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Thisdocumenthasbeenprepared solelyasa Flood Risk Assessmentand Drainage Statement forthe
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permission.

Some of the information presented within this report is based on third party nformation which is
believed to be correct; no lability wilbe accepted forany discrepanciesin accuracy, mistakes or
omissions in such information. The contents of thisdocument must not be copied orreproduced in

whole orin part without the written consent of Infrastruct CSItd.

2868-BCH-IC S-RP-C-07.003 —Hood Risk Asse ssment and Drainage Assessment Rev C

ARUN DISTRICT COUNCIL CM/48/20/DOC




7

N
3

N

2
%
%
7

&

”,

"‘/‘5/?0,} :
7

A,
7

Infra struct CS1td

3
N
3
3
N

N

e

Z
i

5.1
5.2
5.3 FLOOD ZONE DEFINITION. ... ettt ettt et et ettt ettt ettt ettt e e et e e e e et e e eeaaaaeeeennane 11
5.4 FoOD ZONES— TABIE | NPPG - HHOOD RISK AND COASTALCHANGE ......ccceiviiiiiiniiaeeaeeeaeiee 11

5.5 HOOD RISK VUINERABILITY C LASSIFIC ATION — EXIRACTFROM TABLE 2 NPPG - FLOOD RISK AND

COASTALCHANGE ....uttieeetitie et etite et ettt ee e e e ettt e e e ettt e e e ettt e e e ettt e e e ettt e e e ettt te e e ettt te e e ettt aeaeettsaeaenatsaeeanees 12
5.6 FLOOD RISK VUINERABIITY & HLOOD ZONE COMPATBIITY TABIE......c.cuuiiiaiiiiiiiiiieeeeeeeeeiee 12
5.7 O THER FLOODING MEBC HANISMS ... ctttttit et ae et ettt e e e e ee ettt aa e e ae et ettt e e e e e teeetnttnaaeeaeeeaeienes 12
5.8 LOCALSTRATEGIC FLOOD RISK ASSESSMENT SFRA AND LOCALPOIICY......ccoiiiiiiiii i, 13
Py D ROy e Dy RN 5
6.1 FLOODING FROM FLUVIAL SOURCES ... .ttt ettt ettt ettt ettt e eaeeeeeieaes 15
6.2 FOODING FROM O VERLAND FLOWS.....titiiiiiiii ittt e 15
6.3 FOODING FROM RISING GROUNDWATER......cctitttitteaeiattitiit e eeaeeeaeiiitasaeaeaeeeiniinaaeeaeeeaeienes 15
6.4 FOODING FROM THE LO C AL SEWERAGE NETWORK ......ccittiiititiiaiaeieiiiiiiae e eeeeeeiiii e e e aeeeaeieaes 16
6.5 FLOODING FROM RESERVO RS, C ANALS & O THER ARTIFICIALSOURCES.........cvvvieiieeiiieeiiee. 16
FEYOD ROR AT A Resarhs
7.1 EFFEC TOF THE DEVELO PMENT GG ENERALLY ... tietttiti et e ettt e e ae ettt e e e e e ae ettt aeeeaeeeaeienes 17
7.2 SURFACE WATER DRAINAGE & SUSTAINABLE DRAINAGE SYSTEMS ....eiiiiiiiiiniineeaeeeieiiiianeaaeeans 17
7.3 PEAK STORM DESIGN C RITERIA ......cittttttutiaeaettitttita e e aeaeetatitn aaaeaeaeaettat e aeaeaeeetnabanaaeeaeeesenenes 17
7.4 EXISTNG SURFACE WATER RUNOFFRATES ..ottt et 17
7.5 INFILTRATION TESTING ..ttt ceit ettt ettt et ettt ettt ettt ettt ettt e e et e e ettt e e eeanane 17
7.6 SUSTAINABLE DRAINAG E HIERARC Y ....cttttitie ettt ettt e ettt e e e e e ee et e e e aeaa e 18

2868-BCH-IC S-RP-C-07.003 —Hood Risk Asse ssment and Drainage Assessment Rev C

ARUN DISTRICT COUNCIL CM/48/20/DOC



B “::\\\\\':;
YNy Infrastruct CSIid

PR
7.7 SUDS TECHNIQUES EMPLOYED ......iiitiiitiiiiit ettt ettt ettt a e 20
7.8 HFLOOD RISK MANAG EMENT. ...ttt ittt e e ettt e e ettt e e e ettt e et e e et et et eataasaaeenas 20

APPENDIX A -  TOPOGRAPHIC SURVEY .....uuiiiitiiiiiit et aeae ettt e e e aeee ettt e e e e e aa et anitnaaeeaeeeaeieaes 23
APPENDIXB- SOUTHERN WATER SEWER RECORDS......iiiiiiiiiiiitiieiae it ee et e ae e e 24
APPENDIXC - DEVELOPMENTPROPOSALS....cciiiiiiiit ettt ettt et e aeee e 25
APPENDIXD - HOOD ZONES MAP....coiiititiiii ettt ae e 26
APPENDIXE- RISKOFGROUNDWATER FIOODING MAPS ...ociiiiiiiiiiiiiiiiiiis e 27
APPENDIXF- HISTORIC INCIDENTS OF HHOODING FROM SEWERS .....cccciuiiiiiiiaiiiiiiiii e aeeeeeien 28
APPENDIXG - MICRODRAINAGE C ALCULATIONS . ....uueeiiitieitit e e aeeeeeiiit e e e e e eeeeieiiaaeeaeeeeeieaes 29
APPENDIXH - PROPOSED DRAINAGE STRATEG Y ..ttt eeeieitieiti e eeaeeeeeitit e e e eeeeeeiniinaaeeaeeeaeinaes 30
APPENDIXI- SO UTHERN WATER C ORRESPONDENCE.......ciiiiiiititiieeaeiiitiiitaneaeeeeeeieiiaaeeaeeeaeienes 31
APPENDIXJ - SUDS MANAGEMENTPLAN .....ooiiiiiiiiii e e 32

2868-BCH-IC S-RP-C-07.003 —Hood Risk Asse ssment and Drainage Assessment Rev C

ARUN DISTRICT COUNCIL CM/48/20/DOC



\ Infra struct CS Ltd

N ™ D .
¥ ¥ % RN IR R R R
To© UIMInNaOm

A Hood Risk Assessment (FRA) and Drainage Strategy have been undertaken to
accompany the planning application forthe proposed development on land to the rear
of Baird's Farm Shop, Crookthorn Lane, Climping, Littlehampton, BN17 5SN. Thisreport has
been prepared by Infrastruct CSItd on behalfofBrackley Investmentsltd in accordance
with the guidelinessetoutin the NationalPlanning Practice Guidance.

The following table is an overview of the flood risk for the proposed development of the
site, based upon currently available information and finds the following —

The Sitel 8 locatéd on lnd to the irdat of Baird's Fdarmi’ Shop,
L Crookihom Iane. Littlehampton, BN17 5SN. The e gisting vehicular
accessfrom €rookthom Lane (A259). 5

Site:location

Size and Current Land The site covers an approximate area of 0.84Ha, which consists of
Usage a greenfield land with low planting. :
Hood Zone Hood Zone 1
Fluvial Flood Risk inw —Referto Section 6.1

Overland Hood:Risk thae = Referto Section 6.2

Groundwater Flood Risk Sy —Referto Section 6.3

» —Referto Section 6.5

Proposed De velopment The sitesito:beidevelope d: to provide:a:new care home:bulding
with 64 beds, as well as 28 parking spices and associated
L sardens :

Based on this assessment, it is concluded that in accordance with the Hood risk
vulnerability and flood zone compatibility table in Section 5.6 from the Planning Practice
Guidance document, the report considers the proposed developmentappropriate.
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Brackley hvestments Itd has commissioned Infrastruct CS Itd, to prepare a Hood Risk
Assessment (FRA) to support a planning application for the development of land to the
rear of Baird's Farm Shop, Crookthorn Lane, Litflehampton, BN17 58N.

NN

This flood risk assessment hasbeen compiled in accordance with the recommendations
ofthe NationalPlanning Policy lame workand the NationalPlanning Practice Guidance.
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The purpose of this flood risk a ssessment and drainage strategy is to assess the potential
flood risksby and to the proposed development. It willid e ntify the flood risk zone, potential
sources of flood risk, consider the proposed drainage and willbe used to support the

proposed planning application.
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The site is located 1Km north off the coast and 2.2 Km west of River Arun. The existing
vehicularaccess is from Crookthom Lane (A259) to the north. The site is bound by the
Baird's Farm Shop and Café to the north, Climping Street to the west, a number of
detached properties to the south and open green fields to the ea st.
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L

Fig 3.1.2 —Site Conte xt
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The Ordnance Survey Nationalgrid reference forthe centre of the site is:

499971E, 101709N (Nat Grid SU99971 01709)
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The site coversan approximate area of 0.84Ha, which consists of greenfield land with low
planting. Access to the site is vii Crookthorn Lane.

Llevels vary within the site between 5.97mAOD to the north, close to the existing shop,
faling in a southernly direction down to a levelof 5.05mAOD in the southernmost comer
ofthe site. See Appendix A forthe topographic survey.
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Intrusive ground investigation wotks have been undertaken on the site and ground
conditions were found to consist of a minimal thickness of topsoil (up to 0.20m) over
yellowish sandy clay. The accessroad hasaround 0.55m of made ground overlying the
naturalground.

The Southem Waterrecordsshow a foulwaterseweralong Climping Street,approximately
1.5m deep, to the west of the site. The head of the surface water sewer, also within
Clmping Street,islocated 75m to the south ofthe site. There isalso a private surface water
sewerwhich unsbetween the ditch system on the A259 and runsdue south and connects
into the ditch system 50m to the south of the site. This ditch system discharges into the
aforementioned surface water sewer within Climping Street. The invert levels of this
networkare unknown. Southern Watersewerrecords found within Appendix B.

¥
¥

According to the Environment Agency map,the nearest main river waterc ourse to the site
is the isthe Ryebank Rife, that muns 750m to the south of the site. River Arun le s 2km to the
east,reaching sea only | mile downstream. Asmentioned in section 3.6 above, there isa

2868-BCH-IC S-RP-C-07.003 —Hood Risk Asse ssment and Drainage Assessment Rev C

ARUN DISTRICT COUNCIL CM/48/20/DOC



S
NN

. et
%
24

Infra struct CS1td

z4
s
¢
%
*“7%,

7
2
F;

smallsection of ditch which muns east to west, 50m to the south of the site. This conveys
flows from the private piped system into the Southern Waterpublic surface watersewerin
Clmping Street.
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A study ofthe aquifermapson the Envronment Agency website revealed the site to be
located ona Secondary Aquifer within the superficialdepositsand on a Principal Aquifer
within the bedrock deposits. The Environment Agency records also show that the site is
located outside of any Groundwater Source Protection Zone (SPZ) as classified in the
Policy and Practice forthe Protection of Groundwater.
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Figure 3.8.2 — Aquifermap from the Environment Agency website .
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The site isto be developed to provide a new dementia care centre with 64 beds, as well
as28 parking spacesand associated gardens. The proposed developmentplanscan be
found in Appendix C.
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”Ihe ﬂood map for the development site shown below suggests that the site wholly falls
within flood zone 1, whichisdefined asland assessed ashaving a lessthan 1in 1000 annual
probability of river flooding in any one year. Flood map from Arun District Council SFRA
canbe found in Appendix D.
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The National Planning Policy Frame work (NPPF) and Planning Practice Guidance (PPG)
give direction fordevelopment with respectto flooding.

These documents promote a sequential approach to encourage development away
from areas that may be or are susceptible to flooding. In doing so it categorizes flood
zones in the context of their probability of flooding, as shown in the table within Section
53 below.
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The NationalPlanning Policy Frame work De finition of Flood Zones

<1m 1000 year <l in 1000 year

Between < 1 in 1000 year Between<lin 1000 yearand iMedium

and 1in 100 year 1in 200 year iProbabi]ity
3a >l 100 year > lin 200 year iHighprobabi]ity
3b Either > 1 in 20 orasagreed FEither>1in 20 orasagreed iFunctional flood

between the EAand the IPA  between the EAand the [PA plain

3 NV E S Tahile T NPPRG T v el mel a med cevm ota e B om oo
LR SN DR L N o M a g ¢odafainange

(Note: These Flood Zonesreferto the probability ofriverand sea flooding, ignoring the presence of
defences

i Definition

This zone comprisesland assessed ashaving a lessthan 1in 1000 annualprobability ofriverorsea
flooding in any year (<0.1%).

. Approp
EAlluse fland appropriate in th
FRAI’ q m

Fordevelopment proposalson sitescomprising one hectare orabove the vulnerability to flooding from
othersourcesaswellas from riverand sea flooding, and the potentialto increase flood risk e se where
¢ through the addition ofhard surfacesand the effect of the development on surface water run-off,
should be incorporated in a FRA. Thisneed only be briefunless the factorsabove orotherlocal

i considerationsrequire particularattention. See AnnexEfor minimum re q uire me nts.

appropriate application of sustainable drainage techniques.
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e Buidings used for: dwelling houses; student halls of residence; drinking
establishments; nightclubs; and hotels.
e Non-residentialusesforhealth services, nurseries, and educationalestablishments.
e JTandfiland sitesused forwaste management facilities forhazardous waste.
e Sites used for holiday or short-let caravans and camping, subject to a specific
waming and evacuation plan.
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3a Exce ption te st N : Exception test :

: frequired required

3b Exception te st \/ X X X
' ‘required : : : :

\/Developrnent isappropriate xdevelopment isnot appropriate

The above table, taken from Planning Practice Guidance (table 3), confirms that care
homes within flood zone 1 is appropriate development.
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In addition to the potential forassessing flooding from fluvialand tidalsources NPPF also
requires that consideration is given to othermechanisms forflooding:

e Hooding from land —intense rainfall, often in short duration, that is unable to soak
into the ground orenterdrainage systems,can runrapidly offland and resultin local
flooding.

e Hooding from groundwater—occurswhen waterlevelsin the ground rise above the
surface ele vations.

e Hooding from sewers —In urban areas, rainwateris frequently drained into surface
watersewers or sewers containing both surface and waste water sewers known as
combined sewers. Fooding can result causing surcharging when the sewer is
overwhelmed by heavyrainfall

e Hooding from reservoirs, canalsand otherartificial sources — Non-naturalorartificial
sourcesofflooding can result from sourcessuch asreservoirs,canalslakesetc, where
waterisheld above naturalground levels.
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West Sussex LIFA has adopted the policies shown below to statutory policy and best
practice. Policies 1 to 6 set out the requirements fora drainage strategy to be compliant
with the NPPFand Non-Statutory TechnicalStandards for Sustainable Drainage. Policies 7
to 10 set out expectations to be considered within a drainage strategy in response to
environmentallegislation and guidance that West Sussex County Counciland the Local
Planning Authorities have a duty to comply with. Allthe policiesreflect the require ments
of the Incal Food Risk Management Strategy, Surffaice Water Management Plans and

LocalPlanning Authority LocalPlans.

SuDS Policy 1: Surface munoffnotcollected foruse must be discharged according to the
following discharge hierarchy:

to ground

to a surface waterbody

to a surfface watersewer, highwaydrain, oranotherdrainage system
toa combined sewer where there are absolutely no otheroptions, and
only where agreed in advance with the relevantsewage undertaker.

The selection ofa discharge point should be clearly demonstrated and

evidenced

SuDS Policy 2: The drainage scheme proposed is to:

a.protectpeople and property on the development site from flooding; and,
b.avoid creating any additionalflood risk outside ofthe developmentin any part
ofthe catchment, eitherupstream ordownstream.

Anydrainage scheme must manage allsourcesofsurface water, including
exceedance flowsand surface flows from offsite, provide foremergency ingress
and egressand ensure adequate connectivity.

Forlarge sites where developmentisto be phased, there wilneed to be a
strate gic site surface watermanagement system thatallows different parts of the
site to be developed atdifferent times while ensuring thateach ofthe design

criteria can be met.
SuDS Policy 3: Mimic NaturalHows and Drainage Flow Paths

1. Drainage schemesshould be designed to match greenfield discharge rates
and follow naturaldrainage routesasfaraspossible; pumps should therefore not

form part ofdrainage schemes.
2. Greenfield runoff should be calculated from IH124 ora similarapproved

method. SAARand any otherrainfalldata used in un-off storage calculations
should be based upon FEHrainfallvalues.

SuDS Policy 4: Seek to Reduce Existing Flood Risk

1.New development should be designed to take fullaccount ofany existing

flood risk, irre spe ctive ofthe source offlooding.

2. Where a site oritsimmediate surroundingshave been identified to be atflood
risk, allopportunities to reduce the identified risk should be investigated atan
early stage and subsequently incorporated atthe detailed design stage.
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SuDS Policy 5: Ma ximise Resilience

1. The design ofthe drainage system must account forthe likely impactsof
clmate change and changesin impermeable area overthe design life ofthe
development. Appropriate allowancesshould be applied ineach case.

2. Asustainable drainage approach which considerscontrolofsurface runoffat
the surfface and atsource ispreferred and should be considered priorto other
design solutions.

3.Culverting an existing watercourse should only be considered ifthere is no
feasible altemative.

SuDS Policy 6: Design to be Maintainable

1. Adrainage scheme Managementand Maintenance Plan should be prepared
which demonstrates the function ofthe drainage system and a schedule of
activities, access points, outfalls and any biodiversity consid era tions.

2. The Management and Maintenance Plan should also include an indication of
the adopting ormaintaining authority ororganisation and may require inc lusion
within a registerofdrainage features.

SuDS Policy 7: Safeguard Water Qua lity

1. When designing a surface watermanagement scheme, fullconsideration
should be given fo the system's capacity to remove pollutants and to the
cleanlness ofthe waterbeing discharged from the site, ire spective ofthe
receiving system.

2. Interception of smallrainfallevents should be incorporated into the design of
the drainage system.

SuDS Policy 8: Design for Amenity and Multi-Functiona lity Drainage design should from
the outset consider opportunities forinclusion of amenity and biodiversity objectives and
thus provide multi-functionaluse of open space with appropriate design fordrainage
measures within the public realm.

SuDS Policy 9: Enhance Biodiversity Draina ge design should from the outsetconsider
opportunities forbiodiversity enhancement, through optimising the scope forsurface
systems, consideration of connectivity to adjacent waterbodies ornaturalhabitats, and
appropriate planting specification.

SuDS Policy 10: Link to WiderLandscape Objectives Drainage design should from the
outset consider opportunities to contribute to the widerlandscape and ensure proposals
are coherent with the surrounding landscape characterarea.
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The proposed development site lies entirely within flood zone 1 which is classified as land
assessed ashaving a lessthan 1 in 1000 annualprobability ofriverorsea flooding and is

appropriate to allusesofland.
Itis, there fore, the consideration of this FRA thatthe site has a low risk offlooding from
fluvial sources.
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The surface waterflood data forthe site, shown below, indicatesthatthere ismedium
flood risk in some placesimmediately to the south, outside ofthe site. kisdue to a land
depressionacting asa pond. There fore, the risk willbe reduced to low.

Fig 6.2 —Environme nt Agency Flood Risk from Surface Watermap

It is, therefore, the consideration of this FRA that the site has a low risk of flooding from

overland flows.
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Significant groundwater flood events have been recorded across the district. This risk is
supported by the Areas Susceptible to Groundwater Hooding (AStGWF) mapping
suggeststhatsusceptibility to groundwaterflooding isgenerally high acrossthe district. This
data shows the proportion of each lkm grid square, where geological and
hydrogeological conditions indicate that groundwater might emerge. It does not show
the likelhood of groundwaterflooding occuming, nordoesittake accountofthe chance
of flooding from groundwater rebound (risihng groundwater levels resulting from a

reduction in abstraction rates from groundwa ter).

Arun District Council map shows the site completely within the zone of >50% and <75%,
and the indicative Risk of Groundwater Flooding prepared by Capita Symonds locates
the site within a High-risk area. Both mapscan be found in Appendix E The watertable
levelhasbeen established ata depth of ImBGL howeverit should be noted that these
were recorded in March 2018 during high tide and assuch are likely to represent the worst-

case scenario.
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A second round of site investigation wotks were undertaken in September 2020. The se
undertook trial holes down to depths of 1.5m and no groundwater was encountered,
which supported the earlier findings and conclusions.

Itis, therefore, the consideration ofthis FRA that the site hasa =
rising groundwater levels.

: risk of flooding from

X 3
O
T

The Sewer Incident Report Form data supplied by postcode indicates that in the vicinity
of the site there have been 22 recorded flood incidents. Also, the map prepared by the
Capita Symonds used in the Strategic Food Risk Assessment of the Arun District Council
shows the site very close to an historic sewerincident. See fulldocumentin Appendix

The site ishoweverhigherthan the adjacentdrainage networksand so the risk offlooding
via thismechanism iSsconsidered to be low.

It is, therefore, the consideration of this FRA that the site has a low risk of flooding by
surcharging ofthe localsewernetwork.
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From a review ofthe localarea there are no artificial watersourcesin close proximity to
the site.

It is, therefore, the consideration of this FRA that the site has a low risk of flooding by
reservoirs, canals orother artificial sources.
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Development by its nature usually has the potential to increase the impemmeable area
with a resultant increased risk of causing rapid surfface waterrunoffto watercourses and
sewers, thereby causing surcharging and potentialflooding. There is also the potentialfor
pollutants to be mobilised and consequently flushed into the receiving surface water
syste m.

Increasesin both the peakmnoffrate (usually measured in litrespersecond I/s) and runoff
volume (cubic metres m3) can result.
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Sustainable Drainage techniques (SuDS) covers a range of approaches to manage
surface waterrunoffso that-

‘Surface water arising from a developed site should,asfarasispracticable,be managed
in a sustainable mannerto mimic the surfface waterflows arising from the site priorto the
proposed development, while reducing the flood risk to the site itself and else where,
taking climate change into account. This should be demonstrated aspartofthe flood risk
assessment.’
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The proposed sustainable drainage techniques for the development should
accommodate the peakrainfallevent fora 1 in 100 yearstorm event with an additional
40% allowance forclimate change.

The site covers an approximate area of 0.84Ha, which consists of a greenfield land with
low planting. The existing runoffratescalculated forsite are highlighted below in table 7.4:

T ———
B

Table 7.4 Existing Runoffrates

Greenfield runoffrates were calculated using the ICP SUDS Method within Microdraina ge
Software. Calculationscan be found in Appendix G.
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Intrusive infiltration testing has been undertaken at the site. The initial series of tests
conducted in March 2018 found ground waterata depth of Im and so infiltra tion te sting
wasdiscounted due to the inability to implementa 1m unsaturated zone below infiltra tion
devices. A subsequent dialogue with Mr Paul Cann, Arun District Council's Principal
Drainage Engineer, confimed that shallow infiltration devicessuch aspermeable paving
and swaleswould be considered and should be investigated fully to limit pumped surface
water flows off site .

A subsequent site investigation was undertaken by Johnson Poole and Bloomer in
September2020. Thisreport concluded thatsoakage rates were poorwithratesbetween
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6.58x10%m/sand 7.29 x 10-°m/s. Fullte sting to BRE365 standardswasnotundertaken due
to time constraints. Athough these rates would not support conventionalsoaka ways, the
use of permeable paving could be considered.
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Ahierarchicalapproachhasbeenundertakenin consideration ofthe application of SuDS
in relation to the development. Thisis in orderto meet the design philosophy of ensuring
that surfface water run-off is managed asclose to its source as possible and the existing
situation isreplicated asclosely aspossible.

The following drainage hierarchy hasbeen undertaken with reference to the procedures
set out in the SuDS Manual (CIRIA C753, 2015) to assess the viability of the application of
SuDS techniques to this scheme:

IS
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e Attenuate rainwater in ponds or open water features for gradualrelease to a
watercourse.

e attenuate rainwaterby storing in tanksorsealed waterfeaturesforgradualrelease
to a watercourse,

e discharge rainwaterdirectto a watercourse

s go mmwarorie g mrdhos waierdmin
e discharge rainwaterto the combined sewer.
The sustainable drainage hierarchy shown above isintended to ensure thatallpractical
and reasonable measuresare taken to manage surfface waterhigherup the hierarchy (1
being the highest) and thatthe amount of surfface watermanaged atthe bottom ofthe
hierarchy is minimised. Storing rainwater for later use might be an option but it is not

sufficientto accommodate the runoff from the whole development.
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Building

Roof runoff from the proposed building is to be collected in a piped gravity drainage
network priorto discharge into a pumping station placed nearthe front entrance. Water
wilbe pumped to a discharge chamberto the east of the site where flows willthen run
via gravity into the private surfface water system which mins between the A259 and the
watercourse to the south of the site. FHlows from the watercourse enter into the Southem
Waterpublic sewerand consenthasbeen granted by Southermn Waterfora surface flow
rate offsite of 2Vs (Appendix.Greenroofsare proposed on the top ofbuilding, fora range
ofreasonsincluding the reduction of surface waterrnoff, visualbenefit,ecologicalvale
and enhanced buiding performance. Water butts are also being suggested to reduce
the runoff and collect waterforlateruse. To cater for larger storm events & provide the
necessary storage an attenuation tankisproposed beneath the site entrance.

The use ofa pump forthe surface watercannotbe avoided on thissite and alloptions for
a gravity connection have been exhausted, however the proposed scheme wil
incorporate a high-levelgravity overflow from the surface watersystem into the discharge
chamber Assuch should the pumpsfailduring a storm e vent, the below ground drainage
system willslowly filland then overtop into the gravity outfall, to provide a robust drainage
solution and ensure the site willnot be flooded.

The emergency overflow willstart to become operational when the waterlevelreaches
4.53m. This willonly occuronce the storage tankhasbeencompleted filled and the water
levelis 620mm below lowest ground levels on site.

CarPark Areas

The drainage for the hardstanding areas is to utilise the low infiltration potential of the
natural strata and incorporate permeable asphalt and permeable block paved
construction. Where necessary baffles have been introduced within the subbase to
provide a lateralrestraint to ensure waterstored within the stone, willnot flow down to the
lowest point on site.

Exceedance Fows

The drainage system isto be sized and designed to caterforstorm eventsassociated with
a 1in 100 year storm event with 40% for climate change. However, should an extreme
event occur, the overland flows willbe guided away from buildings.

The proposed drainage armrangement plan for the development can be found within
Appendix H with the suppornting Microdrainage calculations contained within Appendix
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During the first yyarofoperation ofalltypes of SuDS, inspections should usually be camied
out at least monthly (and after significant storm events) to ensure that the system is
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functioning as designed and that no damage is evident. A full SuDS maintenance
guidance can be found in Appendix L
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The development proposals willseek to discharge foulwaterinto a new pumping station
via gravity. The pumping stationisto be placed to the north ofthe development site, close
to the building entrance.

The rising main is to run around the perimeter of the building and through the adjacent
site prior to discharging via gravity into the Southermn Water public foul sewer within
Clmping Street.

Apredevelopmentenquiry hasbeen made to Southem Waterand they have confimed
that the system hassufficientcapacityto caterforthe foulflows existing the site.
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The development site appears to lie just outside the Lidsey Foul Water Treatment
catchmentarea. Forcompletenesshowever, thisreport confirmsthat the development is
actively seeking to make a positive connection into the public sewerage networkand as
such there willbe no discharge oftreated fouleffluent into the underlying ground strata.
Assuch an Environment Assessmentisnotrequired.

The current levels strate gy forthe development site willensure thatthe proposed scheme
closely follows the existing topographical contours within the site to minimise earth
movement. As such it is the consideration of this report that a Iand Engineering Works
statementisnotrequired.
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The development together with the site layout have been assessed in relation to the
provision of SuDS draina ge associated with the works.

The report hasassessed the feasibility ofimplementing the SuDShierarchalapproach and
has confirmed that this development is likely to be able to install suitable drainage
measuresinto the design proposals.

Hood risk to the site hasbeen assessed, and where risks have been deemed above low,
mitiga tion measureshave been proposed to reduce the risk to the site.

Therefore, in line with the recommendations of the National Planning Policy Framework,
the development site lies within land classified as flood zone 1, which isconsidered at a
low risk of flooding, and therefore appropriate fora development of this nature. Having
assessed the other forms of flood risk to and from the development site, this reportt finds
that the site isnotconsidered at high risk from any othersources of flooding.
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The NationalPlanning Policy Frame work March 2012

Planning Practice Guidance.

Environment Agency - Rainfall-Runoff Management for Developments
Environment Agency indicative flood maps http://maps.environment-
gov.uk

Environment Agency indicative groundwater source protection zone maps
http://maps.environment-agency gov.uk
Environme nt Agency indicative
http://maps.environment-agency gov.uk
CIRIA 2007, The Sustainable Drainage Systems (SUDS) ManualC753
Sewers foradoption 7% Edition

Arun District Council SFRA Levell and Level2 (Nov 16)

Hood Estimation Handbook
Environment Agency - Adapting to Climate Change: Advice for the Hood and

CoastalErosion Management Authorities March 2016

agency

Aquifer designation maps
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SEWER RECORDS PAGE 1 OF 2
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SEWER RECORDS PAGE 2 OF 2

Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Size Material  Shape Node Cover Invert Size Material  Shape
0501X 4.517 3.188 150 PVC CIRC *
0501Y 4.517 UNK UNK CIRC *
0502X 150 PVC CIRC
050DX 150 PVC CIRC
0550Y UNK UNK CIRC
055DX UNK UNK CIRC
056DX UNK UNK CIRC
0601X 150 PVC CIRC
1402X 4.313 2.612 150 PVC CIRC
1501X 150 PVC CIRC
6601X 5.898 4.758 150 PVC CIRC
6602X 6.092 5.063 150 PVC CIRC
6603X 100 PF CIRC
690ZX UNK PVC CIRC
7601X 5.699 4.52 150 PVC CIRC
8701X 5.651 4.026 150 PVC CIRC
8702X 5.791 4.185 150 PVC CIRC
9601X 4,624 150 PVC CIRC
9602X 4.697 3.584 150 PVC CIRC
LINE STYLES / COLOURS MATERIALS LEGEND - SEWERS
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s Yo e FOUI VLU Main Mﬂm Brick (Engineeting) —{ ¥~ Lamphole (sW) —™=— Rodding Eys (W) ——£ . Change in sewer (5) |_s”_ Ofall headworks
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\\\\\\\\\\\\ mi ’ —/\——  Pumping Station —=— Gauging poi —B—  Refixvaive e .
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<455,  Combined Rising Main CSB Concrete Segments (boited) [*L] Side entry manhole (SW) I_H__nl Intercept chamber (SW) —fE—  Cascade o Head of Public Sewer
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n PP Polypropylene —w® ___ Wateriight door {F&C) ——e——  Dummy/524 manhole ——>——  Diraction arrow NODE REFERENCING SYSTEM .
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Notes:

The Arun SFRA is a strategic assessment of flooding. Users

of the SFRA should be aware of this when interpreting the
information presented. The user is dirscted to the SFRA reports
which cutline the uncertainties associated with the studies.
Particular attention is drawn 1o the following:

- Flood extent boundaries are not considerad definitive. Land
adjacent to these areas may also be atrisk.

- Some fiooding mechanisms have not been included in the
assessment. The 'coastal risk area’ is based on advice from

LA Engineers and reguires further assessment.

Arun District Council SFRA | eeend

{ . .} Arun District Boundary

Kilometras

Scale at A3: 1:80,000
Date: 31/01/2008

Note the property of this drawing and design is vasted in Capita Symonds Limited
and must not be copied or reproduced in any way without their written consent.
Based on Ordnance Survey mapping and reproduced hy Capita Symonds

Itd licence no. 100018487 {2008) with the permission of the Controlier of

Her Majesty's Staticnery Office Crown copyright

Map G1 - Indicative Risk of Groundwater Flooding

Main River
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Notes:

The Arun SFRA is a strategic assessment of flooding. Users

of the SFRA should be aware of this when interpreting the
information presented. The user is dirscted to the SFRA reports
which cutline the uncertainties associated with the studies.
Particular attention is drawn 1o the following:

- Flood extent boundaries are not considerad definitive. Land
adjacent to these areas may also be atrisk.

- Some fiooding mechanisms have not been included in the
assessment. The 'coastal risk area’ is based on advice from
LA Engineers and reguires further assessment.

Arun District Council SFRA

Map S - Historic Incidents of Flooding from Sewers
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Scale at A3: 1:80,000
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Based on Ordnance Survey mapping and reproduced hy Capita Symonds
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Summary of Results for 100 vear Return Period (4+40%)
Half Drain Time 515 minutes.
Storm Max Max Max Max Max
Event Level Depth Infiltration Contrel & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

min Summer 3.307 0.307 0.0 2.0 2.0 49.0
min Summer 3.406 0.406 0.0 2.0 2.0 64.8
min Summer 3.506 0.506 0.0 2.0 2.0 80.7
min Summer 3.592 0.592 0.0 2.0 2.0 94.5
min Summer 3.626 0.626 0.0 2.0 2.0 100.0
min Summer 3.637 0.637 0.0 2.0 2.0 101.s6
min Summer 3.632 0.632 0.0 2.0 2.0 100.9
min Summer 3.612 0.612 0.0 2.0 2.0 97.7
min Summer 3.596 0.596 0.0 2.0 2.0 95.1
min Summer 3.581 0.581 0.0 2.0 2.0 92.7
min Summer 3.554 0.554 0.0 2.0 2.0 88.4
min Summer 3.501 0.501 0.0 2.0 2.0 80.0
min Summer 3.422 0.422 0.0 2.0 2.0 67.4
min Summer 3.347 0.347 0.0 2.0 2.0 55.4
min Summer 3.216 0.216 0.0 2.0 2.0 34.5
min Summer 3.119 0.119 0.0 2.0 2.0 18.9
min Summer 3.052 0.052 0.0 2.0 2.0 8.3
min Summer 3.013 0.013 0.0 2.0 2.0 2.0
min Summer 3.000 0.000 0.0 1.9 1.9 0.0
min Winter 3.345 0.345 0.0 2.0 2.0 55.1
min Winter 3.459 0.459 0.0 2.0 2.0 73.2
min Winter 3.573 0.573 0.0 2.0 2.0 91.4
min Winter 3.676 0.676 0.0 2.0 2.0 108.0
min Winter 3.721 0.721 0.0 2.0 2.0 115.1
min Winter 3.740 0.740 0.0 2.0 2.0 .1

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?) (m?)

15 min Summer 128.238 0.0 51.1 23

30 min Summer 86.178 0.0 68.8 37

60 min Summer 55.250 0.0 88.1 68

120 min Summer 34.177 0.0 109.2 126

180 min Summer 25.410 0.0 121.7 186

240 min Summer 20.436 0.0 130.5 246

360 min Summer 15.037 0.0 144.1 364

480 min Summer 12.081 0.0 154.2 434

600 min Summer 10.185 0.0 162.6 492

720 min Summer 8.854 0.0 169.7 558

960 min Summer 7.093 0.0 181.2 686

1440 min Summer 5.178 0.0 198.4 956

2160 min Summer 3.772 0.0 216.8 1364

2880 min Summer 3.009 0.0 230.6 1760

4320 min Summer 2.184 0.0 251.1 2508

5760 min Summer 1.738 0.0 266.5 3176

7200 min Summer 1.455 0.0 278.7 3824

8640 min Summer 1.260 0.0 289.7 4488

10080 min Summer 1.115 0.0 299.3 0

15 min Winter 128.238 0.0 57.2 22

30 min Winter 86.178 0.0 77.0 37

60 min Winter 55.250 0.0 98.9 66

120 min Winter 34.177 0.0 122.2 124

180 min Winter 25.410 0.0 136.3 182

240 min Winter 20.436 0.0 146.2 240

Status
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Summary of Results for 100 vear Return Period (4+40%)
Storm Max Max Max Max Max
Event Level Depth Infiltration Contrel & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)

min Winter 3.738 0.738 0.0 2.0 2.0 117.7
min Winter 3.715 0.715 0.0 2.0 2.0 114.0
min Winter 3.688 0.688 0.0 2.0 2.0 109.8
min Winter 3.653 0.653 0.0 2.0 2.0 104.2
min Winter 3.574 0.574 0.0 2.0 2.0 91.6
min Winter 3.451 0.451 0.0 2.0 2.0 72.0
min Winter 3.335 0.335 0.0 2.0 2.0 53.5
min Winter 3.144 0.144 0.0 2.0 2.0 22.9
min Winter 3.022 0.022 0.0 2.0 2.0 3.6
min Winter 3.000 0.000 0.0 1.8 1.8 0.0
min Winter 3.000 0.000 0.0 1.6 1.6 0.0
min Winter 3.000 0.000 0.0 1.4 1.4 0.0

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?) (m?)

480 min Winter 12.081 0.0 172.9 162

600 min Winter 10.185 0.0 182.1 566

720 min Winter 8.854 0.0 190.0 598

960 min Winter 7.093 0.0 202.9 738

1440 min Winter 5.178 0.0 222.2 1044

2160 min Winter 3.772 0.0 242.9 1476

2880 min Winter 3.009 0.0 258.4 1880

4320 min Winter 2.184 0.0 281.4 2596

5760 min Winter 1.738 0.0 298.5 3168

7200 min Winter 1.455 0.0 312.4 0

8640 min Winter 1.260 0.0 324.6 0

10080 min Winter 1.115 0.0 335.2 0

Status
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Rainfall Details

Rainfall Model

Return Period (years)
M5-60 (mm)
Ratio R
Summer Storms

Region England and Wales

FSR Winter Storms
100 Cv (Summer)
Cv (Winter)

19.500 Shortest Storm (mins)
0.350 Longest Storm (mins)

Yes Climate Change %

Time Area Diagram

Total Area (ha) 0.213
Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha)
0 4 0.000 4 8 0.213

Yes
0.750
0.840

15
10080
+40

ARUN DISTRICT COUNCIL CM/48/20/DOC

©1982-2015 XP Solutions




Infrastruct CS Ltd

The Stables

Oxfordshire

High Cogges, Witney

Date 20/10/2020 13:17
File REVISED STORAGE 2020-10-12.SRCX

Designed by Tim.Trotman
Checked by

Innovyze

Source Control 2015.1

0.000

.100
.200
.300
.400
.500
.600

O O o oo

168.0

NN DN NN

Depth (m) Flow (1/s)

.0000
.0000
.0000
.0000
.0000
.0000

Model Details

Storage is Online Cover Level

(m) 5.300

Cellular Storage Structure

Invert Level

Infiltration Coefficient Base
Infiltration Coefficient Side

Depth (m) Area (m?) Inf. Area (m?)

168.0

Depth (m) Area (m?) Inf. Area

0.800

168.0

3.000
0.00000
0.00000

209.6

Pump Outflow Control

Invert Level

Depth (m) Flow (1/s) |Depth

.700
.800
.900
.000
.100
.200

PR PR OOCO

NN DN NN

.0000
.0000
.0000
.0000
.0000
.0000

e

(m)

2.900

(m) Flow (1/s)

.300
.400
.500
.600
.700
.800

NN DN NN

.0000
.0000
.0000
.0000
.0000
.0000

(m?)

Safety Factor

2.0

Porosity 0.95

Depth (m) Area (m?)

0.900

Depth (m) Flow (1/s)

NN DNDDNDN R

.900
.000
.100
.200
.300
.400

NN DN NN

.0000
.0000
.0000
.0000
.0000
.0000

0.0

Depth

[CSIN AR \C R \CI AR V]

Inf. Area (m?)

209.6

(m) Flow (1/s)

.500
.600
.700
.800
.900
.000

NN DN NN

.0000
.0000
.0000
.0000
.0000
.0000

RUN DISTRICT COUNCIL CM/48/20/DOC

©1982-2015 XP Solutions




Infrastruct CS Ltd

The Stables
High Cogges, Witney

Oxfordshire

Date 20/10/2020 13:20

File Permeable Paving

2020-10-12.srcx Checked by

Designed by Tim.Trotman

Innovyze

Source Control 2015.1

Summary of Results for 100 vear Return Period (4+40%)
Half Drain Time : 101 minutes.
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
15 min Summer 4.706 0.056 0.3 1.7 O K
30 min Summer 4.727 0.077 0.3 2.3 O K
60 min Summer 4.746 0.086 0.3 2.9 O K
120 min Summer 4.757 0.107 0.3 3.2 O K
180 min Summer 4.760 0.110 0.3 3.3 O K
240 min Summer 4.759 0.109 0.3 3.3 O K
360 min Summer 4.754 0.104 0.3 3.1 O K
480 min Summer 4.748 0.098 0.3 2.9 O K
600 min Summer 4.740 0.080 0.3 2.7 O K
720 min Summer 4.733 0.083 0.3 2.5 O K
960 min Summer 4.720 0.070 0.3 2.1 O K
1440 min Summer 4.701 0.051 0.3 1.5 O K
2160 min Summer 4.690 0.040 0.3 1.2 O K
2880 min Summer 4.684 0.034 0.2 1.0 O K
4320 min Summer 4.676 0.026 0.2 0.8 O K
5760 min Summer 4.671 0.021 0.1 0.6 O K
7200 min Summer 4.668 0.018 0.1 0.5 O K
8640 min Summer 4.665 0.015 0.1 0.5 O K
10080 min Summer 4.664 0.014 0.1 0.4 O K
15 min Winter 4.715 0.065 0.3 1.9 O K
30 min Winter 4.739 0.089 0.3 2.7 O K
60 min Winter 4.761 0.111 0.3 3.3 O K
120 min Winter 4.774 0.124 0.3 3.7 O K
240 min Winter 4.773 0.123 0.3 3.7 O K
360 min Winter 4.763 0.113 0.3 3.4 O K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m?)
15 min Summer 124.633 0.0 18
30 min Summer 83.789 0.0 32
60 min Summer 53.779 0.0 60
120 min Summer 33.337 0.0 98
180 min Summer 24.832 0.0 130
240 min Summer 20.006 0.0 164
360 min Summer 14.706 0.0 232
480 min Summer 11.818 0.0 300
600 min Summer 9.966 0.0 364
720 min Summer 8.665 0.0 428
960 min Summer 6.943 0.0 548
1440 min Summer 5.071 0.0 768
2160 min Summer 3.696 0.0 1128
2880 min Summer 2.949 0.0 1496
4320 min Summer 2.142 0.0 2208
5760 min Summer 1.705 0.0 2944
7200 min Summer 1.427 0.0 3672
8640 min Summer 1.235 0.0 4408
10080 min Summer 1.093 0.0 5112
15 min Winter 124.633 0.0
30 min Winter 83.789 0.0
60 min Winter 53.779 0.0
0.0

120 min Winter 33.337

o

240 min Winter 20.006 0.0
360 min Winter 14.706 0.0

180
254
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Summary of Results for 100 vear Return Period (4+40%)
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume

(m) (m) (1/s) (m?)

480 min Winter 4.752 0.102 0.3 3.1 O K
600 min Winter 4.740 0.080 0.3 2.7 O K
720 min Winter 4.729 0.079 0.3 2.4 O K
960 min Winter 4.710 0.060 0.3 1.8 O K
1440 min Winter 4.693 0.043 0.3 1.3 O K
2160 min Winter 4.683 0.033 0.2 1.0 0 K
2880 min Winter 4.676 0.026 0.2 0.8 0 K
4320 min Winter 4.669 0.019 0.1 0.6 O K
5760 min Winter 4.665 0.015 0.1 0.5 O K
7200 min Winter 4.663 0.013 0.1 0.4 O K
8640 min Winter 4.661 0.011 0.1 0.3 O K
10080 min Winter 4.660 0.010 0.1 0.3 0 K

Storm Rain Flooded Time-Peak

Event (mm/hr) Volume (mins)
(m?)

480 min Winter 11.818 0.0 324

600 min Winter 9.966 0.0 390

720 min Winter 8.665 0.0 454

960 min Winter 6.943 0.0 566

1440 min Winter 5.071 0.0 782

2160 min Winter 3.696 0.0 1144

2880 min Winter 2.949 0.0 1524

4320 min Winter 2.142 0.0 2244

5760 min Winter 1.705 0.0 2952

7200 min Winter 1.427 0.0 3680

8640 min Winter 1.235 0.0 4368

10080 min Winter 1.093 0.0 41968
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Rainfall Model

Return Period (years)

M5-60 (mm)
Ratio R
Summer Storms

Rainfall Details

FSR Winter Storms

100 Cv (Summer)

Region England and Wales Cv (Winter)
19.000 Shortest Storm (mins)

0.350 Longest Storm (mins)

Yes Climate Change %

Time Area Diagram

Total Area (ha) 0.010
Area

(ha)

Time (mins)

From: To:

0 4 0.010

Yes
0.750
0.840

15
10080
+40
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Model Details

Storage is Online Cover Level (m) 5.150

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.02261 Width (m)
Membrane Percolation (mm/hr) 1000 Length (m)

Max Percolation (1/s) 27.8 Slope (1:X)

Safety Factor 2.0 Depression Storage (mm)

Porosity 0.30 Evaporation (mm/day)

Invert Level (m) 4.650 Cap Volume Depth (m)
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drawing. The se risks have notbeen possible to remove by design

Thisstatement assumesthata competent Contractor with the
appropriate qualfied staff willbe employed forthe works, and that
they wilbe famiiarwith ste wide construction fisks and hazards that
they can reasonablybe expected toencounteraspar of theirwork

BURIED UTLITES RISKNOTE
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NOTES
1. Aldimensons
2. Thisdrawing is

documentatio

|3 Misdrawingshasbeen produced electronically and may have

been photo re

site. Any erors
immedia tely

Architect's/Engineers drawings, specificationsand CDM

dimensions only (DO NOTSCALE). Aldimensions to be checked on

4. Thisdrawing containscoloured fines/ information that may not be
clearifreproduced in black and whie

5. Digitalcopiesofthisplan can onlybe considered accurate if
supplied directly by Infrastruct CS Lid

andlevekare in metres unkess othe rwise noted
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n

duced orenlarged when copied. Work to figured

oromissions to be reported to the engineer

Construction Note

Tisessentmlthat new drainage associated with the development is
Jaid fom the outfalls) into the site. This is essentialto avoid unforeseen
obstruc tions where encountered (such asservices). Fthe drainage is
Jaid from the site out to the outfallitcan resultin significant abortive
worksto rely and overcome such obstructions.

Location of Pubfic

which should be fully substa ntia ted by the contractorprorto
commencing workson site

Sewershave been taken from record drawings

Drainage Key

Sewers

Foulwaterdmin (private/non adoptable)

Surface waterdrmin (private/non adoptable)

Surface watersewer(Adoptable)

Foulwatersewer (Adoptable)

ChamberKey
Mosw

Mini access chamber (mac) - 300mmd *

PPIC -475mmd *

®

Adoptabk demaration manhok
within 1m ofboundary *

S O

Manhole
Depth 1.25 to 1.5m *
Depth 1.55 to 3.0m *

*Generalnote

pipe/size ofincom

(Referto standard detafs & long sections forchambersizes
Size mayneed toincrease dependant on numberofincoming

ing pipes)
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The Stables

High Cogges Farm
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G4 May 2020

(i

Daar Mr Trotman,

Site: Bairds, Bairds Farm Shop, Crookthorn Lansg, Littlehampton, West Sussex, BN17 58N,

Wea have completed the capacity check for the above development sife and the results are as follows:

Foul Water

Following intlial mveshigations, there is currenily adequals capacily in the iocal sewerage network 1o
accommadate a foul flow for the above development aVdownstream of manhole reference
SUSSC 18601, Please note that no surface water flows {axisting or proposad) can be accommodated
within the axisting foul sewerags systan.

Suriace Waler

There s currently inadeguate capacity within the ocal surface network to accommaodate a flow of
25 Vs al manhole reference TQOGUTHS50. Pleass note, ih re are no surface water sewers with
sufficient capacily in the vicinity of the dev immmt site, Burface water should be dis sposed of by
alternative means such as discharging the surface waler via soak-away i eflective at this location or
to any iocal drainage water coursss, st i:};aci to all interested parties’ approval,

)

Fizase note, as on 1st Aprit 2018 we have moved to the "New Connections Services Charging
Arrangements”. We understand that this may cause unceriainty for customers, particularly where
thay may have already committed o & deve spmm* based on pravious charging arrangamaents. We
have worked with cur slakeholders and Waler UK 1o agree a sel of principies by which we will base
our charges. Please read through our new charging arrangement documents available via the
following ink:

o d
VNS LY

Altagmat \;@33 new '?eg:}pc:intﬁses and w*iam ng {NAVS} also known as ‘msa'”’ cm*pam can provide
cornaction
. NAV\ are u;::pg;r? d by Q?wa’z :w:i replace the

t Sussey, BM13 SNX

Sowhern House, Yeoman Road, Worthing West Susses 3N13 3NX Registered in England No. 2386875

ARUN DISTRICT COUNCIL CM/48/20/DOC



BRI
\\\ \\‘{ \\\ \\

\\\
\ \\\ \\\ \\ \\
ALY O ’\\ W \\\ SN AN
N, \\ \\ \\\\\ \\\\\\i\\\\\\

regional waler company. s for the developer (o choose whether [0 use a NAY or the regional wale
company o supply services for new sites, according 1o certain legal criteria.

it should be noted that this information s only a hydraddic assessment of the existing sewerage
network and does not grant approval for a connection o the public sewerage system. A formal 108
connection application s required to be completed and approved by Southern Waler Servicss.

Flease see the {ollowing link:

Should vou require any further information, please contact us at the above mentionad phone number
or address shown in the footer,

Yours ainceraly,

Joff Bdevane
Growth Planning Lead
Business Channels

Please noter - The information provided above does not grant approval for any designs/drawings submiiied for the capacity
analysis, The resulls quoted sbove are only valld for 12 months from the dale of Issue of this lelter,

Yce Southern House, Yeomsn Boad, Werlhing West Sussex SN2 3NX Registeras in England Mo, 233687
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Tim Trotman

03 June 2020 14:19

Sent:
To: Tim Trotman
Subject: RE: SWS-SUSXW-CC-004947 - DS_CC_PDE-116790 - Bairds, Bairds Farm Shop,

Crookthorn LanR

Dear Tim,

Thank you for yvour email. After the reassessmeant, it is confirmead that the capacity available at manhois
TOOOO10550 s 2 /s, Therefors any fows that are equal to or iess than this would be allowed.

L hope this helps, if vou have any further gqueries please do let us know.

Kind regards,

Hannah

ey Semces ‘i"eam

P
2N

From: Tim Trotman [
Sent: 07 May 2020 11:54

To: Developer Services <Geveloper. Services@southermwater.couk>

Subject: RE: SWS-SUSXW-CC-004947 - DS_CC_PDE-11679O - Bairds, Bairds Farm Shop, Crookthorn LanR

Afternoon Joff,

Thank you for the speed in which you retured the enquiry given the current conditions, as it's much
appreciated.

We note that your response confirms sufficient capacity for the foul water but an insufficient capacity for
the adjacent system to cater for the surface water flows off site.

We have been exploring alternatives and are unable to find an alternative option.

As such is there a rate at which Southern Water would permit a connecting into the system within Climping
Street. We had initially requested a flow rate off site of 25I/s, but wanted o establish whether a lower rate
would be acceptable and if so, what would this be?

Regards

Tim

I. S. TROTMAN
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M.Eng (Hons) C.Eng C.Wem MCIWEM FIHE

INFRASTRUCT CS LTD
Consulting Civil Engineers

Wes, R

All opinions and statements expressed within this message are those of the author and not necessarily those
of Infrastruct CS Ltd. Email is used as a convenient medium for the rapid fransfer of digital information and
any contractual correspondence sent or received by email will not be considered valid until received in
writing by letter.

Think before you print - only print this email if necessary.

om0 o om0 1051 N
Sent: 04 May 2020 10:34
To: Tim Trotman < [

Subject: SWS-SUSXW-CC-004947 - DS_CC_PDE-116790 - Bairds, Bairds Farm Shop, Crookthorn Lane, Littlehampton,
West Sussex, BN17 55N

Dear Mr Trotman,
Please find the Southern Water's response to your recent enquiry.
Yours sincerely,

Joff BEdevane

SN 3 TN~ g 8 PR 2 PRI - Pk
Farenatiy S iarmrmEmey ¥ ane s imaa 3R AN Y
LRV SIANTHENG LOng, DUSIHINES LL.Nan

P T
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\;\\\\)\\"\\\l
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This e-mail is intended solely for the person or organisation to which it is addressed. It may contain privileged and
confidential information. If you are not the intended recipient, you are prohibited from copying, disclosing or
distributing this e-mail or its contents (as it may be unlawful for you to do so) or taking any action in reliance on it. If
you receive this e-mail by mistake, please delete it then advise the sender immediately. Without prejudice to the
above prohibition on unauthorised copying and disclosure of this e-mail or its contents, it is your responsibility to
ensure that any onward transmission, opening or use of this message and any attachments will not adversely affect
your or the onward recipients' systems or data. Please carry out such virus and other such checks as you consider
appropriate. An e-mail reply to this address may be subject to monitoring for operational reasons or lawful business
practices. This e-mail is issued by Southern Water Services Limited, company number 2366670, registered in England
and having its registered office at Southern House, Yeoman Road, Worthing, BN13 3NX, England. In sending this e-
mail the sender cannot be deemed to have specified authority and the contents of the e-mail will have no
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contractual effect unless (in either case) it is otherwise agreed between Southern Water Services Limited and the

ient.

recipien

This message has been scanned for malware by Websense. www.websense.com

is email as spam.
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1.0 Introduction

This guidance provides best practice guidance on the maintenance of Sustainable Drainage
Systems (SuDS) to faciltate their effective implementation within the Bairds Care Home
development.

Unlike conventionaldrainage systems, SuDS features are often visible and their function should be
easily understood by those responsible formaintenance. When problemsoccur, they are generally
obviousand can be remedied simply, using standard landscaping practice. If systems are properly
monitored and maintained, any deterioration in performance can often be managed out.

like any drainage system maintenance isa necessary and important consideration of SuDS design
and sufficient thought should be given to long-term maintenance and its funding during fe a sibility
and planning stages. In particular, the following requirements should be given fullconsidera tion:

1.1 Who is responsible formaintenance ofthe suds features used for this scheme

The celnlarstorage and permeable paving features associated with the development are owned
maintained by the end client or their representative if they have appointed a management
company.

Following construction but prior to the completion of the development, the responsbility for
maintenance shalllie with the developer.

1.2 Owner's manual

SuDS are different from conventional drainage and require different maintenance regimes. This
manualdetails the following:

. location ofallSuDStechniquesin a site

. briefsummary ofhow the techniques work, theirpurpose and how theycanbe damaged

. maintenance requirements (a maintenance plan)and a maintenance record

. explanation ofthe consequencesofnotcarrying out the maintenance thatis specified

. identification of areas where certain activities are prohibited (for example stockpiling
materials on pervious surfaces)

. anaction plan fordealing with accidentalspillages

. advice on whatto do ifalterationsare to be made to a development,ifservice companies
undertake excavationsorothersimilar workscarried out that could affect the SuDS.

1.3 IOCATION OF SUDS TECHNIQ UES USED ON THE SCHEME
The location ofthe SuDSfeatures are shown on drawing 2868-BCH-IC S-01-XX-DR-C-003.
1.4 SUDS techniques used on this scheme:

e Green Roofs

e Pervious Pavements

e GeocelunlarModular Systems
e Sittrapsand catchpits

e Fow controldevices

1.5 Summary ofhow the techniques work for the scheme

Building

Roofrunoff from the proposed buiding isto be collected in a piped gravity drainage network prior
to discharge into a pumping station placed near the front entrance. Water wilbe pumped to a
discharge chamberto the east ofthe site where flows willthen run via gravity into the private surface
watersystem which minsbetween the A259 and the watercourse to the south ofthe site. Green roofs
are proposed forelementsofthe roofand waterbuttsare also being suggested to reduce the runoff
and collect waterforlateruse.To caterforlargerstorm events & provide the necessary storage an
attenuation tankis proposed beneath the site entrance.

CarPark Areas

2868-BCH-IC S-RP-C-07-010 - SUDS Maintenance Guide Page 3 of 20
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The drainage forthe hardstanding areasis to utilise the low infiltration potentialofthe naturalstrata
and incorporate permeable asphaltand permeable blockpaved construction.

1.6 Maintenance requirements
These are detailed in the appropriate section ofthisdocument.
1.7 Areas where activities are prohibited

Heavyloadsshould notbe allowed in areas where cellularstorage islocated. Failure to do so may
cause structuraldamage and collapse ofthe cellular limits.

Permeable paving —No stock piling of materials should take place on areasofpermeable paving
asthiswillcause the surface to blockand prevent the through flow ofrainwater.

1.8 Accidentalspillages

Health and safety consideration are a priority and addressing accidental spillages should only be
attempted if the nature of the spilage is known and it potentialhazardous properties understood.
The source of the spillage should be stopped and excesssurface spilage removed by suction tank
orabsorption matts. Silt trapsand sumpsshould be emptied by suction tanker. Areasofaffected
permeable paving should have the surface and laying course removed. The surfacing blocksshould
be cleaned and re-laid on new bedding material Heavy pollution of the sub-base wil require
removaland replacement ofthe sub-base.

1.9 Alterations

Ifany alterations are proposed to the development, the design Engineer must be notified so that
the impact/implicationsofthe workcanbe assessed. Utilities should be restricted in the designated
service zone areas.

1.10 Health and safety

To comply with the Construction (Design and Management) Regulations (CDM) 2015, designers
must assessallforeseeable risks during construction and maintenance and the design must minim ise
them by the following (in orderof preference ):

1. Avoid.
2. Reduce.
3. Identify and mitigate residualrisks.

CDM 2015 requires designersto ensure thatallmaintenance risks have been identified, eliminated,
reduced and/orcontrolled where appropriate. Thisinformation willbe required as part of the
health and safety file.

2.0 Operation and maintenance activity categories
There are likely to be three categoriesof maintenance activities:

1. Regularmaintenance (incliding inspections and monitoring).
2. Occasionalmaintenance.
3. Remedialmaintenance.

Regular maintenance consists of basic tasks done on a frequent and predictable schedule,
including vegetation management,litterand debrisremoval, and inspections.

Occasionalmaintenance comprisestasksthatare likely to be required periodically, buton a much
less frequent and predictable basis than the regular tasks (e.g. sediment removal or fiter
replacement). Table 2 summarises the likely maintenance activities required for each SuDS
component and guidance on specific maintenance activities is given in the following sec tions.

Remedial maintenance describes the intermittent tasks that may be required to rectify faults

associated with the system, although the likelhood of faults can be minimised by good design,
construction and regular maintenance activities. Where remedialwork is found to be necessary, it

2868-BCH-IC S-RP-C-07-010 - SUDS Maintenance Guide Page 4 of 20
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is likely to be due to site-specific characteristics orunforeseen events, and so timings are difficult to
predict. Remedialmaintenance can comprise activities such as:

e inlet/outletrepairs

e erosionrepairs

e reinstatementorrealignmentofedgings, barriers, rip-rap orothererosion control

e infiltration surface rehabilitation

e replacementofblocked fiterfabrics

e construction stage sediment removal(although this activity should have been undertaken
before the start of the maintenance contract)

e system rehabiltation immediately following a polution e vent.

Table 2 -Typicalkey SuDScomponentsoperation and maintenance activities
Forfullspecifications, see individualchapters.

SuDS component

O & M activity

Pond/wetland

Detention basin
Infiltration basin

Silt traps and catchpits
Soakaway

Infiltration trench

Filter trench

Modular storage

Pervious pavement
Swale/bioretention/green roofs
Filter strip

Sand filter

Pre-treatment systems
Perforated ring soakaways
Bio retention areas

Rain gardens

Oil interceptors

Flow control devices

Inspection

| | I B | |
Litter/debris removal

O O|m | m O
Grass cutting

O O O ] O
Weed/invasive plant
control 0o
Shrub management

O O

Shoreline vegetation
management

Aquatic vegetation
managment

Sediment management
{*)

Vegetation/plant
replacement

Vacumn sweeping and
brushing

Structure
rehabilitation/repair 0

Infiltration surface
reconditioning

" willbe re quire d
o Maybe required

2868-BCH-IC S-RP-C-07-010 - SUDS Maintenance Guide Page 5 of 20

ARUN DISTRICT COUNCIL CM/48/20/DOC



* Sediment should be collected and managed in pre-treatment systems, upstream of the main
device.

The maintenance regime ofa site also needsto considerthe response to extreme polution e vents.
A response action plan should be developed and communicated to all those involved in the
operation ofa site,so thatifa spillage occursitcanbe prevented from causing pollution to rece iving
waters.

2.1 Regularmaintenance activities

Inspections and reporting
Regular SuDS scheme inspections will

. help determine optimum future maintenance activities

. confirm hydraulic, waterquality, amenity and ecologicalperformance

. allow identification of potentialsystem failures,e.g. blockage, poorinfiltration, poor water
quality e tc.

Inspectionscan generally be required at monthly site visits (e.g. forgrass cutting) forlittle additional
cost, and should, therefore, be subsumed into regular maintenance require ments. During the first
yearof operation, inspections should ideally be carmied out after every significant storm event to
ensure properfunctioning, butin practice thismay be difficult orimpracticalto arrange.

Typical routine inspection questions that willindicate when occasionalorremedial maintenance
activitiesare required, and/orwhen waterquality requires investigation include:

. are inktsoroutletsblocked?

. doesanypart ofthe system appearto be leaking (especially pondsand wetlands)?

. isthe vegetation healthy?

. isthere evidence of poorwaterquality (e.g.algae, oils, miky froth, odour, unusual
colourings)?

. isthere evidence of sediment build-up?

. isthere evidence of ponding above an infiltration surface ?

. isthere anyevidence ofstructuraldamage thatrequiresrepair?

. are there areasoferosion orchannelling overvegetated surfaces?

Litter/debris removal

This is an integral part of SuDS maintenance and reduces the risks of inlet and outlet blockages,
retains amenity value and minimise s pollution risks. High litterremovalfrequencies may be required
athigh profile commercialVretailparks where aestheticsare a majordriver.

Grass cutting

Itisrecommended that grass cutting be minimised around SuDS facilities, apart from swales and
filter strips and structuralembankments where a height of 100-150 mm isrecommended to prevent
the plants falling over, or "lodging”, when water flows across the surface.In general, allowing grass
to grow tends to enhance water quality performance. Short grass around a wet system such as
pond orwetland providesan idealhabitat fornuisance speciessuch asgeese;allowing the grass
to grow is an effective means of discouraging them. Grass around wet pond or wetland systems
should notbe cutto the edge ofthe permanent water.

Grasscutting isan activity undertaken primarily to enhance the perceived aesthetics of the facility.
The frequency of cutting will tend to depend on surrounding land uses, and public require me nts.
Therefore, grass cutting should be done as infrequently as possible, recognising the aesthetic
concemsoflocalresidents. However, grassaround inletand outlet infra struc ture should be strimmed
closely to reduce risks to system performance. If a manicured, parkland effect is required, then
cutting wilneed to be undertaken more regularly than formeadow type grassareas, which aim to
maximise habitat and biodive rsity potential

Weed/invasive plantcontrol

Weedsare generallydefined asvegetation typesthatare unwanted in a particulararea.

For SuDS, weeds are often alien or invasive species, which do not enhance the technical
performance or aesthetic valne of the system, or non-native species and the spread of which is
undesirable.
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In some places, weeding has to be done by hand to prevent the destruction of sumrounding
vegetation (hand weeding should generally be required only during the first year, ie. during plant
establshment). However, over grassed surfaces, mowing can be an effective management
measure. The use ofherbicides and pesticidesshould be prohibited since they cause waterqua lity
deterioration. The use of fertilise rs should also be limited or prohibited to minimise nutrient loadings
which are damaging to waterbodies.

Shrub management

Shrubs tend to be densely planted and are likely to require weeding at the base, especially during
the first yearto ensure that they get enough water. Shrubs should be selected so theycan grow to
theirmaximum naturalheight without pruning.

Managementofgreen waste
Appropriate methodsshould be implmented to dispose of green waste, including:

1 The development of wildlife piles

These provide refuges, hibemation shelter, food and egg laying sites fora large numberof
animals. When rotted down atthe end of3-5 yearsthey provide compostthatcan be
used asfertiliser forplanting areasoutside ofthe SuDS system.

In general

e wildlife pilesshould be located in sunny or semi-shaded areasaway from direct
accessbypeople

e theirbasesshould be constructed using substantialprunings orotherbranch
materiallaid in a criss-cross pattem

e seasonalshrub and otherwoody prunings should be added through the winter

e non-woodyand grasscuttings should be added through the summer

e wildlife pilesshould comprise tidy pilesup to 1.2 m high

e new wildlife piles should be constructed each yearand old wildlife pile s should be
used ascompostto plantbedsafter3-5 years

e wildlife pilesshould be located above normalflood levelofwatercoursesand be
protected by hedgesorsimilarfeatures.

A schematic ofa typicalwidlife pile structure is shown in Figure 1.1.

Feunairsgs
T

Flguré 1.1 Schematic ofa wildlife pile (courtesy of Steve Wilson and Robert Bray of
Sustainable Drainage Associates)

2 On- or off-site composting

Acompostfacility allowsallgreen waste, particularly grass cuttings and pruningsto be
recycled and provide compost formulching ornamentalplantbeds. The following process
should be followed forcomposting:

e shred allarisings from site

e combine allarisingsin active compost bin with grass cuttingsnotexceeding 70%

e tumand mixactive compost when bin is >50% ful, at weekly intervals foratleast
fourweeks

e tumand mixfullbin every 28 daysuntilused

e combine adjacentcompost bins/bayswhen contentsare settled to 50% volume
reduction

e Use compostafter 34 months.

A schematic/photo ofa typicalcomposting structure is given in Figure 1.2.
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Figure 1.2 Schematic ofa composting struc ture (courtesy Steve Wilson and Robert Bray of
Sustainable Drainage Associates)

3 Disposalto landfill
Asa lastresort, green waste can be disposed ofto some approved tips orlandfill site s,
although itisonlyaccepted atcertain locations.

2.2 Trregularmaintenance activities

Sediment removal
To ensure long-term effectiveness, the sediment that accumulates in SuDS should be removed
periodically. The required frequency ofsediment removalisdependenton many factorsincliding:

e design ofupstream drainage system

e type ofsystem

e design storage volume

e characteristicsofupstreamcatchmentarea (eg land use,levelofimperviousne ss, upstream
construction activities, erosion control management and effectiveness of upstream pre-
treatment).

Sediment accumulation wil typically be rapid for the entire construction period (including time
required for the building, turfing and landscaping of all upstream development plots). Once a
catchment iscompletely developed and allvegetation is well-established, sediment mobility and
accumulation is likely to drop significantly.

Vegetation/plantreplacement

Some replacementofplantsmaybe required in the first 12 monthsafterinstallation, especially after
storm events. Dead ordamaged plantsshould be removed and replaced to restore the prescribed
numberofliving plantsperhectare.

Inspection programmes should identify areas of filtra tion, or infiltra tion surfaces where vegetation
growth ispoorand likely to cause a reduced levelofsystem performance.
Such areascan then be rehabiltated and plant growth repaired.

Vacuum sweeping and brushing

Pervioussurfacesneed to be regularlycleaned ofsilt and othersedimentsto pre serve the irinfiltration
capacity. Advice issued with permeable pre-cast concrete paving suggests a minimum of three
sweepingsperyear. Chapter 12 should be referred to fordetais of this process.

2.3 Remedial maintenance

Struc ture rehabilitation/repair

There wilcome a time with most SuDStechniques when a majoroverhaulofthe system is re quired
to remove clogged filters, geotextiles, graveletc. This will typically be between 10 and 25 years,
depending on the technique and factors such asthe type ofcatchment and sediment load. The
SuDSdesign allowsforvehicle accessto undertake thisworkand considerthe need forthe overhaul
withoutcausing majordismuption. Forexample, the use of geotextilesclose to the surface in pervious
surfaces traps the majority of sediment in a relatively easily accessible location. Reconstruc tion of
the surface layerand bedding layeris allthat is required, rather than reconstruction of the whole
pavementdepth.

Major overhaul is most likely to be required on techniques that rely on filtration through soils or
aggregates, such assand filters and infiltration devices. OtherSuDStechniquesare unlkely to need
majoroverhaulifroutine maintenance isundertaken asrequired (forexample pondsand wetlands).
Rehabilitation activities for each SuDS component are described in the individual component
chapters. The re quirements should be identified in the owner's manual.
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Infiltra tion surface rehabilitation

In the event that grassed surface permeabilty has reduced, there are a number of landscape
techniquesthatcan be used to open the surface to encourage infiltration.

Such activities are notcommonplace and are likely to be required only in circumstances where silt
hasnotbeen effectively managed upstream.

1. Scarifying to remove "thatch”. Thatch is a tightly intermingled organic layer of dead and living
shoots, stemsand roots,developing between the zone ofgreen vegetation and the soilsurface.
Scarifying with tractor-drawn orself-propelled equipment to a depth ofatleast 50 mm breaks
up sit deposits, emovesdead grassand otherorganic matterand relieves compaction of the
soilsurface.

2. Spiking or tining the soil using aerating equipment to encourage water percolation. This is
particularly effective if followed by top dressing with a medum to fine sand and is best
undertaken when the soil is moist. Spiking or tining with tractor drawn or self-propelled
equipment penetrates and perforates soil layers to a depth of at least 100 mm (at 100 mm
centres)and allowsthe entry ofair, water, nutrients and top-dressing materials.

3. Asa lstresort,t maybe necessaryto remove and replace the grassand topsoilby:

e removing accumulated silt and (subjectto a toxicity test) applying to land ordispose
ofto landfill

e removing damaged turf which should be composted

e cultivating remaining topsoilto required levels

e re-turfing (using turf ofa quality and appearance to match existing) orreseeding (to
BS7370:Part 3,Clause 12.6 (BSL 1991) using seed to match existing turf)area to required
levels.kmaybe necessary to supplyand fix fullybiodegradable coirblanketto protect
seeded soil Turfand seeded areasshould be top dressed with fine sie ved topsoilto BS
3882 (BSL 1994) to achieve final design levels. Watering wil be required to promote
successfulgermination and/orestablishme nt.

3.0 Applications ofthe principles oflandscape maintenance

In contrastto conventionaldrainage,which comprisesmainly sub-surface pipeworkand associated
infrastructure, SuDS are predominantly surface systems. A key feature of SuDS is their inte gration
within the local landscape and their amenity contribution, and it is appropriate therefore that
landscape maintenance practice isapplied to theirmanagement.

landscape maintenance documentation
Typicallandscape maintenance documentation and its potentialrelevance to SuDS systems is
summarised below:

(A) Managementplan—describing the management objectives fora site overtime, and the
management strate gies that should be employed to realise these objectivesand reconcile any
potentialconflictsthat may arise.

Managementplansare mostappropriate forapplication in majorparksand open spaces,
whereverthere are alternative choicesforfuture action, and potentialconflicts of purpose and
priorities that need to be resolved. The following extract from A guide to management plans for
parksand open spaces (Barber, 1991) sets out the typesof management plansthatcan be
prepared:

(1) Managementplan

This predictsa degree of physicalchange, and therefore should present design proposals in its
recommendations. It putsthe emphasison the presentation ofanticipated physicalchange with
much ofthe documentation being in support.

(i) Outline plan

This is generally accepted as a more appropriate titl fora management plan that wishes to
establish the guiding principles, without providing detailed proposals which might constrain

future options forachie ving the outline objectives.

(iii) Maintenance plan
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This isappropriate if the principalinterest is in establishing the best way of maintaining an area,
orwhere there isa need to match maintenance aspirationsto a secure financialbase.Planned
maintenance programmes over longer timescales can be made more secure by the more
public exposure ofthe need and the commitmentthatthe Maintenance Plan should be able to
guarantee. A Maintenance Plan can also establish changesin maintenance regimesthat may
be required to match a change in objectives e.g. the need to adapt operation and
maintenance practicesto accommodate specific wildlife habitatsthatmay develop.

For a SuDS scheme, the maintenance plan wil generally be the most approprate type of
management plan to use. The document should include an explanation of the function of the
SuDSscheme and why itisbeing used on the site.

Where the drainage system hasan impact on the wildlife value or public use of a site, it would
be prudent to develop this simple explanation furtherto explain habitat enhancement goals,
health and safety issuesand long-term mana geme nt implic ations.

Sites with special wildlife or amenity interest may require detailed management plans, which
monitor habitat development, infrastructure changes or damage to sites and ensure rapid
responsesto such changes, should they occur.

Itiscommon forsmalercommercial, industrialand housing sites to have a simple maintenance
statement. In thiscase, a single page explaining the site management (including the sustainable
drainage system) would be usefulforallpartiesinvolved in the care ofthe developme nt.

(B) Conditions ofcontract—appropriate conditions willbe required. Advice can be sought from the
landscape Institute. Guidance isalso provided in CIRIA publication C625 (Shafferet al 2004).

(C) Specification —detailing the materalsto be used and the standard of work required.

A specification, usually preceded by preliminaries, details how work shall be carmied out and
containsclausesthatgive generalinstructionsto the contractor. Specific SuDSmaintenance clauses
may be included in a generalspecification orasa separate "Sustainable drainage maintenance
specification” section.

(D) Schedule ofwork —itemising the tasksto be undertaken and the frequencyat which they willbe
performed.

The tasks required to maintain the site and the frequency necessary to achieve an acceptable
standard should be set out in the schedule of work.

Smaller sites will usually have simple specification notes given to a contractor as a basis for
maintenance on a performance basis. Examplesofperformance criteria are items such as:

e lengthofgrass
e tidiness
e extentofweed growth, etc.

This document willoften form the basisofa pricing mechanism and can also act asa checklist to
ensure the workhasbeen carried out satisfac torily.

For additional nformation on the development of appropriate schedules, reference should be
made to the operation and maintenance ofsustainabl drainage systems (HR Wallingford, 2004).

4.0 Frequency of maintenance tasks

Iandscape maintenance contract periods are usually of one to three years' duration.

The three-year period is increasingly common to ensure continuity and commitment to long-te rm
landscape care. The frequency ofregularlandscape maintenance tasksin a contract period can
range from daily to once in the contract period. In practice most site tasksare based on monthly or
fortnightly site visits, except where grass or weed growth requires a higher frequency of work. In
many cases a performance specification is used with ferms such as "“beds shall be maintained
weed-free” or "grass shall be cut fo a height of 50 mm with a minimum height of 25 mm and a
maximum height of 100 mm" to obtain the required standards.
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Frequencycanbe specified within the schedule to include ire gularitemssuch as " ‘meadow grass’
cut two times annually in July and September to a height of 50 mm, all arisings raked off and
removed fo wildlife features, compost facility or to tip", which provide s fle xibility for work that is not
criticalto the management of the site.

Maintenance tasks which suit a performance approach commonly include plant growth, grass
cutting, pruning and tree maintenance. Howe ver, work tasks such as sweeping paths, regular litter
colection and cleaning road surfaces willrequire workatan agreed frequency with more spec ific
timings such asweekly, monthly orannually.

Where the frequency and timing of tasks is critical, a mixture of performance and frequency
specification isnecessary to provide effective maintenance.

SuDS maintenance generally tends towards a frequency requirement to ensure a predicable
standard ofcare whichcanbe recorded on site and which providesa reasonable basis forpricing
work. Aconvenient frequency formanytasksisata monthly inspection asthisisthe usualminimum
site attendance required in a landscape specification. The monthly frequency should provide for
an inspection ofallSuDS featuresand checking allinlets and outlets.

Certain SuDSmaintenance taskshoweverfalloutside this monthly cycle and need to be
accommodated in the contract. The two most obviousare:

e wetland vegetation maintenance
e sitmanagement.

There are othertasks associated with ensuring the long-term performance ofthe systemsthat may
be more difficul to predict and could even falloutside any contract period. It may therefore be
more appropriate to review require me nts forsystem rehabilitation atinterim periods, when contracts
are faling due forrenewal

5.0 References

e CIRIAC753 (2015)—'The SuDS Manual

e Widfowl& Wetlands Tiust guidance (2012) —Maximising the potentialforpeople and
wild life

e HR WAIIINGFORD (2004). Whole Life Costing for Sustainable Drainage. Report SR 627.

e DEFRA (2010). Surface WaterManagement Plan TechnicalGuidance.

e Environment Agency (2015) - Cost estimation for SUDS. Summary ofevidence.
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GREEN ROOFS

DESCRIPTION

Green roofsare areasofliving vegetation, installed on the top of buildings, fora range ofreasons
incliding visualbenefit,ecologicalvalue, enhanced buiding performance and the reduction of
surface waterrunoff.

OPERATION AND MAINTENANCE REQ UIREMENTS

The most maintenance is generally required during the establshment stage (12 to 15 months), and
this should usually be made the responsibility of the green roof provider. Maintenance contractors
with specialist training in green roofcare should be used, where possible.

Table below provides guidance on the type of operationaland maintenance require ments that
may be approprate. The list of actions is not exhaustive and some actions may not always be
required. Actualrequire ments willdepend on the planting, the desired aesthetic and visualeffect
and the biodiversity objectives for the system. Maintenance specifications and schedules should
therefore be specified forany individualgreen roof. Fmechanicalsystemsare located on the roof,
then spill prevention measures should be exercised to ensure that roof unoffis not contaminated.
The mechanicalsystem area should be bunded and provided with separate drainage.

Allmaintenance actionscarried out at roroflevelmust be in fulcompliance with the appropriate
health and safety regulations, and particularly those specifically dealing with working at height.
Training and guidance information on operating and maintaining the roofshould be provided to all
property owners and tenants. Safety fastenings willbe required for personnelworking on the roof.
Access routes to the roof should be designed and maintained to be safe and efficient, and
walkwaysshould alwaysbe keptclarofobstructions. Secure pointsforharmessattachmentsshould
be provided when accessnearto the roofedges isrequired. Specific maintenance needs of the
green roof should be monitored, and maintenance schedulesadjusted to suit re quire me nts.

Maintenance | Reguired action
schedule

Feqguency

Inspectalicomponentsincluding soilsubstrate,
Regular vegetation, drains, ¥gation systems (fapplicable},
membranesand roof stmicture forproperoperation,
integrity of waterproofing and structuralstabilty

Annvallyand after

inspections severe storms

Ihspectsoisubstrate forevidence oferosion channels Annually and after

and identify any sediment sources severe storms

Inspectdrain inletsto ensure unrestricted mnoff from
the dramage layerto the conveyance orroofdrain
syste m

Annuallyand after
severe storms

Annuallyand after

=

spectunderside ofroofforevidence oflkeakage
severe storms

Regular Remove debrisand ltterto preventclogging ofinlet
maintenance | dramsand nterference with plant growth

Six monthly and
annually orasrequired

Monthly (but usnally
responsibility of
manufaciurer)

During establishment (le.yearone), replace dead
phntsasrequied

Postestablishmentrephce dead plantsasrequied

Annually (in autumn
(where >5%ofcoverage) i )

Remove fallen leave and debris from deciduousplant
foliage

Sx monthlyoras

eqguire d

Remove nuisance and invasive vegetation, ncliding
weeds

Sik monthly oras
require d

Mow grasses, prune shrubsand manage otherplanting
asrequired —clippings should be removed and not
allowed to accumulate

Six monthlyoras
requied

Remedial
actions

Iferosion channelsare evident, these should be
stabilised with extra soilsubstrate similarto the original
material, and sourcesoferosion damage should be
identified and controlled.

As require d

fdrain inlet hassettled,cracked ormoved, inve stigate
and repairasappropriate

As require d
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PERVIO US PAVEMENTS

DESCRIPTION

Pervious pavements provide a pavement suitable for pedestrian and/or vehicular traffic, whike
allowing rainwater to infiltrate through the surface and into the underlying layers. The water is
temporarily stored before infiltration to the ground, reuse, or discharge to a watercourse or other
drainage system.Pavements with aggregate sub-basescan provide good waterquality treatment.

OPERATION AND MAINTENANCE REQ UIREMENTS

Regular inspection and maintenance is important for the effective operation of pervious
pavements. Maintenance responsibility fora perviouspavement and itssurrounding area should be
placed with an appropriate responsible organisation. Be fore handing overthe facility to the client,
it should be inspected for clogging, litter, weeds and water ponding and all failnres should be
rectified. After handover, the facility should be inspected regularly, preferably during and after
heavyrainfallto checkeffective operation and to identifyanyareasofponding.

Pervioussurfacesneed to be regularlycleaned ofsitand othersedimentsto preserve theirinfiltra tion
capability. Experience in the UK is limited, but advice issued with permeable precast concrete
paving has suggested a minimum of three surface sweepings per year. Manufacturers’
recommendations should alwaysbe followed.

A brush and suction cleaner, which can be a lorry-mounted device ora smallerprecinct sweeper,
should be used and the sweeping regime should be asfollows:

1. End of winter (Apri) —to collect winterde bris.
2. Mid-summer (July/August) —to collect dust, flowerand grass-type deposits.
3. Afterautumn leaffall(November).

Care should be taken in adjusting vacuuming equipmentto avoid removalofjointing material Any
lost materialshould be replaced.

The likely design life (orperiod before pavementrehabilitation srequired) hasyetto be established
for the UK However, it should be no different from standard paving assuming that an effective
maintenance regime isin place to minimise risks of infiltra tion clogging.

Ifreconstruction isnecessary, the following procedure should be followed:

1. Lift surface layerand laying course.

2. Remove any geotextile fiterlayer.

3. Inspectsub-base and remove, wash and replace ifrequired.
4.Renew any geotextile layer.

5.Renew laying course, jointing materialand concrete blockpaving.

The reconstruction offailed areasofconcrete blockpavement should be less costly and disrmuptive
than the rehabilitation of continuousconcrete orasphalt poroussurfacesdue to the reduced area
thatislikely to be affected. Materialsremoved from the voids orthe layers below the surface may
contain heavy metals and hydrocarbons and may need to be disposed of as controlled waste.
Sediment testing should be camied outbefore disposalto confirm its classification and appropriate
disposalmethods. Guidance on waste managementisprovided in Chapter 33 of CIRIA C753.
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Perviouspavementoperation and maintenance requirements

Maintenance
schedule

Required action

Frequency

Regular
maintenance

Brushing and vacuuming.

Three times/yearatend of
winter, mid-summer, after
autumn leaffall oras
required based on site -
specific observations of
clogging or manufacturers’
recomme nda tions.

Occasional
maintenance

Stabilise and mow contributing
and adjacentareas.

Asrequired.

Removalofweed.

Asrequired.

Remediate any landscaping
which, through vegetation
maintenance orsoilslip, has
been raised to within 50 mm of
the levelofthe paving.

Asrequired.

Remedial
actions

Remedialwork to any
depressions, rutting and
cracked orbroken blocks
considered detrimentalto the
structuralperformance ora
hazard to users.

Asrequired.

Rehabilitation of surface and
uppersub-structure.

Asrequire d (if infiltra tion
performance isreduced as
a result of significant

clogging).

Ihitialinspection.

Monthly for 3 months after
installation

Monitoring

Ihspectforevidence of poor
operation and/orweed
growth. frequire d, take
remedialaction.

3-monthly, 48 h afterlarge
storms.

Inhspectsit accumulation rates Annua ly.
and establish appropriate

brushing frequencies.

Monitorinspection chambers. Annua ly.

Implementation of the CDM Re gulations (DEIR, 1994) and generic health and safety criteria are
presented in Sections 2.5.10 and 3.4.2 of CIRIA C697 respectively. Maintenance activities should be

detailed in the Health and Safety Plan and a risk assessment should be undertaken.
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SILTTRAPS AND C ATCHPTIS

DESCRIPTION

Sittrapsand catch pitsare circularorrectangularmanholesand /forchamberswith a sump in them
to collectsuspended solids. Some chambershave removeable silt bucke ts to assist with the removal
ofaccumulated sit deposits. Catch pitsare usnallyconcrete ring orsegment structuresand silt traps
preformed plastic chambers.

OPERATION AND MAINTENANCE REQ UIREMENTS

Regular inspection and maintenance is required to ensure the effective long-term operation of
below ground silt traps and catch pits systems. Maintenance responsibility for systems should be
placed with a responsible organization. Maintenance requirements are described in the table
below. Maintenance plansand schedulesshould be developed during the design phase. Spe cific
maintenance needs of the system should be monitored, and maintenance schedules adjusted to
suit re quire me nts.

Sit trapsand catch pits—operation and maintenance require ments

Inspectand identify any areasthatare not Monthly for3
operating correctly. Frequired. take remedial | months, then
action. six monthly
Debrsremovalfrom catchment surface Mounthly

(where may cause risks to performance)

Regular

. Inspection ofsilt trapsand catch pitsto assess | Monthly (and
mamienance -

st accumulation afterlarge
storms}
Removalofaccumulated sit from silt trap Annually, or
and catch pit sumps asreguired
Remedial Repaiw/rehabiltation ofinlets, cutlet, Asrequied
actions overflows and vents

kispect/checkallinlets, outlets, and overflows | Annually and
to ensure thattheyare n good condition and | afterlarge

Monitoring ) .
operating asdesigned storms
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ATIENUATION STORAGE TANKS

DESCRIPTION

Attenuation storage tanksare used to create a below-ground void space forthe
temporary storage of surface waterbefore infiltration, controlled release oruse. The
storage structure isusually formed using one ofthe follbowing methods:

1. geo-celnlarstorage systems

2. plastic cormrugated arch structures (constructed overand backfiled with an open-graded
3. aggregate base)

4. oversize concrete pipes

5. oversize plastic pipes

6. corugated steelpipes

7. precastor/ insitu concrete boxculvert sections and tanks (including flat-packed

8. concrete panels)

9. glassreinforced plastic (GRP) tanks

10. hybrid structures using reinforced earth wallsand concrete roofpanels

OPERATION AND MAINTENANCE REQ UIREMENTS

Re gular inspect ion and maintenance is required to ensure the effective long-term operation of
belowground storage systems. Maintenance responsibility for systems should be placed with a
responsible organisation. The table below provides guidance on the type of operational and
maintenance requirementsthat maybe appropriate. The listofactionsisnot exhaustive, and some
actionsmaynotalwaysbe required.

Maintenance Plans and schedules should be developed during the design phase and wil be
specific to the type oftank thatisadopted. Specific maintenance needs of the system should be
monitored, and maintenance schedules adjusted to suit requirements. Further detail on the
preparation of maintenance specifications and schedules of workis given in Chapter 32 of CIRIA
C753.

CDM 2015 requires designers to ensure that allmaintenance risks have been identified, eliminated,
reduced and/orcontrolled where appropriate. Thisinformation willbe required aspartofthe healh

and safety file.

Attenuation Storage Tanks—operation and maintenance requirements

Maintenance

Required action Frequency

schedule
Inspectand identify any areasthatare not operating Monthly for 3
. . . months, then
cormectly. frequired. take remedialaction
annually
Remove debris from the catchment surface (where it
. Monthly
Re cular maycause risks to performance)
magintenance Forsystems where rainfallinfitrates into the tank
from above, checksurface offilter forblockage by
Annua lly

sediment,algae orothermatter;remove and replace
surface infitration medium asnecessary.

Remove sediment from pre-treatment structures and/or
internalforebays

Annually, oras
re quire d

Ren?edlal Repair/frehabilitate inlets, outlet, overflows and vents As require d
Actions
Inspect/checkallinlets, outlets, vents and overflows
to ensure that theyare in good condition and
. . Annua lly
operating asdesigned
Monitoring

Survey inside oftank forsediment build-up and remove
ifnecessary

Every 5yearsoras

re quire d

2868-BCH-ICS-RP-C-07-010 - SUDS Maintenance Guide

ARUN DISTRICT COUNCIL CM/48/20/DOC

Page 16 of 20




FLOW CONTROLCHAMBERS AND DEVICES

De scription

Flow controldevicesare usnally installed in cicularorrectangularmanholesand are smallorifice or
vortexdevicesdesigned to hold backsurface waterand discharge ata low pre-specified rate. They
are usually associated with up-stream storage tanks ormodular storage that accommodates the
peakflow volume untildrain down at the attenuated discharge rate controlled by the flow control
device.

OPERATION AND MAINTENANCE REQ UIREMENTS

Re gularinspection and maintenance isrequired to ensure the effective long-term operation of flow
control devices. Maintenance responsibilty for systems should be placed with a responsble
organization. Maintenance requirementsare described in the table below. Maintenance plansand
schedules should be developed during the design phase. Specific maintenance needs of the
system should be monitored, and maintenance schedulesadjusted to suit re quire me nts.

Sit trapsand catchpits—operation and maintenance require me nts

Inspectand identify any areasthatare not Monthly for3 months, then six
operating comectly. Frequired, take remedial | monthly

action.

Debrsremovalfromm catchmentsurface Mounthly

(where may cause risks to performance)

Regular

- Inspection offlow controlchamberto assessif | Monthly (and afterlarge
mamtenance

systern s draining down cowectly and that stoTms)
the orifice orflow controldevice isnot
blocked. Assessif there are any silt

accumulations n the chambersump.

Removalofaccumnlated silt from silt trap Aunnually, orasreguied
and catchpit sumps

Remedial Repai/rehabilitation ofinlets, outlet, Asrequired
actions overflows and vents

Inspect/checkallinlets, outlets, and overflows | Annuallyand afterlarge
to ensure thattheyare in good condition and | storms

Monitoring A .
operating asdesigned
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APPENDIX A - MONITORING AND MAINTENANCE RECORD

You need to keep a record of the checks you have completed that are set out in the che cklist
below along with any additionalchecks you have made.
If you have a maintenance contract with a contractor, keep a record ofany workcarried out on
yourpond system by them. Ifinvoices state the workcarmied out, these willbe suffic ient.

Ifyou do the checks you should enter:
. The checkormaintenance job

. Who did it;

The result (forexample when abnormalnoise heard, called in specialist to investigate).

Action

Date and Time Carried outby | Result
Forexample, mktand | 06/04/2012 Mr AN Other Obstruction cleared:
outlet pipeschecked 09.30
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APPENDIX B - ACCIDENT AND INCIDENTRECORD

You should record anyaccidents, otherincidentsornearmissesrelating to the operation of the
SUDS system forexample untreated sewage being released into the ponds. The form could also
be used to record health and safetyincidents.

“Ofther incidents” covers impacts on the environment thatare notaccidents, such asfailing to
maintain the system, orvandalscausing damage to the detention pond.

Date and time ofthe incident |

Whathappened, what wasitabout?

Wasanyone else aware ofthis—other witnesses? Ifso who?

Whatcaused it?

Whataction did you take to fix the problem?

Whathave you done to make sure thatitdoesnothappenagain?

Was there any significant pollution — forexample: untreated sewage being discharged into a
drain, riverorstream? Yes/ No
Fyes, what polution occurred?

Fthere wassignificant pollution then you must | Yes/No/notapplicable

notify the Environment Agency on 0800 | At whattime did you phone?
807060 as soon as possible. Have you done | EAIncidentreference no.
so?

You must also write or send an email to | Yes/No/notapplicable
confirm this to the local office (see your
accidentmanagementplan forthe addre ss).
Have you done so?

Please print yourname, sign and date.
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APPENDIX C - KEY SI'TE AND EMERGENCY CONTACTS

Thistable contains information and contacts you mayneed in an emergency

SIHE DETAILS

Address:

Postcode:

Site access grid reference:

SHEC ONTACTS Office Hoursspegily) Outof hours

Owner:

Generalmanager

Site manager:

Site supervisor:

Security contact:

landowner/ agent:

EMERGENC Y SERVIC ES O ffic e Holirs Outofhours
Emergency

Medical:

Police:

Fire :

REG ULATORS O ffic e Holirs Outofhours
Health and Safety Executive (HSE):

IocalAuthority:

Environment Generalnumber: 08708 506 506

Agency 24 houremergency hotline: 0800 80 70 60 0800 80 70 60
NaturalEngland/Countryside Councilfor Wales

OTHER KEY CONTACTS O ffic e Holirs Outofhours
Adjacentlandowners:

Neighbours:

Specialist advisors:
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