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Table A-1: Horsham District Council Strategic Flood Risk Assessment - Level 1 coarse assessment table.

. Area o
Question (km?) % of Area
Total Area of Horsham administrative Area 529 100%

Area of Horsham in Zone 3b (Functional
Floodplain)

31.35 5.93%  of total area

Area of Horsham in Zone 3a (High Flood Risk) 6.34 1.20%  of total area
Area of Horsham in Zone 2 (Moderate Flood Risk) 0.97 0.18%  of total area
Area of Zone 3 that is defended 0.00 0.00%  of Zone 3

Total Developed Area

33.46 6.33%  of total area

Existing Development in Flood Zone 3b 0.27 0.81%  of dev. area
Existing Development in Flood Zone 3a 0.16 0.48%  of dev. area
Existing Development in Flood Zone 2 0.35 1.04%  of dev. area
Potential New Development Required 3.65 0.69%  of total area
Potential New Development in Zones 3b 0.09 2.46%  of pot. dev.
Potential New Development in Zones 3a 0.02 0.49%  of pot. dev.
Potential New Development in Zones 2 0.06 1.61%  of pot. dev.

Drainage Problem Areas

Minimal Drainage Flooding — records show
points rather than areas.

Area affected by groundwater emergence zone

21.34 4.03%  of total area
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Appendix D: Data

TITLE DESCRIPTION CONFIDENCE

This document sets out a number of sites
for development as well as suggested GOOD
boundary changes.

HDC Alternative Development Sites &
Boundary Changes

HDC Alternative Development Sites &  |GIS Polygons for alternative site

Boundary Changes - GIS Outputs allocations R G0

HDC Local Plan, Submission Proposals
Map & Next Steps. GOOD
Appendix 1:Transition from HDC LDF

HDC Proposals Map (2006) Submission
Document

HDC Proposals Map (2006) Submission

Document - GIS Layers GIS Polygons for site allocations VERY GOOD

This document sets out sites allocated
for development. It is one of the

HDC Site Specific Allocations of Land.  |qocuments that will make up the LDF GOOD
Submission Document (2005) and which will govern the long-term

spatial planning.
25k & 50k Horsham Raster files Tif and TFW file format Maps VERY GOOD
Revised Flood Plain (Horsham) EA agreed 100yr flood plain extent. GOOD
Horsham District SFRA DATA Provided |Flood event files: lines, points & GOOD
by the E.A polygons.

Completed questionnaires from HDCs
consultation exercise, together with

Parish Council Questionnaire Responses |[maps and photos of flooding in each FAIR
Parish Council

GIS Polygons for floodzones, defences,
EA Floodmaps for HDC Dec 2006 area benefiting, flood storage area, GOOD
historical flood maps:

ArcView format dtm(SAR) files. GIS

EA Flood Data & Height Data polygons for Area Benefiting, Flood GOOD
Zones, Historical Flood Maps

Model List (Excel), Watercourse data
(GIS polygons), Defence Data (GIS
EA data received from Horsham District [Polygons), Flood Warning Areas (GIS GOOD
Council. Data files polygons) Horsham IDB (GIS polygons),

Reaches (GIS polygons)

100yr, 1000yr, 1000cc, 100cc.adf files.
Fluvial Depth Grid. IFLW outgl:ts ce GOOD
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— Regional Flood Risk Appraisal

South East

TITLE DESCRIPTION CONFIDENCE
E3&E1 Word docs, CAD & j TBM
EABM's — River Adur Survey s 1o Roach 113 Ipeg GOOD
Reach 5-8 .txt TEXT FILES ONLY, NO
River Adur Model Leach b8 & FAIR
. . J-Flow Broad-scale modelling - 100yr,
Tidal Depth Grid 1000yr, 1000cc, 100cc.adf files GOOD
EABM .dgn files, EEBY files, LEV-DAT
files, LEV-FIN files, LO .dwg & .xls, Is
Upper Arun River Survey .dxf files, photo .mdb files, XS-dat folder, GOOD
xs-db folder, Xs-dxf folder.
Drawing Files Reach 5 - 9 CAD drawings GOOD
"Managing Flood Risk, River Arun &
Western Streams Catchment Flood
Draft Arun & Western Streams CFMP IManagement Plan - Consultation Draft VERY GOOD
August 2006 Plan - 2006". Appendix A, B & C
This document gives details of some wet
L . pond water bodies are large enough to
Elzgsgggn[t)rﬁrnscttr&%ljpe? Wet Pond come under the Reservoirs Act and GOOD
those that have flood defences in poor
condition.
"Managing Flood Risk, River Adur
Draft River Adur CFMP Catchment Flood Management Plan - VERY GOOD
Consultation Draft Plan - 2006".
Strategy for Flood and Coastal Erosion  |National study identifying types and
Risk Management: Groundwater sources of groundwater flooding.
Flooding Scoping Study (LDS 23), GOOD
DEFRA — Making Space for Water, 2004.
Mapping outputs at a national and
Appendix - Volume 2 regional scale
IS| howing | [ f river fl
EA Hydrometric Network Sng r:lr?fzasllsg:xggg ocation of river flow GOOD
Flooding information for Postcodes in
Southern Water Flooding information Horshla% District GOOD
South East England Regional Assembly |Regional Flood Risk Assessment for the EAIR
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Appendix F: Evidence of Sequential Test undertaken
in June 2007

The following points summarise the results from the application of the Sequential Test.

47 of the potential allocation sites lie within Flood Zone 1, 4 sites had areas within Flood Zones 2
and 3 (see Table 8.1 below).

Table 0-1: Potential allocations sites at risk of flooding identified following Sequential Test by HDC.

LDF Allocation Site Flood Zone | Flood Zone | Flood Zone | Flood Zone
Grid Ref Area 2 3+CC 3a 3b
rid Re
Polic Notes (ha) Area | % of | Area | % of | Area | % of | Area | % of
v (Ha) | Area | (Ha) | Area | (Ha) | Area | (Ha) | Area
Lifestyle Ford E 51671751
AL2 Bishopric ’ 1.400 | 0.074 | 5.26% | 0.074 | 5.26% | 0.074 | 5.25% | 0.065 | 4.63%
N 130656.25
Horsham
Land west of | E 515460.90 o o o o
Horsham west| N 130191.74 50.580 | 0.548 | 1.08% | 0.070 | 0.14% | 0.025 | 0.05% | 0.025 | 0.05%
CP7
Land west of | E 515460.90 o o o o
Horsham east | N 130191 .74 49.030 | 13.930 {28.41%]| 9.829 [20.05%| 8.762 [17.87%| 7.421 [15.14%
Brinsbury
AL14 | Centre of E ?ggégg'gg 58.760 | 1.444 | 2.46% | 1.444 | 2.46% | 1.205 | 2.05% | 1.205 | 2.05%
Excellence ’
Shoreham E 520351.71 o o o o
AL15 Cement Works| N 108818 62 39.420 | 0.182 | 0.46% | 0.215 | 0.55% | 0.215 | 0.55% | 0.215 | 0.55%

Information presented within the Strategic Flood Risk Assessment has allowed Horsham District
Council to redefine land use policies using the sequential approach. This has located all built
environment within Flood Zone 1, allowing only informal open spaces and water compatible
development within Flood Zones 2 and 3.

It is recommended that a Level 2 SFRA is not required at present because all development can be
located within Flood Zone 1. However, changes to the potential allocation sites would require
revision of the Sequential Test and where required may facilitate the application of the Exception

Test, thus requiring a Level 2 SFRA.

It is noted that CP7 is a strategically important site and has been adopted within the Core Strategy.
Identification of alternative sites was therefore not possible. However, using the sequential approach,
Horsham District Council has reallocated areas within these sites to ensure that development is located
within areas of lowest flood risk. Appendix H provides the revised site layouts proposed for those sites
identified in Table 8.1.

SFRA REPORT - June 2007

82




€8

£00¢ 8unf — 140d34d vYd4S

passed

"/00g uwniny ul UoIlB}NSUOD
olgnd Jo} paysignd aq o] anp si leyl juswnooq Buiuueld Aeluswsddng uejdiaisepy
WeysJIoH J0 1S9\ 8y} ul 89eds uado [ewlojul 10} Uniy JBAIY 8y} 0} Juddelpe pue| ajedo|e
0] PUB € pUB g S8U0Z PO0|4 8pISINo pue| ay} dojaaap 0] pasodoid sI Il ‘YHAS | [9Aa7]
8y} Jo mainal Buimo||o} ‘pue als oy}l Buissasse uaym JuUNoJJe OJUl USYe} Udaq Sey SIyl

‘puewap 1sajealb ay] SI 81oy} 819ym SaWIOY |0BP.IOE JO Jagquinu
[enuelsgns e Buipnoul sasn Jo Xiw e 10} padojoAsp aq ued pue juswdojonsp
oife1e.is B 10} UOIBOO| S|JBUIBISNS 1SOW 8Y} S| WEBYSIOH JO 1Som 8y} O] pue] e

‘|IH duuaQ Se yons sainjes)
adeospue| Juedyiubis Agq pauresisuod Ajgianas si yinos ayl o} uoisuedxa Jayun4
‘Aineag [einieN BuipuelsinQ Jo ealy pleapn UbiH se pajeubisap si ises oy} 0}
puB| puB UMO] 8y} JO YyUOU 8y} 0} Alepunoq wulj e pajealo sey ssedAg uisyuopn
92V 9yl 'punoj usaq aney sals alendoidde Jayjo ou ing sasn Jaylo pue
sawoy 000‘z Jo luawdojanap a16ajel)s e a1epowwodoe o} [enusjod uswdoarsp
S}l JO} POSSaSSE USSQ SBY UMO} 8yl JO YINOS PUE JSES ‘YHOu 8y} O} pue] e

"BOJR JOPIM BY} 0] SHuI| Jodsues} poob pue aseq JuswAojdwa peoiq e ‘sadInIes
pue saijioe} Jo abuel ||} B SBY WeYSIOH ‘WeysIoH ‘1ouisig ayl Ul Juswa|ies
d|geuUleISNS }sOW 9yl O] UOISUdIX® uegin ue Se JuswdojoAsp JO} UOIEDO|
olBelelis B 10} pue| SaiIUdp! Uy} ‘@ouBlSul 1SIl} BYl Ul SUOIIBOO| d|gBeulBlSnS
1sow ay} ul pue| padojonsp-Ajsnoinaid jo asn 1s8q ayl axew 0} S499s (£002)
ABajei1s 2400 8y} ul 1IN0 18S SB ‘10u1SIg WeysIoH 1oy ABajesls juswdopnsp 8yl e

:(£00z) ABeyens 8100
ayl Jo /dD Aoljod ul Juswdojansp 1o} 81Is 8U] 8}ed0|[e 0} UOISIOap 8y} 0} PaInguUIU0D aAey
sJ0108} Buipuiaao Buimo|jo} ayl Ing Juswdojanap 10} passasse A|[eo1lud usaq sey als ay |

‘ure|dpooy} g U0z poo|4 Sl pue JaAu 8y} Agq pajosye
S| ays ay} Jo Mied siy} Jo (BUE'EL) LW BEL"0 "OM} ojul )i BuipiAlp Agaieuy) a)is ey} ssouoe
SMOJ} PUB 2V 8} JO 1SBS 8U} 0} /dD Ul PeIedo|[e pue| 8y} JO 1Sed 8y} O} SMOJ} JaAl 8yL

‘Arepunoq
Juswdojersp 8y} ulyIm spusixe urejdpooly g auoz pooj4 sH Jo (ByG'0 — Wy S00°0)
Ved |[ewS B pUB $2Y BU} JO ISOM BU} 0} /4D Ul PBIBOO|[E PUB| 8y} JO UYINOS U} O} SMOJ}
JOAI BY] "p2V 8l JO opIS JByNe UO S8l YdIym ‘els 8y} ybnoiyl Smoj} uniy JeAly oyl

"(2002)
ABajenls a109 2d9 Aaijod
weys.IoH Jo 1S9\ pue]

¢pajied 1o
pessed —1so] |enuanbag

}sa] |enuanbag jo uonesijddy

€ B Z S8U0Z poo|4 uiyum
lie} 1eyl Juawdojanaq

10} paynuap| sals

osiiM

Uoday |eul

JUBWISSASSY YSIY P0oo|4 2168]eI1S [1oUNo) 101ISIQ WeySIoH




¥8

£00¢ 8unf — 140d34d vYd4S

“1adojanap ay} Aq pasedaud s| yy4 oi10ads alis pajielep
e 1ey) Juswalinbal ayi yum ‘urejdpooy) syl uiyim papnjoul pue| uo aoeds uado Buipnjoul
‘sasn Jo XIW B 10} ddd PUeT JO Ssuonedo|y ouoads ausS syl ul paledoje Si als 8yl

"ure|dpooy} 8y epIsino sal| (eyg'| punose)
a)Is ay} Jo Ajuolew e pue s|gejieAB awo29q AjoJel Sa)S 8JJu8d UMO} d|qeurelsns yong

‘90eds uado [ew.oul 10} UNJY JBAIY 8y} 0} Juadelpe pue|
91B00||E O] PUB € PUB g SBU0Z Poo|4 apIsino pue| ayl dojgaap o} pasodoid s Il ‘Yy4S
I |oAe7 a8y} Buimojjoy ‘pue ays oy} Buissesse USYM JUNOJOR OJUl UdYe) usaqg sey Siyl

"puewap }sajealb sy} S| 818y} 819ym SaWoy a|qepioye Buipnjoul sasn
JO XIW B 1o} padojaasp 8q ued puke uoledo| a|qeureisns Alybiy e ul si 8lIs ay|

‘eale Juswdojanap
weysIoH 10 1sap 8yl uiyim Alqissod a1eoojal 01 Buiyoo| SI ssauisng 8y} Ing asn
[e10J8WWOD Ul A[Juaiind si 1| "S82I0YD |9ABI} S|JBUIBISNS 0] 8SO0|0 pue Salll|Ioe)}
pue S82IAISS S,UMO] 8Y} O douelSIp Buiyem UiyIm sal| 81Is pIo4 9jA1sayi] ayl

‘Juswaies | Alobaren
B SB palluspl SI pue 1ou1SIg 9yl Ul UOIBIO| S|geuleISnS 1Sow 8yl SI WeysioH

"SUOI1BD0| B|gBUIBISNS }SOW 8y} Ul pue|
padojonap Ajsnoinaid ajgelns Jo asn-al 8y} 0} 8ouBlSUI 1S} dY} Ul $Y00] ‘(£002)
ABalei1S 9400 8y} Ul 1IN0 18S Se ‘10uISIg WeysioH 1o} Abejesns juswdojanap ay|

:Juswdo|aAap 10} S BY} S}EJ0|[B 0} UOISIOSP 8y} 0} PAINQLIIUOD dABY
sJ1010B} Buipuiano Buimojo} ayl Ing lJuswdojanap 10} pasSSasSe A|[eonud usaq sey als ay |

-Arepunoq alis Juswdojanap ay} ulylim spuaixa uiejdpooj} g suoz pooj4

adQ pueq jo suonedo|y
ayvads aus gv Adljod
weys.ioH

pessed —1s9] |enuanbag

}sa] |enuanbag jo uonesijddy

passed | s¥ jo (Y200 — Wy 2000°0) Hed |jews B pue a)is 8y} JO YINos 8y} 0} SMO|} UnJy JBAIY 8y L ‘ondoysig ‘pio4 akisay
€ B T S8U0Z poo|4 uiyum
chsiis 9 11e} yeyl yuswdojanag

10} paynuap| sals

osiiM

Uoday |eul

JUBWISSASSY YSIY P0oo|4 2168]eI1S [1oUNo) 101ISIQ WeySIoH




G8

£00¢ 8unf — 140d34d vYd4S

‘uoissiwiad Buiuueld jo uonIpuUOD B Se paldinbal SI JUBWISSISSE YSII POO|}
oly10ads alis pajielap e ‘¢ Ly Adllod ‘Qda pueT Jo Suoiedo|y di10ads 8NS eyl UIYNM

90eds uado [ew.ojul SB 8SIN02J81em a8y} 0]
Juadklpe pue| 8]e20||B 0} PUB £ PUB g S8U0Z POO0|{ 8pISIN0 pue| ay}l dojaaap 0} pasodoid
SI 1 pue als Siyl Buissasse usym JuNOdOE Olul USYE]} USSQ OABY SI0)OB) 8Sayl ||V

"8]0ym B Se AWoU0D9 [BinJ 8y} pue sjuapnis s} pue ab9]j0o ay} 4o} paulel aq
0} S}Jauaq 9|geJapISUOD ale aJay] 1Byl paiapISuod SI Il ‘ssajaylionaN ‘snduwed
8yl JO uoneoo| [edns ay) 0} psebas aney pjinoys pue wswdoasp pue ubissp
BAIlISUaS alinbal pjnom 8oud|[89X3 |einy JO 81jUdD B U0} BYS SIY} JO dINjeU By e

‘suolels Aemjres
1sanysbBuljig pue ybnoiogind BIA syul| Modsued) olignd paaosdwl aaey Ajjeiiusiod
pIN0S pue E2Y 9yl BIA YIOMIBU peOJ 8yl 0] SS820e poob sey I ‘salnljioe}
pue sa2IAI8s Jo abuel [|n} B WO} payoelap ‘Uoiedo| [enl e Ul S| aUs syl ybnoylly e

"9sn pue| Jueujwopaid ay) 0} Ale|jloue 8q p|NOM 8}IS a8y} UO uoISIA0Id
wawAhodwa Aue jeyl Aoy sty Awouods |eins ay) Jo spuewap ay} 1osw divy
0] sasldialua 811s-uo yum uoiounfuod ul ‘sjuspnis 1oy Bululel] [BUOIIBOOA JO WO}
ay} ul 869]109 a8y} 4o} suieb |enusaiod 8|geIapISUOD S|GBUS PINOM SJUS||9IXS BN
Jo a5juad e se sndwen Aingsuug oyl bBuidojanag -Aiessedsu si Juswdojanap
JO JUNOWE |[BWS B ‘9DUd||90X8 JO 8Jludd B pue SalliAloe asudisjua [einu
Jo} snoo} B Sse saljioe) sy dojeasp 01 anuiuod o] 8bs|jo) Aingsuug moje 0] e

;8IS 8y} 81eo0|R
0] UOISIOBP B8yl 0] PBINQUIUCD BABY sJoloe) BuipuisAo Buimolio) eyl Ing ‘sndwe) ay)
10 Juswdojarepal siepoWWOood. 0] AjIqelNS S 10} PaSSasSe A|[eoillio uasaq Sey alis ay |

‘sBuip|ing mau Jo/pue Juswade|dal apnjoul Aew pue a|eds
abue| Jou ase sndwen sy} jJo uonesiuebioal Jo/pue Juswdojonspal ay} 1o} saiunuoddo
8yl 1Byl palou ag pnoys I ‘eus juswAojdwa ue se pauIsseld sI als Siyl ybnoyly

"(BYSS) 2W8S 0 JO BaJe UOIIBD0|E [Bl101 8]l JO %G 2 Alorewixoidde o} sejenba siy]| ‘g pue
g 8U0Z POoo|4 UlyIm s8l| 8YS 8y} JO (BUpy | — 2Wb 10°0) BSIe |[Bws Y "spunoib 86900

ada pueq
J0 suoljeoo||y oy19ads SHS
v11v Aoljod Aingsuuig e

pessed —1s9] |enuanbag

1sa] [enuanbag jo uonesijddy

passed | Aingsuug oy} jo abuuy uidByinos ayj ybnodyl SMmojy uniy JoAly ayl jo Aieinguy jews | 9ouaj|@9x3 |einy O a4ua)
€ 1® ¢ SaU0Z pooj4 ulyum
épajled 1o I1e} 1eys uawdojanaq

10} paynuap| sals

osiiM

Uoday |eul

JUBWISSASSY YSIY P0oo|4 2168]eI1S [1oUNo) 101ISIQ WeySIoH




98

£00¢ 8unf — 140d34d vYd4S

passed

-obeig Buiuueld Joise

1e paJinbal aq |Im Y4 21j108ds alIs pa|ielap B ‘Ysu pooy; [enuslod ayl pue aus ayi Jo 8zIs
9y} UBAID "Qdd PUET JO SUOIEDO||Y d4108dS BUS Bu} Jo GLTY Adljod ul palinbai si fey)
joug uaswdojaasg ayl ul 1IN0 18S aq [|IM YdIym ‘aoeds uado [ew.oyul 10} INpy JOAIY 8y} O}
1u8oe(pe pue| 8)B20||E 0} PUB £ PUEB g SBUOZ PO0|4 apIsino pue| 8y} dojaasp o} pasodouid
S1 )l pue a}Is syl BuisSasSe Uaym JUNOJJE OJUI USYE]} UdaQ SABY SI0}0B} 8Ssay} ||V

‘suoissiwa seb asnoyusalb aonpai djay pue sallijioe}
Juawieal] aisem ybnoayl seainosal Jo Juswabeuew ay) djay pjnom [esodoid ay| e

‘uoibay-qng 1SBOD X8SSNS 8y} JO SPadU JIWOU0IS pue
uoljelsauabal ay) 0} 8INQUIUOD OS|E [|IM )l SB (01 dD AD110d) BUS SIu} JO uoilelolsal
oy} jo ued se juswdojonsp JuswAholdws sapnjoul (£002) ABoiens 8100 8yl e

“AljI0€) JuBWIeal] 81Sem B pue JuawdojaAsp [eluspISal palwWi| ‘WsNOo}
Jo/pue ainsig] ‘esn juswAhojdwa Jofew Jo} S|ENS POISPISUOD S| BlIS Byl e

‘POpaaU 8q [|IM ‘BWBYIS dAIsuayaidwod
e Jo ued se ‘uawdojanap aA1303[qo SIyl aAaIyde 0] J9pJo Ul eyl pasiubodal sil e

"UONBIO0| BAIISUSS S,81IS ay] YIm a|qiedwod aJle jeyl
sjuswanoidwl 8deaSpuB| puB [BJUSWUOIIAUS Jo[ew 83S 0} YSIm aa)liwwo) uiop
SUMO( X8SSNS 8y} pue |IDUNOD 10UISIQ JNPY Yum Jaylebol ‘|Iounod) WEeYSIoOH e

'sieak Q| JOAO 10} POSO|D
u9aq Sey SYIOM Juawad ay| ‘yied [euoieN B Se uoijeubissp 10} paisapisuod
Buieq Ajuauno si jeyr Aineag |einjeN BuipuelsinQ jO Baly SUMO(Q X8SSNS
By} UIylm syJom Juswad pasnsip Ajlybisun ‘ebie| B SI SHIOM\ JUBWSD WeYsIoyS e

:Juswdolanap 10} 8IS 8} 81J0||B 0} UOISIOap
8y} 0] painquiuod aAey sloloe} Buipliano Buimolo) ayl Ing uawdojaaap o) passasse
Aljeonuo usaq sey aus ayyl "Aepunoqg aus juswdojoasp a8yl ulylm spuaxe ure|dpool)
sk Jo (eyg'g — ,w¥ 2200°0) Med pue a)s pajedo|e auy} Jo 1SES By} 0} SMOJ} JBAL YL
"G1v Ao1j04 Ul peredoj|e si jeyl pue| Siyl SI 1 pue 1oLISIJ WRYSIOH Ulyim saj| (SeJejoay
8% ||BJOA0 8U} JO Gf) 8IS 8y} jo Aluofew v -JoulsIg JNPY pue Joulsiq WeYsIoH usamiaq
Alepunoq ay} sy ew pue a}is SYIOM UdWan weyaloys ayl ybnoiyl Smojy JNpy JaAlY ay L

ada pueT jo suonedo|y
ay10ads aus 61V Adljod
SHIO/\ JUBWIA) weyaloys

¢pajied 1o
passed — 1so] |enuanbag

1sa] [enuanbag jo uonesijddy

€ B T S8U0Z poo|4 uiyum
lie} 1eyl Juawdojanaq

10} paynuap| sals

osiiM

Uoday |eul

JUBWISSASSY YSIY P0oo|4 2168]eI1S [1oUNo) 101ISIQ WeySIoH




Horsham District Council Strategic Flood Risk Assessment SCOH
Final Report mmﬂﬂl

Appendix G: Sustainable Drainage Systems Review

Traditionally, built developments have utilised piped drainage systems to manage storm water
and convey surface water run-off away from developed areas as quickly as possible. Typically,
these systems connect to the public sewer system for treatment and/or disposal to local
watercourses. Whilst this approach rapidly transfers storm water from developed areas, the
alteration of natural drainage processes can potentially impact on downstream areas by
increasing flood risk, reduction in water quality, loss of water resource and detriment to wildlife.
Therefore, receiving watercourses have greater sensitivity to rainfall intensity, volume and
catchment land uses post development.

The up rating of sewer systems to accommodate increased surface water from new development
is constrained by existing development and cost. Therefore, the capacity of the system becomes
inadequate for the increased volumes and rates of surface water runoff. This results in an
increase in flood risk from sewer sources and pollution of watercourses. In addition, the
implications of climate change on rainfall intensities, leading to flashier catchment/site responses
and surcharging of piped systems may increase.

In addition, as flood risk has increased in importance within planning policy, a disparity has
emerged between the design standard of conventional sewer systems (1 in 30 year) and the
typical design standard flood (1 in 100 year). This results in drainage inadequacies for the flood
return period developments need to consider, often resulting in potential flood risk from surface
water/combined sewer systems.

A sustainable solution to these issues is to reduce the volume and/or rate of water entering the
sewer system and watercourses.

What are Sustainable Drainage Systems?

PPS25 indicates that Regional Planning Bodies and Local Authorities should promote the use of
Sustainable Drainage Systems (SuDS) for the management of surface water runoff generated by
development. In addition, drainage of rainwater from roofs and paved areas around buildings
should comply with the 2002 Amendment of Building Regulations Part H (3). The requirements
are as follows:

1. Adequate provision shall be made for rainwater to be carried from the roof of the building.

2. Paved areas around the building shall be so constructed as to be adequately drained.

3. Rainwater from a system provided pursuant to sub-paragraphs (1) or (2) shall discharge
to one of the following in order of priority:

a) An adequate soakaway or some other adequate infiltration system; or where that
is not reasonably practicable;

b) A watercourse; or where that is not reasonably practicable

c) A sewer.
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SuDS seek to manage surface water as close to its source as possible, mimicking surface water
flows arising from the site, prior to the proposed development. Typically this approach involves a
move away from piped systems to softer engineering solutions inspired by natural drainage
processes.

SuDS should be designed to take into account the surface run-off quantity, rates and also water
quality ensuring their effective operation up to and including the 1 in 100 year design standard
flood including an increase in peak rainfall up to 30% to account from climate change.

Wherever possible, a SuDS technique should seek to contribute to each of the three goals
identified below with the favoured system contributing significantly to each objective. Where
possible SuDS solutions for a site should seek to:

1. Reduce flood risk (to the site and neighbouring areas),
2. Reduce pollution, and,
3. Provide landscape and wildlife benefits.

These goals can be achieved by utilising a management plan incorporating a chain of
techniques, (as outlined in Interim Code of Practice for Sustainable Drainage Systems 2004),
where each component adds to the performance of the whole system:

Prevention good site design and upkeep to prevent runoff and pollution (e.g. limited
paved areas, regular pavement sweeping)

Source control runoff control at/near to source (e.g. rainwater harvesting, green roofs,
pervious pavements)

Site control water management from a multitude of catchments (e.g. route water from
roofs, impermeable paved areas to one infiltration/holding site)

Regional control integrate runoff management systems from a number of sites (e.g. into a
detention pond)

This chapter presents a summary of the SuDS techniques currently available and a review of the
soils and geology of the study area, enabling the local authorities to identify where SuDS
techniques could be employed in development schemes.

The application of SuDS is not limited to a single technique per site. Often a successful SuDS
solution will utilise a combination of techniques, providing flood risk, pollution and
landscape/wildlife benefits. In addition, SuDS can be employed on a strategic scale, for example
with a number of sites contributing to large scale jointly funded and managed SuDS. It should be
noted, each development site must offset its own increase in runoff and attenuation cannot be
“traded” between developments.
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Planning

All relevant organisations should meet at an early stage to agree on the most appropriate
drainage system for the particular development. These organisations may include the Local
Authority, the Sewage Undertaker, Highways Authority, and the Environment Agency. There are,
at present, no legally binding obligations relating to the provision and maintenance of SuDS.
However, PPS25 states that:

‘where the surface water system is provided solely to serve any particular development, the
construction and ongoing maintenance costs should be fully funded by the developer.’

The most appropriate agreement is under Section 106 of the Town and Country Planning Act.
Under this agreement a SuDS maintenance procedure can be determined.

SuDS Techniques

SuDS techniques can be used to reduce the rate and volume and improve the water quality of
surface water discharges from sites to the receiving environment (i.e. natural watercourse or
public sewer etc). Various SuDS techniques are available and operate on two main principles:

e [nfiltration
e Attenuation

All systems generally fall into one of these two categories, or a combination of the two.

The design of SuDS measures should be undertaken as part of the drainage strategy and design
for a development site. A ground investigation will be required to access the suitability of using
infiltration measures, with this information being used to assess the required volume of on-site
storage. Hydrological analysis should be undertaken using industry approved procedures, to
ensure a robust design storage volume is obtained.

During the design process, liaison should take place with the Local Planning Authority, the
Environment Agency and if necessary, the Water Undertake to establish a satisfactory design
methodology and permitted rate of discharge from the site.

Infiltration SuDS

This type of Sustainable Drainage System relies on discharges to ground, where suitable ground
conditions are suitable. Therefore, infiltration SuDS are reliant on the local ground conditions (i.e.
permeability of soils and geology, the groundwater table depth and the importance of underlying
aquifers as a potable resource) for their successful operation.

Various infiltration SuDS techniques are available for directing the surface water run-off to
ground. Development pressures and maximisation of the developable area may reduce the area
available for infiltration systems but this should not be a limiting factor for the use of SuDS. Either
sufficient area is required for infiltration or a combined approach with attenuation could be used

SFRA REPORT - June 2007 89



Horsham District Council Strategic Flood Risk Assessment S'CGH
Final Report mmﬂﬂ

to manage surface water runoff. Attenuation storage may be provided in the sub-base of a
permeable surface, within the chamber of a soakaway or as a pond/water feature.

Infiltration measures include the use of permeable surfaces and other systems that are generally
located below ground.

Permeable Surfaces

Permeable surfaces are designed to allow water to drain through to a sub-base at a rate greater
than the predicted rainfall for a specified event. Permeable surfaces act by directly intercepting
the rain where it falls and control runoff at source. Runoff during low intensity rainfall events is
prevented by permeable surfaces. During intense rainfall events runoff generation may occur
from permeable surfaces. The use of permeable sub-base can be used to temporarily store
infiltrated run-off underneath the surface and allows the water to percolate into the underlying
soils. Alternatively, stored water within the sub-base may be collected at a low point and
discharged from the site at an agreed rate.

Programmes should be implemented to ensure that permeable surfaces are kept well maintained
to ensure the performance of these systems is not reduced. The use of grit and salt during winter
months may adversely affect the drainage potential of certain permeable surfaces.

Types of permeable surfaces include:

e (Grass/landscaped areas

e Gravel

e Solid Paving with Void Spaces
e Permeable Pavements

Sub-surface Infiltration

Where permeable surfaces are not a practical option more defined infiltration systems are
available. In order to infiltrate the generated run-off to ground, a storage system is provided that
allows the infiltration of the stored water into the surrounding ground through both the sides and
base of the storage. These systems are constructed below ground and therefore may be
advantageous with regards to the developable area of the site. Consideration needs to be given
to construction methods, maintenance access and depth to the water table. The provision of
large volumes of infiltration/sub-surface storage has potential cost implications. In addition, these
systems should not be built within 5 m of buildings, beneath roads or in soil that may dissolve or
erode.

Various methods for providing infiltration below the ground include:

Geocellular Systems

Filter Drain

Soakaway (Chamber)
Soakaway (Trench)

Soakaway (Granular Soakaway)
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Table H-1: Suitability of Infiltration Methods towards with respect to the wider aims of SuDS.

[

Permeable Surface

Y
Y N

<|=<

Sub-surface Infiltration

Attenuation SuDS

If ground conditions are not suitable for infiltration techniques then management of surface water
runoff prior to discharge should be undertaken using attenuation techniques. This technique
attenuates discharge from a site to reduce flood risk both within and to the surrounding area. It is
important to assess the volume of water required to be stored prior to discharge to ensure
adequate provision is made for storage. The amount of storage required should be calculated
prior to detailed design of the development to ensure that surface water flooding issues are not
created within the site.

The rate of discharge from the site should be agreed with the Local Planning Authority and the
Environment Agency. If surface water cannot be discharged to a local watercourse then liaison
with the Sewer Undertaker should be undertaken to agree rates of discharge and the adoption of
the SuDS system.

Large volumes of water may be required to be stored on site. Storage areas may be constructed
above or below ground. Depending on the attenuation/storage systems implemented, appropriate
maintenance procedures should be implemented to ensure continued performance of the
system. On-site storage measures include basins, ponds, and other engineered forms consisting
of underground storage.

Basins

Basins are areas that have been contoured (or alternatively embanked) to allow for the
temporary storage of run-off from a developed site. Basins are designed to drain free of water
and remain waterless in dry weather. These may form areas of public open space or recreational
areas. Basins also provide areas for treatment of water by settlement of solids in ponded water
and the absorption of pollutants by aquatic vegetation or biological activity. The construction of
basins uses relatively simple techniques. Local varieties of vegetation should be used wherever
possible and should be fully established before the basins are used. Access to the basin should
be provided so that inspection and maintenance is not restricted. This may include inspections,
regular cutting of grass, annual clearance of aquatic vegetation and silt removal as required.

Ponds

Ponds are designed to hold the additional surface water run-off generated by the site during
rainfall events. The ponds are designed to control discharge rates by storing the collected run-off
and releasing it slowly once the risk of flooding has passed. Ponds can provide wildlife habitats,
water features to enhance the urban landscape and, where water quality and flooding risks are
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acceptable, they can be used for recreation. It may be possible to integrate ponds and wetlands
into public areas to create new community ponds. Ponds and wetlands trap silt that may need to
be removed periodically. Ideally, the contaminants should be removed at source to prevent silt
from reaching the pond or wetland in the first place. In situations where this is not possible,
consideration should be given to a small detention basin placed at the inlet to the pond in order to
trap and subsequently remove the silt. Depending on the setting of a pond, health and safety
issues may be important issues that need to be taken into consideration. The design of the pond
can help to minimise any health and safety issues (i.e. shallower margins to the pond reduce the
danger of falling in, fenced margins).

Various types of ponds are available for utilising as SuDS measures. These include:

Balancing/Attenuating Ponds
Flood Storage Reservoirs
Lagoons

Retention Ponds

Wetlands

Table H-2: Suitability of Attenuation Methods towards the Three Goals of Sustainable Drainage Systems.

Basins Y Y Y

Ponds Y Y Y

Alternative Forms of Attenuation

Site constraints and limitations such as developable area, economic viability and contamination
may require engineered solutions to be implemented. These methods predominantly require the
provision of storage beneath the ground surface, which may be advantageous with regards to the
developable area of the site but should be used only if methods in the previous section cannot be
used. When implementing such approaches, consideration needs to be given to construction
methods, maintenance access and to any development that takes place over the storage facility.
The provision of large volumes of storage underground also has potential cost implications.

Methods for providing alternative attenuation include:

Deep Shafts
Geocellular Systems
Oversized Pipes
Rainwater Harvesting
Tanks

Green Roofs

In some situations it may be preferable to combine infiltration and attenuation systems to
maximise the management of surface water runoff, developable area and green open space.

SFRA REPORT - June 2007 92




Horsham District Council Strategic Flood Risk Assessment Scbi‘*
Final Report mmﬂﬂ-

Broad-scale assessment of SuDS suitability

The underlying ground conditions of a development site will often determine the type of SuDS
approach to be used at development sites. This will need to be determined through ground
investigations carried out on-site. A broad-scale assessment of the soils and underlying geology
allow an initial assessment of SuDS techniques that may be implemented across Horsham
District.

Based on a review of the following maps SuDS techniques that are likely to be compatible with
the underlying strata can be suggested:

e The Soil Survey of England and Wales 1983 — 1:250,000 Soils Maps (Sheet 6), and

e The Geological Survey of Great Britain (England and Wales) 1:625,000 Series Superficial
and Bedrock Edition South of England (2000)

e The Soils Map Legend and Geological Survey Memoir were also consulted as part of this
assessment.

In the design of any drainage system and SuDS approach, consideration should be given to site-
specific characteristics and where possible be based on primary data from site investigations.
The information presented in the following table is provided as a guide and should not be used to
accept or refuse SuDS techniques.
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Appendix H:  Redefinition of potential allocation
site layouts
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Appendix I: SFRA Maintenance and Updates

How to maintain and update the SFRA

For an SFRA to serve as a practical planning tool now and in the future, it will be necessary to undertake a
periodic review and maintenance exercise. This section lists a series of recommendations ensuring that
the SFRA is kept up-to-date and maintained. This will allow the SFRA to follow emerging best practise and
developments in policy and climate change predications.

Flood Zones and GIS Layers

As described in Section 3.5 and in the GIS section of Appendix D, the GIS layers used in the SFRA have
been created from a number of different sources, using the best and most suitable information available at
the time of publishing. Prior to any amendments taking place, the GisS Layers supplied with this SFRA
should be securely backed up.

Should new Flood Zone information become available, the data should be digitised and geo-referenced
within a GIS system. For example, should updated modelled outlines delineating the tidal FZ3a on the
Adur become available, the current combined FZ3a outline should be edited to ensure that the newest data
is displayed and that the old data is overwritten. Note that updating the Adur Tidal FZ3a will not involve
replacing the entire combined FZ3a GIS layer, only the section that has changed.

For other GIS layers such as the Historical Flood Outlines or the Sewer Flooding Information, it is likely
that data will be added rather than be replaced. For example, where a new sewer flooding incident is
reported in the catchment, a point should be added to the sewer flooding GIS layer rather than creating a
new layer.

All GIS layers used in the SFRA have meta-data attached to them. When updating the GIS information, it
is important that the meta-data is updated in the process. Meta-data is additional information that lies
behind the GIS polygons, lines and points. For example, the information behind the SFRA Flood Zone
Maps describes where the information came from, what the intended use was together with a level of
confidence.

For any new data or updated data, the data tables presented in Appendix D should be checked to ensure
they are up-to-date.

Climate Change Predictions

The climate change scenarios based in this report are based on the best practise and predictions available
at the time of publishing. However, climate change predictions are constantly being updated and refined.
New predictions can have a significant effect on flood zones and therefore the SFRA. When a review of
the SFRA is undertaken, it is recommended that, in liaison with the EA, the climate change scenarios are
reviewed to ensure that the SFRA is still relevant to best practise and the latest available knowledge.

Updates or Additions to Development Sites

Although unlikely at the time of publication, should any updates or additions to development sites become
necessary (for example, due to new flooding information), a detailed Level 2 SFRA may be required. This
should be carried out according to the guidance given in PPS25 and this document. Once a Level 2
Assessment has been completed, this should be appended to a new version of this document.
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For any new or updated sites, the FRA and SuDS tables and recommendations presented in Appendix E
and G should be updated.

OS Background Mapping

The SFRA has made use of the OS 1:25000 and 1:50000 digital raster maps. Periodically these maps are
updated. Under the HDC OS License, it is likely that these maps will be updated throughout the whole of
the HDC GIS system. Updated maps are unlikely to alter the findings of the SFRA but should be reviewed
as part of the SFRA maintenance.

CEH Watercourse Networks

The SFRA has made use of the CEH Digital Watercourse Network for the District. Periodic checks should
be made to check if there have been any updates to the dataset. This is an important GIS layer as it
locates most of the natural watercourses within the District.

Data Licensing Issues

Prior to any data being updated within the SFRA, it is important that the licensing information is also
updated to ensure that the data used is not in breach of copyright. The principal licensing bodies relevant
to the SFRA at the time of publishing were the Environment Agency (Southern Region), Ordnance Survey,
Southern Water and the Centre for Ecology and Hydrology (CEH). Updated or new data may be based on
datasets from other licensing authorities and may require additional licenses.

Flooding Policy and PPS25 Practise Guidance Updates

This SFRA was created using guidance that was current in June 2007, principally PPS25 and the
accompanying Practise Guidance. The Practise Guidance was a “living draft” at the time of publication
(version 1 February 2007) and it is expected that the final version of the will be available in autumn 2007.
When the final version of the guidance is released, it should be carefully checked to ensure that the SFRA
is still relevant to the guidance. If necessary, an update may be required.

Similarly, should new flooding policy be adopted nationally, regionally or locally, the SFRA should be
checked to ensure it is still relevant and updates made if necessary.

Stakeholder Consultation and Notification

The key stakeholders consulted in the SFRA were the District Council, Water Companies and the
Environment Agency. It is recommended that a periodic consultation exercise is carried out with the key
stakeholders to check for updates to their datasets and any relevant additional or updated information they
may hold. If the SFRA is updated, it is recommended that the EA and the County Council Emergency
Planning Department are notified of the changes and instructed to refer to the new version of the SFRA for
future reference.

Frequency of Updates and Maintenance

It is recommended that the SFRA is reviewed on an annual basis, in liaison with the EA, to assess any
maintenance or update work. Should HDC decide any significant changes are necessary, the SFRA
should be updated and re-issued.

Reviews and updates should be recorded in the following register.

SFRA REPORT — June 2007 105



901 £00¢ dunr — 140d3Yd vd4S

Aressaoau JI ebed mau uo anunuon

- - - - vd4S [euibuo £00¢ aunr b

:Aq panoiddy :Aq payoaysy | :Aq uayeuspun PaI}IION

JuswnooQg juswnosoqg sjuswpuswy | siapjoyayels SPENN Sjustupusuly / SMIIASH Panss|sleq | UOISIOA

18]1s160YH MaINaY B UOISIOA YH4S

Uoday |eul
JUBWISSaSSY YsiY P0oo|4 01681.I1S [10UN0YD 101ISIQ WEYSIOH




