- weter
supply, e syslem musl be emply’ Celore he next slarm evenl This also applies o
1he water-tut for nardens (ze+ Appendiz L.
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Appendix L  Reuse of Rainwater

General Description l

Whaler Dulls are comiman y uSed e collezl rainwalor
frcrn individeel propaies for oolside uke, alkboogh
madifications are generally required to make 1nem
pffedive be condiol slorrrwatenr ranoff,. Modiffcatioes
codlc nauce:

= A thhiodled peaiflone so chdt dxcpss water =

direct2d 0 & sodkdwsy or other attenual on
Brod.

. Linking o o mare RJs n 3enes 5o thab at
st one metens slorse capacily \Bnd one
relalns Yeater tor exiernal use. Disconnected diginpipe

discharging intz a small pond |

Vi'gtar bufls heva baen showm by 1he Environeent htto oy B rtlandonline.c om §

Adency 15 picvide econormlc benelds vwIa Saw Ncs In

Ll cosl of wwader a5 long a5 Lhe Bulls g cesod,

r i t

Alernatively, downpipss which dischargs directby inio
Lhe  swrface waler =cwwer nolwork can b
disconnected and be rouled instead away from the
pruperly goross 8 gressod arcg o thoough & SulbaG
attenuation featurs Portland LSS provides detai ed
inst octions un how propcty ownoes can effootively ol
disconnect downpioes and prevides incentives for BH.‘ i Lt Wy
duing su. Rl dewh.pipe dlsconies ion

directcd to plankcrs

Raimwaler harvesling more generally  collecls  rainealer 1or non-polalle  reose Balh
internally and eztemally. A5 promoled in ke Sumey Design quidse raimeerer is collached
sbared, possibly miked wilh grey’ waler and, aller ill@tion and cleaning. mads availakle T
A vansty af domestic pUrposes 35 Qreen water .

Allhough Syslems can Be coamples and eapensive Lo inslall wilky carelul desicon ey <an
pruovide stormrwascr allenualion gs woell gs substantially -ecocing rmains siate demand, Lsc
of raimwater Farvesling sysems on larger non residential properies will thersfore have
rriultiplu berncrits.

Potential Locations within the Bereugh of Epsom & Ewsill

«  Wdater bhs or discnnnected downpines could he widely applied aoross the Borough, o
residamial as well as non-residential deselopments, Cownpage dizconnechons can be
applied tn almosl any buildinn where ahove or below ground storage is availzhle.

=  Raieealor harvosling could be censicored Tor laege dovelopmorls, parliculaly Lhiogd
who may alsn cnnsider fiing a8 green rnof.

Passible Considerations and Constraints

«  Principle 4.2 in Sumey Desinn descrbes the porential for searer becks snd rainestar
hareasling. in poss ble cemainalicn wily 'grey waler “euse. Adaphng Lhis arinciple
could be urther encourmged by buiding cnatre and plenning cnntrel, perhaps thonugk
Lhe use ol neontives,
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Appendix M Car Park and Urban Space Storage

General Description

The conlrgl ol fuma'T close Lo Lhe Sou oo can e
gppied to ham opan-speoy snifaces soch as car
parks  which <an rapidly  generate  sicnificant
v urnes of iunoff which vy othara sa Ao direc by
in1a the sewer.

Parvious pavarnants e coitabile fur pedestrizn gad
wehitles and allov rainwater 12 nitrate theaugn the
surface whes il can be ternpoianily stored, roauced JWdfi SRorey Sar park
or released into & d-alnage sy=ten ance the peak
has passad. Sonstioclion can wse poous matarial
Which pentis [nfitral on across the enre su-tace
nr malenial which is impervioes oo owaler b which
15 120d wilh w0idl spaces o permit mhileatian.

The sub-bas=e ol The pavornen ] ey osie geocel o ar
R ock, systems which provide high s1orage capacity.
Huwrewor, although dbe purvicos pavomont so-faco
and the geocellular base have relatively low
rnairdenance burdens, use of sard a5 a filkcr as
part of the design could Fave a musn hgrer
rndirdenance budoen, eupecially in sibuaticns whoru Depat Rozd car park
there is & high silt1oad which can dog he systam.

Thi Enditgmncnt ggoency by shomn puivious paving costs loss on g lifceycle basiz than
traditional sufases and that -ecuced maintenance cosis outweigh ircreased capital costs,

An glemativie gpproash is 1o provide termporary Aorage far storn webcr an thi surfece of
the na- park or aother large area of hard-standing, using simple ramping and kerh desion, o
mainLain rasi noey deplhs ol belwosn 150 - 200, The waler caold Ihcen be: deaied aff
eita wia swales 1o prvide some improvstnent inoveste- qua iy, 1f linked 10 a farecast systrm
Mar gy rainfall. Lhis may rendaer pails o° Lhd car parck ool ol Scieicd e a g, Sz,
the weatar denths will nat nAues damane tnocam slready (7 1he park. Sater an che gonone
SUFlace rerraing Sasior aomanagd and Lhe sytlom will be cagior 1o mamlain.

FPotential Locations within tha Borough of Epsom & Ewall

o Thé main ear parss in Epson Lown conlee (o, Depel Road car park) weuld B pricrly
g5 well as car parks at the schoo =, colleges and hosp tals,

= There are alsn lage expAnses of hamd-standing in industial arsas 8.3 Lonomsaad
Foad, Monsach Indusl-ial Eslale. Ihe Bus Park and superalones ofl Kin Lane,

Poszsible Considerations and Constraints

# Ad0ve ground storage could use gradients and curbs Lo dirscl waler LG &l arsa clesad
uif in cadrirme wecalhor, 17 space is geornitliog theninfilbeation or neon-icfilbeation swealos
(subjsct e geslogy) at the perimetsr o7 hand-standing ¢an b2 used In every nass,
dischage shuold bie passoo Through ancinte e ptor beoermoyve hydeocar bens cbe.,

= Wherewer possib e the drzinege should be by gravity 1o sueaid pumpirg costs &nd 1he
rish Col Uhg woid Lging Mol dwe Lo pormp lailure.
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Appendix N Maintenance of SuDS

General Deseription

The Flood & Wane Managomonl Acl
pstablishes & Sostainably  Cidginsgs
Svstems SuD3) Approving Body [BAE)
which is iypiczlly 8 body to ke sat oop
withm the Lead Lecal Flood Authority, e,
Surgy Sounty Council. The SAB will
nane 8 Juty (o adopt and raEnntan SulsE
which sereva more than une  propssry,
where  they  have DEen  approved.
Crpticonally,  an appoving by sy
yourtanly adopl all o° parl of & SuDS o
which the d.aby 1o aclapt doss ot speply.

=ectlon S80110C) af the Budilding Act 1934 prcyides that whiere a cessaodl, privale 3ewer.
drain ur pkhir specilicd Lrpes ol - ginage seors wehich are poovidoed fora building are inosuch
a pandition 50 as to ke prejudicial 10 healih or @ nuisance. he [ocal authority IMay requine
1l wwenen of Ehe Doilding o caoy oot seork, Paragraph 26 in Parl 2 of the Flocd and Wat
Managemant Act extends the power in this seion sc that it also applies to suslainabnle
drainage systems fwholhor o nat they aie adopdcd] iv the sarre wey g5 it gpplics o
GRSSpOCls, sewers. drains, et

Mairdenance eouicrmoimt: of Su0E likely 1o ow inoes saitable in Epsarr & Ewcell can bo
sUmmaised as

= Modiorn: groen rocs, rainwebcn harecs] no, smales, pords 2ol aetlands
+ Lewe soakaways, water bulls peraous savements and detention basins

Suruy Higloway: wil b rosponsible for rnairdaining 2ubS in pokblic weds in the Buoiooag—
the Hinhways Aqrroy dors nnt cwn any aseets. Because of the genlagy of 1he Boim.agn,
Lhe: drainadge al all reads (@2 well a2 olhae Areas) Lo Ihe 2oolh 1 e Biadogh, &n ardas
mndedain oy Shalk, is 10 soskaways. S50 has locations of 749 soaksways and Y883 mosd
gullzys in ils dalabase o e Boraugh, Then? i@ lirmiled infcomation lor IR maponily ol Lhizss
enakaways. Mainienanse nf qulleys and soakaeaye currantly appesrs tn be diven primarily
Ly szoacs raised and logacd cn Lhe Sorrey Counly Ceuncil's swelspols' dalabase. This
rnatains reoords of repniad drainagefinedinn issnes 825 well 8= the results nf any
invoesligationg and allempes Lo reclify ha issoes. Iy e Colabor 2010 wpdate of Lhe
database thers arm 38 wetspots anmss 1he Barongh Alhongh nalases are nab adnkbnesd 160
2 numblr aof lhese, 13 inciconls soasilically menlion mainleance and'ar sozkaways as Lhe
li<zly rause of 1ne issue, includirg the fallnwing key IoaEticons

»  Bollom af Langlhey Wa o Road

» 0 the Three junclians fommed by nrersection of Granosland Boead, Ol London Bosd
ared Tallenham Gongr Road

»  Whadcode Gogen Rosd aojacent Epsom Geneial Fnspital
+  Ashley Road adjacenl Rosel<ery Park

v Reigate Road downsgtreAam cf Or f Bricige

= Chrisl Churc Road a1 acent Slamford Greer Fond
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+ Llpper Caourt Boac near Gresns Lane S19esEm

»  Cheam Read adjasonl Ewell Easl railway slafion

+  LChessington Foad adjacem Hanon Fask Country Sk

In addilion Lo proaclively  resalving Lhesoe issues, Lois suagosted Whal Tulure SCC
mainenance of soakaways and Quilsys coacentrates on those identifiec flow noutes ard
greds muzt gl risk ol surfaoe walor Aoudireg.

Potential Locatons within the Borough of Epsom & Ewell

In addition to rectifging the gbave ‘welspuot’ issaes, future SCC maintanance schedules
naJde facus on the following ocations whens surfze water naff is moest likely (idenified by
siflocling SO0 suakgweays within 50 ol @ nalual dreainage routo:

+  Fosehery Road s Langley Wa e Road

+  Culeige Rusd

+  RFegste Boac downstrean of Dfl Bridgs

+  Chean Road ard adjeining wwads (eg. SUoAnns Way gnd Hoonewoud Rogd) and
pariculady adjasent Ewell East Shation and rouadabkaut junstion with Nonsuch Wal

Pessible Considerations and Constraints

«  EFawEmrieat has resently reassured councils that funding 13 malitaln adopted Su0s
weil | L peenicd e 0 Lhal Bu S5 can bo pramaled.
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Appendix O Promote Suitable SuDS

[

General DescAption

The Slialegic Socd Fisk Asseszmenl (SFRAY and ]
Surgy Design st thal 1wwie 2e 9 range of :
2yDE design optionz that can fit into almast any
saltirg.  Howewer, dbwere wra 8 onumbee of
congsiderations e selacting sumanle SaDS options,
for exarnply geailsbdle space and edintenancs ’
refjuirem=is. Whisl 1here 15 generic guidance ]
Huvadilabile b assist dewslpers in Beswesing these i
Juestlonsg =g, CIRIA GEIT and lIsted o 1he "
SFR&Y. issues specifie o the Borcugh coold be 5 '
approached usng che prepared SUSS map. The
ful nwing Tayers are shown on The map and could
E= wsed Lo highlighl ihe 1CHcwing sile-saecihc
[EH T, '

+ Solid and swperficial geclogy - 1= 1he )
uridcilying  yioology  suitgale fur indildigkion- . =
hased SuDS? - T et ae LR

The proposed Sustainaile Drainage
1 EA Souarce Protecticn Zones - s Lhe SyEmmfﬂl]Edefﬂ‘ﬂﬂl]EmEﬂ

underying aquifer designated &5 & S0UMGe
Prutedion Zonc which may iinpusoe
const-aints on infiltration-based 50032

+  Fluvial Roed zone and Groundwaber Emergence Map - Wil SuD3 skorage or
infiltration =il operate when groundwsater anclor walercourses ise to levels with ar
grinu gl probeateilivy of 1% ¢1: 100 ey plos olirrgbe chgge?

The fnllnwing interpreiatinn nf the map s sugnested:

+  Chalk — suilabla for &Il SUCS techniques insluding infiltration. Hossewer this aes is
desigaaled major &guilcr wilh scils al vigh leaching polenlial. WhilsL infilleaticn will
wwnrk well it weauld he psey tn pnlicte the aquifer Befersnce shonkd bhe made tnthe EA
Gaurcoe Proleelicn Zones 2nd Groundwa e Preleclion: Policy and Praclics: [GP3).

. Lambcth Groud, Thanel Sards and Londcn Clayg (e e resl of Ihe map anca) — Lha
hedrack and nr owerlying deposits supgest that infilration technicnes imay not be
suizable Bl lecal infilralicn eSS should e ondorlaken a2 the doposils are highly
vaiahle, All other Sub3 1echaigues are likely 10 be suitahle

¢+ Flhuwial finod 7one 2, Sroundsister Emerencs Map - groundwaser levels may ba
Eeasanally close Lo Lhe Surlace o thal inlilliaban lEeshnkgues may nol abways lunclio .

Poassible Considerations and Constraints

+  Mativngl slanda-ds for sustainagblde drainage gre cooenlly boeing piepared. The nalicngl
standa-ds will ==t ot the criteria by swhich the fom of drainage appropriate to any
paricular sile or dewcleprmen! csn be dedcimnined, as oweell g5 regui-emionl: for L
desinn, sonst-uction, operator and maintenanoe of SuDS,

+  Dazd licensing issucs nay nced o be oyeroure be display 1he infeonatian in a manne
anresable to all data cwners

EZBT ST P wicluve 201 Oullans Repad. doc R
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Appendix P Proactive Rectification of Drainage Problems

Generval Description

An o ooverall  objoclive ol clloclive  Swtaco  waldr
rnanayerrard is to edoca by voloms of suiface waler
mincff exceeding designed drainage systems dudng
norrrell and, whers practicat: o, during rnone setreme
events. Instead oF ractfymg dranage problemrs anly as
their conseouences baeome appaiget, ieoevaloprisn
of any sMe could 2rovide opperunibies for proactiye
reechifichtion 27 any pratleres,. Soch /o pelicy woulkd
Widen 1he naw resciinded ol cy SE3 In he Surmey
Stucture Plan sehich  sztal  that  proposals for
redesye loprin2nt af 2RXIstire] Bullcings andd thelr curi age
withiin dreds where fhe's is 3 high sk of flacding
shculdd airt [ impgeowe condibons IeZaly and ool
wursen lood sk clseshoe in The catchrmenl, A o
relizy coulc apply threughoeut 17 Borough. not only in
dreds doentifiod as gt high sk of Aooding.

The cumulztre ieact of these rectificatioas asross e Borpugh would provide a strategic
boncfit and incondives fur dhe owocr or dievolopor (e rcduction inomles, soanc
co i bution or reductionin danning fess: could b2 censidered. This could Be similar 10 the
Clean River Riowaid s offtied by 1w authaiitivs in Pod and {USA) whoie discourds on otility
Rillz are oferec G those who cantan stormeatsr sately an their propety Such a schems
glso prurmuie:s sostginat o developrrord and floed sk rnenegeemend wodckh, ande the Flooo
& Water Management Aol 2010, Iecal suthanbes now hawve a duty 6 contibute tewands,

In Epzoim & Bwall, dig nage is genslly by nfilfrgtion sysdems (s.3. suakdgways] or pipsd
epwiers The fallouweing feen dra neqge prablame could br cnnsidersd:

1. Soakaways are typically designed o permit infittrazon of runaff for between 5 10%
(110 w2an tn 23234 0120 year] event Even in nomral conditions eils asd fines are
carried inld ke siakaway.  Cwlr lime Lhese bBogin o Dlock e waids sedlhin Ihe sail
reduning pernaability And thos funrcticn This process is refemsd tn as 'hlinding”® &
Llindced scakaway emawes muoch lige 8 blockod Sowor and 1oaditg & he sorlace is
likely -0 ncour rAdier &nd more requantly Lladzr & new prlicy  snakawsys could be
Lestod [0 oo-Tarrmasce Lo & slandaid Lo Do dokenmine.

»  Whenever drainage tom the prcpedy & alfecled by INCreasng the hard suifaces
or the sile including roo® malsials, moalod 2esa chango, paevecd surfaces, payoed
area change or othenwise any changs to drainane as resul of Planning Zonsemed
ur Poirmilled Deselopamenl works,

+  Whenewar the Counsil or dithonzsed reprasentative requi-es it based on evidenos
o Inadequate perlant arce,

#  Minirmuormn ooy 0 years

SoaLaways that 4o nal nesl the requied Sandard and redqu riryg works could be.

. Droudhl Back Lo aiginal pedarmarce slaidant a5 a minimam (al Gwwner's cosl), or
+ RAhanced by resizing A5 Appropr ke to mest the Council's stmleg o nojeclives (A
coune I's Gosl ol enhacerment).

2. Bewsr misconnecions can hdppen by omislake and  sometirnes deliborate g fo
COMeSience 0N 0CSAsicns Lhey ans miscaonneclad Lecaasse S0akaways are nol
perdoming adequarsly and there Aare o sufAace waler sewers 10 connesl tn. The
Council has an obgective 1o ensuea Lhal sotlacs walen rundfl s alwavs kepl separalo

FERS 200 T Wicluei= i - Didizoe= Rl e, or
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EFORE e Lo Enviromiment 1:;.;-;_1.
B o * (P ()

froen fonl sewarage. This is to ensure that;

= ary Teddmg trom suface waler sewsars doss nob prasent a contaminalon hazane
ard haalth -isk ancd can e managed safaly onthe suface and
+ that ol seserrs opsrste Al aptirnnn capacity withand ris< of flinodinn

Lhnder & new poliZy, sewers could B2 chocked [o7 Zarmeel canneclivily:

+  Whenewar dreinaga from tha peopenty s affected by incieasing tha hard soface:s
an the site incloding ron” matenals mofer @ares nhanne, paved surfanes, paved
arca Shangl o alhdrsise any chandas Lo drainags as resull al P arming Sonscle
ar Pemitted Developaent works

«  WWhenever the Ccuncil er authonzed representalive requi-es IF Based on ewndence
of suspsctacd miscanmedion,

+  Minimum ewary 10 yrars, atthounh 1the practicalitg of this and whn does it nesds o
be delznmined.

Senwiers 1hal are misconnectacd vwill he:

= disCannedied e e incerrect s2nvice and recannecta2d 1o the Sor-ect sewer of
sodkawiay (Al ownar's costy nr

+  diExannecled e he incorrecl Service and reconnacled 10 4 SuDS schems as
ppproprste 1o mest the Councils  srateqgic abjeclives st Courcils cnse oof
erhancament].

Poesible Considerations and Constraints

As hghliaiisd 19 Appenclx M. Sechon 53710C) of the Bulldirgg Acl 15834 provides thal
whete B cesspon, prvate sgue, dipin or olhen specified bypsss of draicece work whick
are prcwided 1o & bailding are i1 such a Sndilion 50 a5 Lo ke prejudiZial Lo heallh or a
nuisa-ce, the locAl authority may reqaire the cwner of sFe building to camy ool wark.,
Paraygraph 25 in Pan 2 ol Ihe Tiood and Walse Maaagemenl 2cl 2xlends e powe” ir
1his seclinn =0 that i Alsc appl B5 tn suslsinable dreinage systerns whether or not 1hey
arg adopled in e S20e way a3 il applies o cesspon 5 semers, drains. 2Lc,

FERS 200 T Wicluei= i - Didizoe= Rl e, ha
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Appendix Q@ Feedback from the Options Workshop on Draft

Proposed Options
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Proposed Generic Management Options
| Generc Optian Purpose Frimary | Suggested Wauld you support this O you agree with | What opportunities for What constraints to implementation can
| Action Prlority” aptieny the sugfested I plementation can you [oneses ¢ you Torgseay
[ Qwner priority T
| Afdnpt = map indicating natural Ta acjn - bui ding FFR: |1 Al snppnred this npdinn - Wer (1] — could b= Crppnfunity for FFREC and 5000 10 MNerd 10 Ansure that approphiate oonres is
diRinags rouses whicy Tolur cankral 2nd Lhcz infonrrdlicen is awvailatle readily dand, Collabcrals and prowidde: singles sl of givcn for the mapgs. Meod 1KDomanage pablic
developagnt should mspec, planning functinns ant 1he best use should be infonration Infemat on cowld suppon | Eerceptioe: of the dsk ard there wil he
Ozl Showlld alsc L comaider surfaca rrade el il Caansil san'l wetsndts database and wios versa so Lo i v insurancs Lligal. I EEBS
respect ocal landfom ta ensure | wiater fiood risk hawe a 'secrel map. Lirk npperunity far a sirgle mae Usefulfo- | have a map and neighbourinn auckorties
Sullicienl prapety Lhresholds, Lh & wiilh Lhe 5abs managamen; ol sustainakle da nal Ihen couls be dit*erences in
=uitabilily map. develnpment and could fnrm A peroeplinr. Sorsider rof put ng nn souncil
planning pclicy Lhrough an SPODFD. we bsile in Lhe lirsl inslanca.
Cnnsider using Infrastructure Deliveny
Plarm Lo remcws Perilled
Cevelnpment unless agreement 1o
redu s rundll o grocnficid ales, rol
| { i { | | just match existing n.noff rate. {
Raise mearensss of surfacs To imarwe EEELC 1-2 Al suppored this oplinn B85 | es (1] — could be U=r existing media =.q. Borounh MNerd 1o manage publin exnecdatinn — it will
wa Lo 1acd iz Bolh willh n awarornzss ol 1o pocple's locus on Hogding snarled naw in magazing and welsilc, How e, B irmperlanl Lo Commua nica ke why Joegpel
EEBC and potertially weith thr risk and encourane from Main Rivers is skl highest nsk areas im pe At opandunity 1o cnmhbine all A being given this information
pubilic Appicprials Cwidenl. g Cansd a5 8 paion by} and LAUrCes Al inldrmalicn al kalh Lisrs al Cun Cil 2 el Sod 120ge [z in none Ler ol
respor ey tu edducation cou d irnproewee irralerne mted lezal aukhoriy. cuimrriun cations from pablic — liimited
redure risk iformation reseived dradually. L wall help educate all properly owners | council resow mes,
dur nex'after focding. 1o do sarmetting for the conmon good | Disgemingtion coald e limited to existing
Lermbaine with 21Cau i ng — Nk to B Seciety. meadia.
(0 use of rainsste: Cppurunities for f ood waining sinces It wwill b irrpota it o et poolic ‘eedback o
narvestirg and ather EA cnly pincwide S2ns ce fer laim the SvubIF patnersiig
snurce sardio] neRsu ey Feivesrs — coon ol link inweith gongal EA
and 1) propery level rod Shcws.
resistArce ano esilisnss Feefiar to SRR i planniug appalicstion
IM&A5Ures Jacume nts.
Encoiurangs gresn medl gartlans of
[ { i { | | | Mropen es 4
Adopt & map indicating the | Toenur buiding EEB 1 WES - a simple map is Tes (1) Fiimary opponunity is inooming Will require mixow. re of building cortnzl
suitabailily of locativns for SuDS conkrol and regaired wwhich rr phiasisos tegquircincnt o consider Sulis as CEkcky gnd incentives Coaimat’).
acnss ke Bomwgh planning fuastions that some lecations may be primary drainzqe methed far all Will be impotant to capture small
b pronnede the usg dpprupigte for g cotain dosc lupincrds, A map rmay hielp dowcloprrents in gadd fior Ao laige vres
of Gub3 type of 2ubE. Link this with preyant unsuitatble SubS being since these will be tha majo-ity.
th: map showwireg nabual vur sidercd. SubDE gppruval feg. runoff ates] noods be
dra nage routes. AuseLl parning ool for beth tiers of | B2 consiste w bstween the Boroughs and
lucal authorily, ndoied, impotant thal 2ulDS approval Budy (54 B]. Considen the
infonration Feld By both ciers of Londen Flan as an example,
guthaily should be incoiporatad inko
1his map.
Cuuld be linked vaith 2
diszhargedinfittralinn rate caloulatar
williCh Could Lo inclodoed wilh planning
|— | i | | 1 | applicatinns? |
Existinn and new SubDE Ta redure runaff EEEBZ, |1 YES - combing this witn Yee [1) Asz=et ragister for key features which K nowlednr of wwhere the assetes are aqn
fparlicularly soakawaysh and ralc and wolurmc sCG rmairlenar oo ol may arlccl Nood <isk. whose oo sibilily ey ane.

FFAC 33 Wdonn 500 - Cplvars S-gan e

raAad drainags should be

propely mainlained 1o ensurs

their cominued efallivenass

from buikdinns anc
raads in s b
miade - ate svems

walerocurses e This will
redace the risk of drainage
asssts heing Ios! an:
rergollan and sheold
red.ze lorg-1enn oosts,

&l

Rath tiers nf authanty have searked
wlll LD irnproa Srhcicncy af
maintaining qullies — need this 1o
corLirnue.,

[rporEnk first slep s 10 identify whers
caisting infrasloclure is and who owins
andior is responsihle fo- iraintaining i
Promndde guidanse 09 assel ewnsrzhip
And responsitilicy for Cainte nance.
Cofice pohcy 9l el pay ng over 1ol
Jarens.

MNerd 10 nndarstand what will FinfiveEte
rners Lo undorlaks rmainlena ned.

May require Conmunicy Infrastiurtyre Leyy
a3l 108 fu-ding.

Fead drainage s designec 10 cape wth
slurms o highes probability Whian 13% - could
specification be increased in order 1o matsh
ranall iorm prepeilies?

MNeed 10 reverss current trenc for tarmacing
Qrass werGes which increases ancll, Alsc
need tn enforoe wshicls cross-overs.
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| Generec Option Purpnas Frimary ' Suggested Would you support thia | Do you afvee with | What apportunitiea for What conatigints to implementation can
Action | Priority® | optien? the suggestad i plemantation ¢an you foresea? yoru Forasea?
Cwner | pricriby?
Hi] =odety could arayide incentrse for
e denty tu rowindain privataly cened
_ ' | { | fggeia. |
rYEINEN exsling Wale e urses, [ 1@ 03l L mprote (=PLY [ & Tes — Combine thiswath s, flthaugk Ensurs that npanan duties and Meed 10 understand assel ownarakip and
trash sorepns e COMesyd noes af EEEC rrairtanarey of Suls, souled be (1 with s nsiailties e anceestond by rriRirtan Ar oy rasponsibilities.
rmocle ake (o RIGh revised Jdetinbons 1lhs2 wha Nave such respansizinies Meed 10 get Caermbianal tedms Inhe
Tlerwes Ancd reduce Map asset nwnarship and council aned EA n heard, bassd in pard an
e nek of malmenanss respensialhes nkially a1 | evidense oo SWIE cnoce e,
v lUpEing higgh sl wilk a2 dalgkbasc an
individh. al ownerskipy responsibilities
Tulluwing.
Cpporunities far greater pannership
bedawzen councils and EA.
laise awarsness of benefts of
. | | | | [ inairlenance. {
Build capacity Fur drainayge Tovimnaroewe lougl EEBRZ. | 2 Yus —include bieHoer -econd | Yes [2) Mamirnise usc af e sling capiors Limmidcd rizsuurces:s,
experize within EEBC knowledgs and GG keeping of fleod events. through stronger parnerskip with S0 | FRAs 6an ke toe complicatec — uze
undursandiry of Alsu coud sta sl oy b LLF&, This will pournose congistency | cearnplos of sirmple desr FRA&S and buolsy
drainage intne | nking v th raising and ivininise discrepancies acnss which can be cleady understeoc and uzed
Buiukgh vrd gwvarcross wilhin council political buunuerics, 2CC dows nat by busw Plannu- s
conperation nsing Avsilable maps and rurrently have & 4-ainage enqineer Eperialist 1echnizal advice may still he
Ba L2y il Capeist. B2 has nol yel s ded whord ncded - il EEBGC has Lo culso ancs: Lhcen
Bnarnugbes in the rxpetisr fincduding Su0S & ppenwing nse Sarvinp lewel Anreermenis
SR i Bady} should meside — EEBC ar SGG
catnhmenis Irnpinwe rernrd kerp no nf flnad svants
(HoGLmi | & as evidonce Lo Suppoat grant
BErvrrdry Rrnak) applicatinns
rclude link 12 MNalional Floosd Farurm
Rlie Panes nn snuncil incd related
| l | | | wibsiles, | |
Encouraan uprakn of propedy | Taeduce Lhe EERC | 2 ¥ios, Lol saauld Torm a Yes (1) or 231 as Privicle: gquidanes Tor individoal oamizss | Lack af swarcness al noed Sor prolesion Dy
Ipwe| resistance and resilisnce consEqQuUances af ceuncil policy and be lirked | per raising A5 part of FWAreness raising. Jaint pranety owners neiween floog eyents.
IHISESUrLs flouding in e 1o il raising swarenos= of i ncss opl un Larpsiy ns wilh b Ervvinenarnenl Moed o develap incaenlives Lo caercorms
rrncie Ak avets flincd risk. abnrde Agenny may be beneficial. potential resislances from propedy owners,
| i 8 i ] 3
Fil green roafs 1o new huildings To reduce rainfall EEES | 3 ‘e5. should form a council S kdbe 11 ar 2 Cnnzsider educalinna val.ue of Suls= Develnp incenlivas
anc relidfit whars exisling rodls runafl rals andd pohcy and L2 linked 1o with revised vigibile scremes whare lhe inlsrasl
ars heing replaced. In add tinn, | walume from raising swA-eress of fnod | SSinbans crnld improve mainienance and o
CrCoUrage ube ol ainealor Bouildings i low 12 risk and mualliple benctils ol cornunicaled back o parcnls,
harvestinn and pervious mnde-aks fUEnts betEr rmanagermeant.
pavamenl Gar parking where
| tirazlicahle. . | | ! { |
Develop 8 polioy wwhich requires | Toincremerntally EEEBC | 3 Yes, bt could ke difficul tn | e (2] — {3 wiln Miscon-ecdine s can he maraged hy MNerd 1o bring Baildinn requlaticns/onntrols

rectificaton of any reasonable
exigtiryg diaingges problern (e
blinded soakaways, sewer
roiseu rsetions) bators
FEFMIIESION Tar Improverae nt
wiorhs i5 yranted. Considar
INErOd UCINg INCe NEYes [2r Thoss
witing reckify esristing paotilerres.

irnprove he
operalion and
suslainalilty of the
tiainays
Infrasiniciare ar 1he
Euiukgh.

irplemant. This should be
stienyly linked {0 2CC and
the SubD3 Approval Bocy.

niey e finiors

water companies.

Soakaway mairdsnancs cuold be
inzorporated in Infrastructure Plan if
niot aligible for Saction 102 or
Commuimty Intrastruclure Lewy (CIL}
furiding.

Cansider vary ng Business Hates far
cirpdiarcy.

*Meote: Priority 1: 5 ‘quics win' or sction urgent ¥ required; Priorily 22 Cansiderin the next 12 montrs; Prority 2: Longear ierm implementatior
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il

i1 line witt Planning needs clherwize this
will not be enfonced ale

Fossible lack of pracedents n the LK,
Thizy policy rray discouigge sny

IFF Grove ment wWorks.

Lack of resource:s for incentive:s,

[hers coUld P2 [egal iEsues assosEe] with

rexqirarnants b adodress existing protdarms
rather than those Whica are requl-ec 1o

| rnake the daveloprmnsn: accaptable.
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Proposed Location-Specific Management Options

O ptiore Description Key Campanents Frimary Suggested Would you suppart Do you agmes What opportuniblies far What constraints to
Lacallon Actlan P rio iy ” thiz optlend with Ihe I plemientathamn camn yoLl I e Tatl o Cann you
E Chner suggested foresep ? faresee?
= | | | prionity# |
Langley wale | Slare surfass wales mnall | 1. Reseneain, delaendion 2asin [ RaC 1 - lins wilky Al suppurled Lhis v (1) - possibly | Gloar appodunicy wilh s Wialor qualily issoos.
aadoote from _anflew Vale in & pond acwetland adjiacent to Cluk nngGing apdiaa, and nated A Ul Gk swin reseryir anplication. especially regacd ng mad
riese redir, dolelinn Basin, Langlay Wals Raad on BAC R ClisCLSSiens misk Crpparlurnily L masinmiss Nl — Fealmienl il Do
poad orwetiand o reduoe Galf Course land ar acjacen reseryoir landaener zre Biodiversity and recnange of required.
the runall rate and Thames Wale pumpang spplicalian gl (el a reservoar andsor agquiler Aredis liksly Lo B2 witkin &
walume. Use slored water =tatian. Wondooe Stemar Cockeris keenio wnork | Source Proteczion 2one 1
ailher 1o (i) mnigalion 1or 2. heerceplion swale al ncrlh Gresn witk BAC 0 a sCheme Ay lacal congersaLion
RAC Golf Cluh or i) end of Rl Solf Course land pond il issUEs
arlilical recharge al 3. Lo Bard arownd land De longsr
an.ifer. Increrss smorages comrain ng existirg pond on tem
i Ccaisling wiheod cole Woodsols Groeon Road Lo
! Millznnium Mnnd. { iGreAss storage { i ) | { |
E Wiondoors Rowle flowes which eeceed | 1. Surface low route connesling | SCC. a3 Thers was snme Spe Adjacrn] Zpparunity to protect the towen | Moblic percepion may need
[% arcen Road ! ko drainage capacily Woodsals Groon Road, EESG supacil lar Lthis oplor: | nolos — coenlic and nol Lo disrupl the Lo b careelully managad.
£ Cenrking along iy Wendante Green Dorkinn Road and Rn=seheny » Vondrente Road Roszbery Park nark Privalza meme-s (.. schoal
ﬁ Roagd ! Raad and Carking Rcad Fark 2nd Rogekory clorrenl is b Theond: is an mproomanl or Vs Alkirs) ma2y nal
u'-'J—‘ Ashley Road | inkte Rusebey Park wig 2. Eurfuce flow roote conneding Faik wlarmards Favaouied prioity | scheme in placa far Rosgouy wilzarme proposal,
fRosebey existing footpath and Ashley Foad and Rosehery suppoted as key | with others Park - Shns Frost al 200 - low | Check dra nage frorm
Pzik wiestarn yate i) wlong Puark. prioridy in1he buitt | fodlowe ng if b 1hat does pod impact on w2 sling Wiood ot
As0 ey Boad angd ko 3. Ehallow detertien Rasins and LE ared (1) NECESSAny Zurrent Scherme Caukl be Cik hille nne pond &nd
Rospaery Park. Stora pornd in Rosebery Park = Cricket Club veas May gel WS Alkins tu propary Hweels upsligarm
suface waler runart n less tawallec and Zoperdals
Rosenery Fark in sdriss pricorily €3]
of Gy TRMRCES ANC &N = 0O E School )
er1 Brigement o the WS Atkins drea
Exlstl g pored. off Ashley Road —
only suppoitec if
I"eeded after
| | | | | ollicis, priuity (3] | . |
Siuunds af Irdiriuol swface waler 1. Icmupd swfacae wabton seweer | T 3 Al suppoitod 1his Suygest pricrilby Church on Lenygmicad Awvenug Zait uf Litilitics Sile is g
chunzh on sEWe” Upsiream of upstreaim of apen g-oLnd Indiviciuaal aption, alkthowgh (2 is Gowncil ownec Land Great Grested newt ares
Lengnicad iy iuund aebciation dojauent e coch on lard oy niscd that the Sitmalar Park i council 1353 bt coukd ok anue
Rozd. arsas to reduns Longimead &venue, provide OIS will be chatasles o aened, howewver could be ared S0 01 A 300w SEepper
ik glar duwinstrcarm volurnes, ko sturagiz it g Jdetenticon basin implermg itasion, apportunity tu use the vper Tharnes Water pulicy
Recreation risk of sevear looding sna and permit re-2nity of fows to field for stcrage change may oe requi-ec 19
T Suund ared atlenuali fluwes to uducs thic s Systorm Chcater paitnciship working gocopd suface walor back
E exjsting peak ninef. 2. Imsmupd suface water sewer with Thares Water into the system.
= Allutrrian upstrearn af A luirnsard There will by concenr s owven
& | Gandens and alens and exsting pond n veote uality, including use
# 0 podin LItil tins Sity, provide storage af Allctrrand gaidens.
W Ltilities Site, in A drtention basin ard In Gikralar Fark, will nepd
Easl Shicil Rl re-2 by ol Tlenws e Lh o lind & suilakle rouls ncrm
ERLNET AYatem Wiesl Strert into 1he park
A, Inercase slorags in surfacs: and may Le difficull 1o Lring
waAler sAwe ¢ Near Weel Sfreet wiatas 1o the surfare
Vit undangreund Lank in
i Gibrakar Recraation Grownd. |
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Cullege arcg | amiving gl Epsemn Colloige Doowaris Acrag and 1w park, land s poct for this oplior | gy peionity (1) - cpporunity for g docp bore raots in Epesarn Colleyu
sports ground. Boute 2. Detention Rasin, poad or OYTETS is there was sufficient | G soakaway paiculary for arounds.,
flows which exieed thy wedlard in the park adjace avide nee of banesfits wilar giniwving ir e park.
drainanr caparity alang tn the junction of Ooens
Cmr 5 Awvenuod and slore Al and Zowen:s Road
inthe park adjacent1a1he | 3. Detenlinn basin or seala ro
jurclio wilh Cxomns slord waler adiacenl College:
Raad Foad in Fpenm Collene
| . spars ground . . .
Rrigala Slare sufadd waler runell | 1. Swale ar delenlian Basin on SCE 3 g, allhough 4 Ly Gk win Uik win cow < B L0 Cloan Moane maled.
Rrn=d at Lnft | fram =2=inare Rnsd {Mnork, wrEl side of Re gate Road npeden al oju rk win m&il-tENANGE rut the existinng bean e bincks
Brit Reigale & Barrsload) in bzlwen railway undorpass ool b ke clean cul | could Be (1 weille | and aips and cnsone ongaing
awiales or drtention And rnundannist wirh AZNE2 1hr existing beanis Iangear ienm mAitRNAI LR
basing adjacerl o 2. Sawalo ardelenlian Basin on blocks ard grips and aplicns Esing Flocding ol the Taalgalh
Feigate Road. wesl side of Reqate Road &115.40 011g0in ety 139 adjiazent busy road 15 a heath
riok ol roundatoud wilh NETRSTE ) B osalely ks,
A2022. Sornecten 1o
s P i0us 2ndls wilh drainage
a2 Fipe.
- A, Swals ar delenlion Lasin on
5 east & de nf Reinate Road
2 Leefere junzlion wilh raad Lo
H ! | Merth Lnoe. { | { |
Cuddinnlon | Stnre surface warsr nnoft | 1. Feserenir, delenfian oasin [ Cuddingfc | & Thers wwas suppar for | YRR (20— nw Future applicalinn for reserenir | A5 per similar option on
ol Course Iram Zuddinglon Sl Eand of welland an n Gl Lhig Gplica il Lhiere weas | pricrily i ol Cluk @l RS courge,
CALIMsR in A FRSE MOir, Cuddington Enf Course land Colurss sUfficient evidenca nf
detenlion bagin, pond or benelils, bt Lhougls
wietland 1o redure the 1o be A lower prinrity
runaf’ rate and valume.
Llees sored weatar aifbe-
tar 1 e gaton tor
Cuddinglan Salf Club om
L1 aAticial rechange of
| ay.difer. | { | | . |
Murih East Stoiwe suiface waten unoff | 1. Detardion basing pu-d or NESZCT | 2 There weas suppsad fon | ¥as (25 Existirnng prunn ngg applization Mone nofed
SLmey 1N a det=nian basin. pene wellard in the graunds Q11 #nle attencatlon 25 fer redevselapene nt
Conllscge of oo wes led boorecducs the Acdjacent tnthe NESCOT pait of
Teshnolcgy runot® rede ared salume, dew2Icpinent reclevelaprment, but it
IMNESCOT wers notedd tin b A
relatively small
i catchrige nf.
FFAC 33 Wdonn 500 - Cplvars S-gan e el



JACOBS

Floys o e seaye ) wysdern

*Mete: Priority 1: & ‘quic< «in or &ction urgent ¥ required; Priorily 2 Considerinthe next 12 montrs; Priority 3 Longer lerm implementatior
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Appendix R

Costing of Options

The fzllowing wable lists the unit costs of corstuction used 1o estimates aption costs.
Tha build up of option costs it proviced on he following pages

installingy ren-owing
sSpcid burn
Raising piupoity

threshald

1.0k uropoity

Meayure - Unit Gost of Gonstruction | Referance
Dedwridinr basin £20m CIRA SU0OS Manual f2007%
| Furncds g £3C0m CIRA SUI0OS Manual f20077
i VWWellands | _ .
I B2 b CIRLA SUDS Manual (2007
Ereen mars £145/m | Priovitsatlan pMatix Guldanos
Cuain Lundaon Foranm 24 January
i {2011 Takls 5 ]
Ferviaus £40¢m CIRIA SUDS Manual (2097
pavenicils i . |
Suvakgways £21am Friuvrilisation Maliz Guidanog
Crrain London Faram 24 Januany
| | | 2071 Tatde §
| Wwalor Lulks | EAD puy 2000 capdcity | b :
Rairmeali 11k Friunilisation Malixz Suidanco
harvesting Crrain London Faram 24 Januany
i | | 2071 : Tatde 5
| Sorlace Ao oole - | 26000 | Bpun's Civil Zngirecing and
ket raising ar Highway Wiorks Frice Eook 2010
[ ing | |
Surface Ao ioule = £310cach | Bpun's Civil Zngirecing and

Highway Wiorks Frice Book 2010

Fluod Rusistance and Resilicrica
Solions an B & D Scoping
Sludy R & D lechnical Repom
[Defra May 2007

Inc-pask oapAcity nf
Qa2 b
Irnprcared propey
resistAnrefresilience

Earlhwo ks o

£750m

ok il

Spnn's Civil =ngireerinn and I
Highay Werks Price Boak 20107 |
Priovilisalion Malix Guidancs
Crrain Lnndon Foram 24 January
2071 Talde 5

Eehm Sr0n's Givil Sngir ccing and
landsrape parkland | Hinhway Wornis Price Book 2010
Errh kund £50'm Spnn's Civil =ngir eerinn and

pu bilication

| Higheay Weerks Frice Book 2010° |

Motes:  Llpper values within green ranges have been fsken, to allow for nflation sinee

fesumes ~10I0mm diamesler pipe at max depth of 2m, ph.s &l excavsticn and
remslalamenl Coss
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Legend Drawing Title

Solid Geology Superficial Geology Source Protection Zones Epsom & Ewe” SWMP Epsom & Ewe” SWMP JACOBS

Lambeth Group Alluvium one 1 (Inner) Drawing Number
one 2 (Outer) Sustainable Drainage System Considerations

1180 Eskdale Road, Winnersh,
Wokingham, RG41 5TU

Upper Chalk Formation s Head

London Clay Formation River Terrace Deposits Produced DC Mar 2011

one 3 (Total) &% 1-:;3

Thanet Sand Formation - EA Flood Zone 3 (1%) - -

Spring Zone 0 0.5 1 2 Kilometers BOROUGH COUNCIL Checked SM Mar 2011
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Groundwater Emergence Map Approved DC Mar 2011




Disconnect surface water sewer upstream
of green open space areas to provide
overground storage and attenuation

Increase capacity of exting pond to store
surface runoff for later reuse on site

Swale to convey water to surface water sewer

Pond and wetlands area as part
of West Park development

Reopen disused pond
on Epsom Common
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Bund around existing pond on
Woodcote Millenium Green to
increase storage of surface runoff

Pond, detention basin or swale with
potential to reuse water on site
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Reservoir, pond, wetland or detention
basin with potential to reuse water on site

Detention basin coupled with
artificial recharge and recovery
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Disconnect surface water sewer upstream
of green open space areas to provide
overground storage and attenuation
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Increase storage in existing wetland

and formalise road embankment
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Pond or detention basin in
Cuddington Golf Course, or
detention basin in Walch
Memorial Sports Ground
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Green roofs, rainwater harvesting and
permeable paving in larger developments
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New surface water drainage and pond, wetland or
detention basin as part of Utilities Site redevelopment

Design for exceedance to safely convey surface
water down High Street, including green street planters
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Landscaping in Rosebery Park to include
| shallow terraces for flood storage

Design for exceedance by raising kerbs, traffic calming measures and property
resistance and resilience. Safely convey surface runoff into Rosebery Park.
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=P Surface Flow Routes Maximum Depth (m) 1:30y
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l:"__ir‘ Sewer Interruption - 0.1-0.25m
| Detention Basin, Pond or Wetland - 0.25-0.5m
= == |ncrease Draiage Capacity - 0.5-1.0m
B 10-15m
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