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Revision Date Description Prepared Approved
A 04/11/16 | Updates to Clients comments A. McShane
B 17/11/16 | Updates to Clients comments A. McShane
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Hanbury (PM} Ltd

Ea o
e
&z
=

ITE NAME

Pagham South

_

7
7
.

SITE LOCATION

57 88851 9RI43

Lantd at Pagham South
Pagham

West Siissex

N

N

///’/

SITE AREA
CURRENT | AND USE

PROPOSED LAND USE

Rediine Boundary 22 .97 Ha {Development Area
20,16 Ha. Plus 1.5 Ha Scoul Huts & Allotmeanits)

Agricultural fisid

Circa 400 No. Residentis! Dwellings, Sthool and
Community Facilities,

.
i
.

¢
7

STE GEQLOGY « Superticial
SITE GECLOGY - Bedrock

London Clay Formation

.

_

SO INFILTRATION RATE

Low permealility due to clay groting conditions

1.BO

GROUNDWATER LEVELS
£

ROUNDWATER SPZ / AQUIFER

Mot in SPZ / Unproductive Strats

GROUND CONTAMINATION

None identified

.

ENVIRONMENT AGENCY FLOGD JONE

Hood Zone 1 - lowest Risk < 0.156 (<1 1000}
Tidal Flood Zone 3 (Undefended) — Located on
Southern Baundary,

FLUVIAL {RIVERS & WATERCOURSES)

Mota sk

/4/
j/ %

LUVIAL [SURFACE WATER])

Rota sk

.

.

Rota sk

P
GROUNDWATER
EXISTING/PROPOSED SEWERS & MAINS

Mota risk

.

.

ARTIFICIAL

Mota risk

DAL

Nota risk

SUREACE WATER STRATEGY

Outiall to existing watercourses

.

=

.
.

%

PROPOBED BULE TYRE

EXISTING SW PEAK FLOW BRATE
PROPUSED SW PEAK FLOW RATE

Swales
Attenuativn Basing

Greentield Bunaff 704 s OBar
3 5i/sec/Ha - Split over 5 catchment arsas

N
N

.

FOUL WATER STRATEGY

On site pumping station. Flows to be pumped
directly to Southern Waters Pagham WWIW's

.

EXISHING PW PEAK FLOW BATE
PROPOSEDR FW PEAKELOW RATE

N/A
18.5 145 (3FA methodology)

///,,

FURTHER INVESTIGATIONS

I None

ARUN DISTRICT COUNCIL P/140/16/0UT
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Sands, silts and clays from River Terrace Formation

Parmeable Paving to drives / parking areas (Tanked)
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2.5

Seope
Hanbury {PM} Ltd are seeking outling planning permission for a mixed use development
including the construction of up to 400 No residential dwellings with associated access
roads, parking areas, domestic gardens and areas of public open space together with
provision of a school, care and commercial areas. Refer to Appendix A for Masterplan,

The redline boundary covers a total area of 22.97 Ha, while the residential development
covers an area of circa 20,160m* {20.16Ha) excluding the 1.5 Ha covering the allotment and
scout area located at Pagham South {to the south of Summer Lane) on the western side of
Pagham village, West Sussex,

A Consulting has heen appointad to undertake a Flood Risk Assessment and Development
Drainage Strategy o determine the potential flood risk associated with the site and to
provide a suitable strategy for the disposal of surface and foul water from the proposed
development,

Practice Guidance {PPG] is the current guidance on development and flood risk in England
and Wales. The Flood Risk technical guidance for the National Planning Policy Framework
reguires a Flood Risk Assessment {FRA) to be carried out on sites over 1ha to consider all
potential forms of flooding including that from river, sea, estuarial, land drainage,
groundwater, overland flow, surface water run-off, sewer systems, and artificial water
bodies flakes, reservoirs, canals etc ). A Flood Risk Assessment is required to consider the
impact of all these potential forms of flooding to both the development site and to offsite
parties and land.

This report will take the structure of a "Flood Risk Assessment’ in accordance with the
Mational Planning Policy Framewaork, the Flood Risk and Coastal Planning Practice Guidance,
Environment Agency's Flood Risk Assessment Guidance and CIRIA Report 624 ‘Bevelopment
angd Flood Risk’.

The objective of this report is:

= To confirm that the proposaed development will not be affected by current or future
fiooding from all potential sources for the lifetime of the site.

#  To confirm that this development will not increase the risk of flooding to any offsite
parties and land or increase the population within a Hoodplain,

#  To undertake calculations to establish the existing foul and surface water runoff
fram the site and to assess the potential foul and surface water runoff from the
proposed development,

#  To detail a suitable strategy Tor the management of foul and surface water
ganerated from the proposed development allowing for future climate change.

# T satisly the planning authority that the most sustainable foul and surface water
drainage solutions have heen considered, in line with Environment Agency guidancs,
and government legislation such as the FHood and Water Management Act 2010
{Defra) and The National Planning Policy Framework and Guidance {NPPF & PPG)L

ARUN DISTRICT COUNCIL P/140/16/0UT
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Site Location and Desoription
The application site is located to the south of Summer Lane and west of the existing housing

s ri
which bounds Pagham Road. The site is accessed off Pagham Road to the east.

The Phase 1 development consisting of 90 dwellings lies to the north of Summer Lane and
raceived Gutiine Planning from arun DC in September 2016, {P/58/15/0UT)
The site is centred on Mational Grid Reference 57 88851 58283,

The development parcel of land comprises of 3 agricubtural fislds within one ownership and
is roughly rectangular in shape. The site is bisected by an existing watercourse and a Right of
Way,

The surrounding land to the south and west is generally agricultural with residential
propariies and Pagham Road to the eastern boundary and Summer Lane to the north,

Figure 1: Regional site location

ARUN DISTRICT COUNCIL P/140/16/0UT




AL

e .,

ARUN DISTRICT COUNCIL P/140/16/0UT



L
(11

Y
i

(23]
e

[
o5

from east to west direction towards the central watercourses and surrounding boundary

ditches. The site levels range from 5.75m AOD to approximately 3.50m AQOD.
Refer to Appendix B for the existing Topographical Survey.
Geology

pad

The British Geological Survey map 317/332 1:50,000 of the area indicates that the site is
predominantly underlain by sands, silts and clays from River Terrace Deposits formation
over sands, silts and clays within the London Clay Formation.

An intrusive ground investigation will be required to confirm the exact make-up of sub
strata.

Based on the findings within the Agricultural Land Classification Report and findings within
the Phase 1 area it would indicate that the use of infiltration systems will not be feasible and
an cutfall to a watercourse would be the most suitable means of surface water disposal
from the proposed development,

As the existing site has been agriculturally farmed over a number of vears the natural
drainage regime is for surface water to run divectly off the surface impermeable cay soils
and directly to the surrounding local field ditches.

Groundwater Source Protection Zone for groundwater abstractions.

- s
e T T T
SrGUInmwvates

No recorded incidents of groundwater flooding within the vicinity of the site have been
found during the investigations.

During prolonged periods of heavy rain or typically during the winter months the site and
surrounding fields can become waterlogged due to the clay soils becoming saturated which
can create areas of surface ponding (standing water) and potentially sheet runoff.

Local Catchmaent Information

The development area currently drains to the watercourse running east to west through the
site and the adjacent field ditches to the southern and western boundaries these in turn
then feed to the Pagham Rife which is designated as Main River and located approximately
550m to the west.

ARUN DISTRICT COUNCIL P/140/16/0UT




3.14

The site comprises of agricultural fields, rainfall that lands on this site firstly infiltrates
directly at source and into the underlving unsaturated fayer of topsoils.

Due to the low permeability of the underlying clay mudstone geology, when the soils
become saturated and can no longer accept further rainfall, pluvial overland runoff wiil
aocur following the topography of the site.

The impearmeable clay / mudstons geology of the site is extremealy pertinent to the
hydrological responss of the site which results in high rates of rainfall runoff, and runoff
flows diractly into the offsite watercourses,

The natural drainage pathway for pluvial overland runoff and groundwater is towards the
southeast and the southwest following the topography and hydraulic gradient of the site.

The existing watercourse crossing the site will be maintained as part of the open space area
within the site. The Environment Agency will require a minimum 5m maintenancs strip
either side of the watercourse from top of bank. A single crossing point is proposed for the
deveiopment road crosses the watercourse, soffit level of the crossing point will be set a
minimum of 600mm above top of bank to ensure flood Hows can be maintained.

ARUN DISTRICT COUNCIL P/140/16/0UT




4.1 A Flood Risk Assessmaent requires that an evaluation of all potential forms of flood risk to the
site are considered.
in accordance with the Environment Agency’s Flood Risk Assessmant Guidance, NPPF, PPG
and CIRIA Report 624, sources of flooding to be assessed include tidal, fluvial {rivers, streams
and watercoursas), pluvial {overland rainfall runoff}, groundwater, artificial sources {canals
and raserveirs) and existing / proposed sewerage and water mains infrastructure.

4.2 History of Flooding
During the data collection process it is important to consider the information which
already exists for the site location with respect to flood risk.
The main sources of data for flocd risk and recorded incidents of flooding for this site has
been the Environmaent Agency who act as the principal flood risk management operating
authority in England, the Arun District Council - Strategic Flood Risk Assessment Llevel 1 & 3,
Final Report {September 20186} and Pagham Neighbourhood Plan,

4.3 The Environment Agency’s map below identifies the Flood Zones for the area surrounding
the site.

NN S

nt Agency info

rmation © Environment Agency 2015

ARUN DISTRICT COUNCIL P/140/16/0UT



4.4

3385
i SR
Contains Environment Agency information © Environment Agency 2015

Key:

f& Main Rivers

Dark Biue N : {Flood Zone 3)

Shows the area that could be affected by flooding, either from rivers or the s2a, if there were no flood defences.
This area could be flooded: from the sea by & flood that has & 0.5 ger cent {1 in 200} or greater chance of happen
aach yoar, or from 3 river by a flood that has a 1 ger cent {1 in 160} or greater chance of happening each year.

o

Light Blue L3 : (Flood Zone 2)

Shows the additional extent of an extreme flood from rivers or the sea.

These outlying areas are ikely to be affeciad by 3 maior flood, with up to a 0.3 per cent {1 in 1000} chance of
oocurring each year.

Thase two colours show the extent of the natural floodplain if there were no flood defences or certain other
manmade structures and channel improvements.

Clear 1.3 (Flood Zone 1)
Shows the ares where flooding from rivers and the sea s very uniikely.
255 than a 0.1 per cent {1 in 1300} chance of flooding occurring each year,

As confirmed by the latest Envirenment Agency Flood Zone Map', the site is located within
the lowsest risk category - Flood Zone 1. A small ares to the south appears to e in the Tidal
Flood Zone 3, this area consists of Allotments, open space and Scout hut,

ARUN DISTRICT COUNCIL P/140/16/0UT




4.5

4.6

4.7

Zone 1 is land assessed as having a less than 1 in 1000 (<0.1%) annual probability of flooding,
Zone 2 is land assessed as having between a 1 in 100 year and 1 in 1000 annual probability
of flooding, while Zone 3 is land assessed as having between a 1 in 200 year or greater
annual probability of flooding from the sea or a 1 in 100 year or greater annual probability of
flooding from a river or stream in any year by the Environment Agency.

The Environment Agency Flood Map is indicative only and takes no account of actual ground
levels or features. These flood maps tend to be derived from coarse scale modelling which
bases part of the results on assumptions of hydrology and topography. This can lead to
inaccuracies in the plans and therefore cannot be used as an accurate guide to flooding.
However, they are intended to be an indicative measure to flood risk.

The Environment Agency has confirmed that the flood zone to the south of the site is based
on an undefended tidal flood level. The site is not affected by the Pagham Rife fluvial flood
levels.

Pagham is currently protected by a number of sea defences including the Inland Banks &
Pagham Harbour which currently offer 1:200 year storm protection. These flood defences
provide a protection to 3.90m AOD which includes some freeboard to allow for wave action
but doesn’t currently include for climate change.

Figure 5: Extract from Environment Agency Flood Defence Locations

ARUN DISTRICT COUNCIL P/140/16/0UT




4.8

4.9

4.10

4.11

The current sea defences for the coastline of Pagham to East Head is mainly protected by
timber, concrete and shingle defences which include large shingle banks which dominate
Pagham Beach, Pagham Harbour and Church Norton. From Pagham to the River Arun, there
is a mixture of defences, with the land behind consistently low lying.

Flood defences are as follows:

Pagham Harbour: Embankment, wharf, quaysides

Pagham — Aldingbourne Rife:  Shingle ridge to east of harbour entrance.
Section of sea wall (secondary defence)

Flooding from the sea occurs when water levels in the sea rise above ground levels of coastal
land. This can occur:

¢ during normal high tides - where land floods on a regular basis;

* when there are extreme atmospheric effects such as storm surges;

* when wind action causes water levels of the sea to rise.

Where sea defences have been constructed and maintained a residual risks remains which
result from a:

« flood of greater magnitude that flood defences were designed; and/or

¢ breach or failure of flood defence and other assets.

See Appendix C for Environment Flood areas and defence mapping

The Emsworth to Littlehampton West Bank Coastal Modelling report compiled JBA
Consulting, April 2016 highlights that Pagham is generally south-east facing and sheltered
from Atlantic storms; however it is exposed to swell wave, localised fetch limited storm
waves and extreme sea levels. However wave overtopping is not the primary flood
mechanism at Pagham. Tidal flooding in the past has been due to beach erosion of the
natural sediments, and high water during periods of increased storm surge events.

The Shoreline Management Plan for Beach Head to Selsey Bill (2006) covers the Arun District
coastline. The majority of the coastline within the Arun District administrative area is to
‘Hold the Line’. However, between Pagham Harbour to Church Norton and Littlehampton to
Poole Place the long term policy is Managed Realignment of the shoreline.

Pagham Flood Defence Steering Group (PFDSG) operate on behalf of the local community
and Pagham Parish Council to provide a link to Arun District Council and the Environment
Agency with regard to liaison over tidal flooding and defence.

ARUN DISTRICT COUNCIL P/140/16/0UT
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4.12

4.13

4.14

Extensive works led by Pagham Parish Council are planned to reinforce and increase tidal
protection to Pagham village including for works for a managed breach to the spit at Pagham
Harbour.

The Environment Agency have provided modelled extreme water levels the West Sussex

coastline which are as follows:

10 3.72 3.52 3.42
2 3.94 3.74 3.64
1 4.04 3.84 3.74
0.5 4.13 3.93 3.83

The extreme water levels for the 5, 0.5 and 0.1 per cent AEP flood events were again

provided by the Environment Agency, extracted from study (JBA, 2016) which showed the

following for Pagham Harbour:

Pagham Harbour

3.55m

3.63m

3.80m

The National Planning Policy Framework (NPPF) requires that flood risk will be managed now
and over the development’s lifetime, taking climate change into account. The modelling and
mapping completed focused on predicting the flood risk at the following years in the future:

2031, 2061 and 2111 in accordance with the latest guidance.

In February 2016 the Environment Agency/DEFRA released new guidance for flood risk

assessments outlining the revised allowances for the impact of climate change on sea levels

superseding the pervious criteria.

EA/DEFRA sea level allowance: (use 1990 baseline)
Sea level rise in millimetres (mm) per year with cumulative sea level rise in brackets

f:ist‘:ltl'ai?:lit London 4 8.5 12 15 1.21m
’ ’ (140 mm) | (255mm) | (360 mm) | (450 mm) )
south east
South West 3 8 11.5 145 114m
(122.5mm) | (240 mm) | (345 mm) | (435 mm) )
North west, north 2.5 7 10 13
0.99m
east (87.5mm) | (210 mm) | (300 mm) | (390 mm)

ARUN DISTRICT COUNCIL P/140/16/0UT
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4.15

4.16

4.17

=
et
[
e}

The Environment Agency modelling involved simulating the 100-year and 200-year
undefended case events for the fluvial and tidal/coastal models, respectively. In addition,
wave overtopping rates were calculated and implemented within the tidal/coastal models
for defended case scenarios once offshore wind speed and wave height allowances are
increased in line with the guidance.

The EA has confirmed that the predicted undefended 1:200 year flood level for 2115 at
Pagham Harbour is 4.70m AOD.

The Environment Agency flood maps show the extent of flooding to be without tidal
defences. Based on the existing sea flood defences a potential for a large breach scenario is
low, minor overtopping may occur which could cause localised flooding.

The site lies approximately 1.6km from Pagham Harbour and has minimal risk of being
affected by minor breaches of sea defences.

i
|4
pr
%2
Fs )
/]
P
7
43
e
7
]

overiand flow paths, ground levels and drainage systems within the area.

Figure 5:

Extract from Surface Water Flood Map

N
SN

SRR

Contains Surface Water Flood information © Govuk Z'Olé A
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4,13

423

Key:

High {Greater than 1:30{3.3%) chanca of flcading)

§ Madium {Between 1:100(194) and 1:30{32.3%} chanrce of floading)

Low {Betwean 11000 {0.19%) and 1:300 (1%} chance of flosding}

Vary Low {Lass than 11000 {0.19%) chance of flooding)

This indicates that the existing sife has a ‘very low’ {less than a L1000 or 0.1%) risk of
flooding from surface water runoff.

Potential flow paths have been identified along the existing watercourse and ditch routes,
these lie on the wastarn and southern boundaries and the central watercourss.

These potential flow path is associated with normal ‘in-bank’ flows within the drainage
ditches and therefore does not present a flond risk to the development.

confirms that no incidents of flooding from groundwater emergence have been recorded at
the site or within the wider area of Pagham.

it shouid be noted that impermeable soils can also prevent the effective infiltration of
rainfall during intense or prolonged storm events, potentially causing saturation of the
upper soils. When these become saturated and can no longer accept further rainfall, pluvial
overiand runoff will occur following the topography of the site this can also create perched
pockets of shallow groundwater.

In summary, the available sources of information generally indicate the likelthood of flooding
on the proposed development site from groundwater to be reasonably low and that the
development proposals will not increase the risk of groundwater flooding to any offsite
parties or land.

isting Sewaers & Water Mains
The site has an existing foul rising main crossing in a south east to north-west direction from
Pagham Village pump station to the WWTW. This is a sealed system and should only be

considerad a flood risk should the pipe burst,

e

b

&
47

4
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4.25

4.28

4.27

4.28

4.23

Owverland Flood Flow / Bxcsedance

The accurrence of overland flooding at the site due to an extreme rainfall event exceeding
the design capacity of the drainage system and SuDS, or a failure of the associated flow
controls have been considered hoth during the construction and operational phase of the
development.

i 5uS or the piped drainage system becomes overwhelmed by exceptional rainfall then
exceadance routes are proposed to protect people and property by providing unobstructed
overland flow routes across the development.

The dasign levels of hard paved and landscaped arsas will aim to contain and convey flood
flows through areas of the site to cause minimum flood risk to properties and residents such
as parking areas and low lving open space and if necessary, offsite into the existing drainage
ditches.

Adl proposed attenuation features within the development are designed to manage the 1in
100 vear return storm {(L.5% chance of occurrence each yvear} plus an extra allowance of 40%
for the potential increase in peak rainfall predicted up to 2115.

The attenuation basin{s) will incorporate emergency spillways that will safely divert flood
flows away from the development.

The likelihood of a fallure with the flow control structures are extremely low.

The proposed hydraulic vortex flow control device consists of a stainless steel unit

with no moving parts and operates by directing the flow to rotate inside a cylindrical vessel
towards a caniral outlet. This generates a vortex with an air filled core which allows the
openings to he larger than the equivalent conventional orifice, reducing the likelihood of
blockages.

All flow control structures will incorporate an overflow so that in the evet of a blockage or
surcharge water can bypass untit conditions return to normal.

Any residual risk of overland flooding to properties is to be mitigated by the provision of
raised property slab fevels a minimum of 150mm above surrounding development finished
ground level

The described protection measures ensure that properties both within the proposad
deveiopment and any offsite parties and land will not be affected by overland runoff in the
event of a reasonably extreme rainfall event excesding the design storm or a falbuere ora
blockage of the SulS structures within the system,

Artificial Sources
Thers are no artificial sources of flooding within the site boundary or within the vicinity of
the site that pose a flood risk.

With reference to the SFRA there have been no recorded incidents of flooding from artificial
sources within Pagham.

ARUN DISTRICT COUNCIL P/140/16/0UT
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The proposed re5|dent|al development area currently lies within Flood Zone 1 while the
southern boundary lies within the undefended Tidal Flood Zone 3. The future predicted
flood levels for up to 2115 including for climate change move a small area of the site further
into the undefended tidal flood zone. However, it is intended to raise ground and finished
floor levels in the southern area of the site to protect against future tidal flooding.

All properties within the site will have a minimum slab level 300mm above the 2115 tidal
level.

The Environment Agency has confirmed that as the floodplain is tidal and not fluvial flood
compensation works are not required. This will also not increase flood risk elsewhere within
Pagham.

The flood nsE\ techmrai Guidance 1o the National Planning Policy Framewaork Table 2: Flood
Risk Vulnerability classification, classifies residential developments as ‘More Vulnerahle’,
Table 2 & 3 would indicate that 'more vuinerable” developments located within

Flood Zone 1 are considerad appropriate under the National Planning Policy Framework.

- .
LENE S PN
38 ATV

NPRF Table 3: Flood Risk Vulnerability and Flood Zone ‘compatibifity’
Flood risk Essatial Waiksr Highly Rere Less
viibrssrzbitity infrastructurs | cormpatitis | vulnerable | wilnerable | vulnerable
classification
iseea talvle 2}

Foag 1 ¥ v v" v v
Zone 2 ¥ Exreption ¥ o
- Tast
& o
r{g required
» | Zone 3a Exception v = Exception v
£ Tast requived Test
@ required
o
g | Fone 3b Exception ¥ ® x x
B | functional | Teet requived
{ch floodptain

Kay: ¥ Devetog
% Developa

et is appoopiate.
ent showd oot e penmited,

The National Planning Policy Framework Guidance states that Planning Authorities should
complete a risk based Sequential Test’ at all stages of the planning process, to steer new
development to areas with the lowest probability of floeding,

Under the requirements of the ‘seguential test’ and as the proposed development is already
located within flood zone 1 {fowest risk}, there are no more suitable, developable and
deliverable alternative sites, hetter located from a flood risk perspective, which would
accommodate the proposad development.

ARUN DISTRICT COUNCIL P/140/16/0UT
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5.1 This section outlines the estimated peak runoff rates and velumes of surface water leaving

the site for the pre and post development conditions. These discharge rates have then been
used for the prefiminary design of the surface water drainage strategy for the proposed
davelopment.
d volumes are calculated to determine the acceptable rate of
discharge from the site post development and are used by the snvironmental reguiator to
set site-specific drainage constraints.
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5.3 An assessment of the estimated current Greenfield runoff rate for the 19.75Ha development
area has been carried out using the Micro Drainage software.
Refer to Appendix D for a summary of resuits.

1 year 59.9 |/sec
30 year 159.6 |/sec
100 year 224.7 |/sec
QBar 70.4 /s

This equates to a QBar discharge of 3.5 I/sec/Ha.

11
P
£

v
%

greenfield runoff regime splits into various separate catchments with the runoff assessment
basad on the discharge par hectare,

Catchment 1 1.825 Ha 51/sec 14 |/sec 19 I/sec 61/sec
Catchment 2 3.325 Ha 10 I/sec 26 |/sec 36 1/sec 11 1/sec
Catchment 3 1.575 Ha 4.5 |/sec 12 I/sec 16.5 I/sec 51/sec
Catchment 4 3.575 Ha 10.5 I/sec 28 I/sec 38.5I/sec 12 I/sec
Catchment 5 9.810 Ha 29 |/sec 78 |/sec 107 I/sec 34 |/sec

Refer to Appendix I for an outline of development catchment areas.

16
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5.5 At the time of writing, the layout of the proposed development is outline only, therefore the
proposed impermeable areas are based upon an assumed developed area of hetween 40 &

o
4.3/&.',

g8 Deret Novalnnmont Siirfacse Wiator Dmadt Soale Rimadd Ratae & Waliime
RN Fost Deveiopmaent Jurtacse Water Runot! Feak Runoit Ratg & Volume

surface water management in accordance within "Rainfall runoff
management for developments’ {(DFFRA/EA Report — SCO30219 £, 2013) states;

“For the range of anoual flow rote probobilities up to and including the one per cent annual
exceedunce probability {1 in 100 years) event, including an appropriote aliowance for climate
chonge the post-developed rote of run-off into g wotercourse, sewer, or other receiving
water body, should be no greater than the existing pre-developed rate of run-off for the
same event”,

5.7 As a result of this development and the increase in impermeable areas, the peak rate and
volumne of surface water that could potentially runoff the site if not effectively managed, will
be greater than in its greenfield state.

To mitigate this increase in peak runoff and additional volume, it is proposed that all surface
water runoff from the proposed development will be attenuated on site via the use of
sustainable drainage systems (SubDS) with a restricted discharge into the axisting
watercourses that bound the site.

5.8 The maximum surface water discharge rate into these watercourses from the developed site
for all storm events up 1o the 1100 +40% svent will be restricted to the existing site
Graanfiald runoff rate OBar for aif catchments:

Catchment 1 1.825 Ha 6 l/sec
Catchment 2 3.325 Ha 11 I/sec
Catchment 3 1.575 Ha 51/sec
Catchment 4 3.575 Ha 12 I/sec
Catchment 5 9.810 Ha 34 |/sec
5.9 This strategy will not only ensure that the peak rate of surface water runctf from the site

post development will be no greater than the existing greentield runoff rate for all
equivalent rainfall events, but will also provide a high level of betterment in peak rates of
runoff over existing conditions during intense rainfall svents,

See Appendix D for Greenfield Runoff assessment and catchment areas.
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6.4

&5

6.6

6.7

The Naticnal Pianning Policy Framework {NPPF) requires that developments do not
exacerbate flood risks both to the developmaent site and to offsite parties and land, which
means there is a need to control surface water drainage and overland runoff to ensure there
are no ncreases in peak rates and volumeas of runcfi as a result of the development.

Environment Agency guidance and government legislation such as the Flood and Water
Management Act {Defra 2010) requires surface watler drainage strategies for new
davelopments to be in accordance with the ideals of ‘sustainable development’ via the
provision of Sustainable Drainage Systems {5uDS).

5ubs are more sustainabie than conventional drainage methods because they can mitigate
many of the adverse effects of urban stormwater runoff on the environment.

This ¢an be achisved through reducing runoff rates and volumes to sewer networks and
watercoursas, reducing the risk of downstream flonding.

Where appropriate S5ulS can reduce pollutant concentrations in stormwater, protecting the
guality of the receiving water body.

Current guidensce requires that a higrarchy of potential methods for disposing of surface
water from a development is followed:

1. Asocakaway or some other adeqguate infiltration system, or where that is not
practicable;

2. Awatercourse, or where that is not practicable;

3. Asewer,

Foliowing a review of the potential site geology and knowledge of the soil permeability
testing, infiltration as a method of disposing of the surface water runoif from the proposad
davelopment will not be feasible.

Therefore it is proposed that all surface water runoff from the developed site utilises an
autfall into the existing watercourses at the eastern and western boundaries of the site.
This strategy will mimic the site’s existing natural greenfield runoff regime.

Surface water runoff from the site will be fully managad via Sustainable Drainage Sysiems
{5uDS). The SuDS selection process for this site has involved the evaluation of a range of
information to enable the feasibility of each SullS technigue to be assessed.

ARUN DISTRICT COUNCIL P/140/16/0UT

18




acdmi .
sonniguss:

-

features used 1o store and treat
runoff, Wet ponds have a constant
kady of water with runoff being
additional. Dry ponds are empty
during periods of dry weather.

Graen rocts consist of a multi-lavered N Nat appropriate for pitched roofs on
sysiern that covers the roaf of a rasidential dwellings and high
puilding with vegetated cover over a maintenance costs.
drainage layer. They are designed o Have potential suitabilivy for
intarcept and retain rainfall, reducing coramercial buildings or retail areas.
the volume of runoff and attenuating
neak flows
Re-using rainwater for non-potable N Rainwater harvesting cannot be relied
uses such as irrigation and toliet upon 1o guarantee a reduction in
flushing volume of runoff, Thess systams also
have a high maintenance cost
Have potential suitability for
commercial buildings or retail areas
Soakaways provide stormwater i\ imipearmeable sub strata prevents the
attenuation and groundwater recharge use of this type of SUDs feature,
Filter strips are vegetated strips of ¥ imipermeable soils prevent infiltration
land designed to accent runoff as therefore sultable as convayance
overtand flow from impermeable systems only.
surfaces. Usually located adjacent 1o MNon
warking areas or roads. infiltrating
Pervious pavermnents provide a suitable ¥ Suitabie for use on private drives and
surface for rainfall to infiitrate through parking areas with a connection (o the
to the underlying layers. Water is piped drainage systerm.
temporarily stored before infiltrating Permeable typs paving is not currently
to ground. This system is also used as considerad acceptable for adoption by
a convevance method to the drainage Mon West Sussex Highway Authority
systern, infiltrating
Bio retention areas are shallow Y For attenuation anly due to infiltration
andscapad depressions which arg as a method of disposal not being
typically under-drained and rely on suitable.
anginesred soils, vegetation and
nfiltration 1o remove pollustion,
These systems manages and frest Non
runaff from freguent rainfall events infiltrating
Swales are linear grassed or vegeiated Y impermeable sails pravent infiltration
channeis with fiat bases that collect, however these are suitable for
fraat, store and convey water, Nan convayance structuras taking runoff to
infiltrating attenuation basins
Attenuation hasins are landscapad Y Suitable for attenuation
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6.9

The following SUDs technlques are considered suitable for the development site subject to
detailed engineering design. The following outlines how the various systems will also link as
part of the drainage treatment train.

e Permeable paving / permeable sub base
® Piped storm drains
® Road side swales
e Attenuation / Bio-retention basin
Roof Runoth-

® Roof runoff will be collected by a conventional system of guttering and
downpipes where it will be discharged to a main storm sewer or to a
permeable paving stone sub base within the drive or parking courts, which
would then connect to the main storm drain.

* \Water Butts are to be provided per plot where feasible on a rainwater
downpipe to collect roof runoff for re-use.

Frivate Drives & Parking Courts:-
All private drives and parking courts will either drain via a traditional gully & piped system or
via a permeable block paving stone sub base prior to outfalling to a the main storm drain.

s\i*\\\si r
Runoff from the hlghway areas will drain via deep trapped road gullies connecting directly to
either the main piped storm drain or into an adjacent conveyance swale.

',7

R T o > Ay
Attenuation Basin-

’/’.’;

The attenuation basins will be designed to provide final filtration/water cleansing together
with the main storage to allow storm water to be temporarily stored within the basin before
discharging into the existing watercourse or surrounding ditches to the boundary of the site
at a controlled rate (Greenfield QBar) for each catchment via a hydraulic vortex flow control
device.

The final surface water runoff from each catchment area will be strictly controlled via
Sustainable Drainage Systems (SuDS) in the form of a series of attenuation basins. All main
SuDS features will be designed to manage the 1 in 100 year return storm plus an extra
allowance of 40% for the potential predicted increase in peak rainfall up to 2115.
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6.11

£.18

£.19

Using the Micro Drainage attenuation estimation tool the storage voiume required within
the attenuation hasin to store the 1:100yvear+40% storm event required for each catchment
within the development with the relevant discharge rate is highlighted within the table
below.

Refer to Appendix E for the preliminary Micro Drainage attenuation design.

Catchment 1 1.825 Ha 0.80 Ha 61/sec 470 — 670m?
Catchment 2 3.325 Ha 1.30 Ha 11 1/sec 730-1,047m3
Catchment 3 1.575 Ha 0.70 Ha 51/sec 415 -591m?3
Catchment 4 3.575 Ha 1.90 Ha 12 I/sec 1169 — 1663m?
Catchment 5 9.810 Ha 3.90 Ha 34 |/sec 2,171-3,117m3

The proposed surface water drainage strategy offers a sustainable, safe and robust system
which will afford complete flocd risk protection to residents within the new site and to
existing properties and land within Pagham.

This is achieved by ensuring that the peak rate of surface water runcff from the site post
development will be no greater than the existing greenfield runoff rates for the site,

maintenance schedules for both surface and sub-surface components, and ensure that all
partias involved in the operation and maintenance of SubS are fully aware of the system
requirements.

it is envisage that the piped surface water drainage systern serving the development be
affered for adoption to Southern Water under a $104 agreament of the WIA1991.

Communal areas of under-drained permeable paving, swales, below ground cellular storage,
attenuation basins, flow controds and outfall headwall structures will be maintained by a
private managemeant company.

The management company will be entrusted with a robust inspection, de-silting and
maintenance programime to ensure the optimum operation of the surface water drainage
natwork is continually maintained for the lifetime of the development.

SuDs located within and that serve individual plot boundarisas Le. under-drained permeable
paved drives, will be owned and maintained by the relevant property owner,
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in terms of water guality, the proposad surface water treatment train offers a suitable level
of mitigation in accordance with the Environment Agency pollution prevention guidance
GP3, CIRIA 753 and DEFRA guidance.

For ‘low risk’ residential developments where the receiving waterbody is considered non-
sensitive, the minimum two treatment process are achisved by the following:

i. Road gullies and catchpit manholes
Gifering the first line gravity separation of sift and debris.

2. Vegelated conveyancs swalss
Aid in removing suspended solids through filtration and sadimentation. The vagetation
traps organic and mineral particles that are then incorporated into the soil, while the
vegeiation takes up any nutrients,

3. Under-drained permeable bock paving {fanked}
The permeable block paving system consists of block pavers that atlow runoff to flow
between the joints laid upon a stone sub-base, the base of which is lined with an
impermeable membrane.
The paving consists of an undardrain will collect and direct runoff into the main piped
surface water drainage system.
This system offers a high leval of improvement to water quality by sediment and
poliutant removal through biclogical uptake meachanisms and the trapping of
particuiates including hydrocarbons via the filtration of runoiff through the upper
geotextile membrane and stone madia.

4. Attenuation basins
The attenuation hasins will incorporate wetland planting such as reed beds, submerged
and emergent aguatic vegetation and will be designed to hold a permanent body of
water 1o promote pollutant treatment.
This is achieved through settlement, sedimentation, photosynthesis and biological
uptake mechanisms to reduce nutrient concentrations, prior 1o discharging into the
outfall watercourse,

rated that safe dry pedestrian and vehicular access and egress at the site is
achievable for all residents during an extreme flood svent for the lifetime of the
devaelopment, in accordance with DEFRA Report FD2320/TR2 - Flood Risk Assessment
Guidance for New Developments’.
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7.1.1  The foul water fHlows from each property will drain via gravity through the private house
drainage before out-falling to a new sewer located typically within the development road
network, The main gravity sewer then conveys flows to an on site pumping station; foul
flows will then be pumped directly to Pagham Wasts Water Treatment Work's,

7.1.2  The predicted peak foul sewer discharge from the site based on the Sewers for Adoption
figure {4000 /dwelling/day) for up to 400 units will ba 18.5 I/sec.

7.1.3  The development foul drainage network will be offered to Southern Water for adoption
undar a Section 104 agresment of the Water Industry Act 1991,

7.1.4  Southern Water has been consulted on capacity of the local sewage network and confirmed
that the main foul sewers within Pagham suffer from surcharge and overloading during
rainfall events. Additional flow from development would increase the risk of flooding unless
upgrades were undertaken.

7.1.5 Southern Water has confirmed that sufficient capacity for the development exists at Pagham
WWTW which is located off Summer Lane to the west of the development. This will ensure
that the proposed development has a no detriment’ impact on the existing foul sewer
systermn within Pagham and does not create an additional flood risk.

7.1.6  An existing Southern Water DN375 foul pumped main crosses the site from Pagham village
o Pagham WWTW's, the existing 8m easement will be maintained throughout the
davelopment.

See Appendix F for Southern Water correspondence and records and confirmation of
capacity at Pagham WWTW.
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8.2

8.3

8.4

8.5

8.6

8.7

As part of the Local Plan process Arun District Council are considering potential sites at both
North and South Pagham. The Pagham North developments are located at Hook Lane and
Sefter Road. The Hook Lane site consists of up to 300 residential dwellings and a 60 bed care
home. While the Sefter Road site consists of up to 280 dwelling and community facilities.

Should either or both of the northern sites gain planning permission approval as well as
Pagham South there will be a potential cumulative impact on the public foul water system
and Pagham Waste Water Treatment Works.

Foul Water:-
Each developer will require confirmation of availably capacity within the existing foul

network from Southern Water prior to any connection. Due to the location of each
development parcel within Pagham the foul outfall and discharge point will be at separate
locations within the network as agreed with Southern Water Ltd.

Where existing infrastructure is under capacity or is unsuitable for additional flows the
developers will be required to enter into a Section 98 Requisition with Southern Water to
deliver infrastructure upgrades to meet the demand or to discharge to a point with sufficient
capacity as indicated by the Water Authority.

Southern Water has confirmed that capacity for a direct connection to Pagham WWTW’s for
this development at Pagham South is available

The development at Hook Lane requires either a tank sewer to be laid adjacent to existing
foul sewers within Pagham Village to provide capacity or to pump flows to a point 2.5km
away to the east at West Park Bognor Regis WPS where capacity is available. No information
has been made available for the Sefter Road site.

It is understood that Pagham WWTW’s has sufficient capacity to receive additional flows
from the proposed developments. Pagham North developments will discharge to the
existing foul network with associated upgrades. As the treatment works receives pumped
flows from the surrounding catchments the rate of discharge to the works can be controlled.

Chichester District Council along with Southern Water undertook a Strategic Growth Study
which indicated that Pagahm WWTW'’s was not BAT limited and had a significant scope for
up-rating the consented DWF. However, with the upgrading of the works and increased inlet
flows an updated environmental permit may be required to ensure water quality and
environmental limits is maintained within Pagham Rife and Pagham Harbour which is
designated as a Special Protection Area and Ramsar site.
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8.8

8.9

8.10

8.11

8.12

8.13

8.14

Southern Water also has plans to further increase capacity at Pagham WWTW. These
proposals are due to be put forward for the next AMP price review with the water regulator
OFWAT as part of the overall business plan.

Once the developments are “planned” Southern Water is obliged to provide treatment
capacity in line with the projected growth in the area. The timing of any investment will also
depend on the rate and scale of development coming forward and ultimately the treatment
capacity will be allocated by the local planning authority.

Storm Water:-

Due to the location of the North & South Pagham Developments the cumulative impact on
storm water is limited due to the different outfall points to existing watercourses. The
National Planning Policy Framework (NPPF) requires that developments do not exacerbate
flood risks both to the development site and to offsite parties and land, which means there
is a need to control surface water drainage and overland runoff to ensure there are no
increases in peak rates and volumes of runoff as a result of the development.

Environment Agency guidance and government legislation such as the Flood and Water
Management Act (Defra 2010) requires surface water drainage strategies for new
developments to be in accordance with the ideals of ‘sustainable development’ via the
provision of Sustainable Drainage Systems (SuDS).

This is achieved through reducing runoff rates and volumes to sewer networks and
watercourses, reducing the risk of downstream flooding.

Where appropriate SuDS can reduce pollutant concentrations in stormwater, protecting the
quality of the receiving water body.

The proposed surface water drainage strategy for each development will be required to
offers a sustainable, safe and robust system which will afford complete flood risk protection
to residents within the new site and to existing properties and land within Pagham. This is
achieved by ensuring that the peak rate of surface water runoff from the site post
development will be no greater than the existing greenfield runoff rates for the site.

Each development will require a full Flood Risk Assessment and drainage strategy to be
approved by the Environment Agency and Arun District Council.
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8.4

8.5

9.6

8.7

This assessment has concluded that the development of this site as proposed, would not
create or increase the risk of flooding from all potential sources, nor would it increase the
risk of flocding to any offsite partiss and land for the {ifetime of the development.

The residential development area is located wholly within the lowest fiood risk category
Flood Zone 17 for the lifetime of the development, assessad as having a less than 1in 1060
{<G.1%AEP) annual probability of flooding from a main river in each vear.

Separate drainage systems are proposed for the surface water runoff and foul flows
generated by the development.

Surface water runctt from impermeable areas at the new development will be managed via
the use of Sustainable Drainage Systaems {SuD5) with a controlled discharge from the site
into the existing watercourses that bound the site. The peak rate of surface water runoff
from the site will be restricted to a maximum of the existing greenfield runcff rate.

Al storm attenuation volumes have been designad to accommodate the 100year+40%
storm event required for each catchment within the development area.

This strategy will not only ensure that the peak rate of surface water runctt from the site
post development will be no greater than the existing greentield runoff rate for all
aeguivalent rainfall events, but will also provide & high level of betterment in peak rates of
runoff over existing conditions during intense rainfall svenis,

The proposed residential development area currently lies within Flood Zone 1. However, the
predicted flood levels for 2115 including for climate change increase the tidal floodplain into
an area within the southern end of the site. It is intended to raise ground and finished floor
levels in the southern area of the site to protect against future tidal flooding. All properties
will have a minimum slab level 300mm above the 2115 tidal level.

Foul flows will discharge from the site via a pumped main directly to Pagham WWTWs,
This will ensure that the proposed deveiopment has a ‘no detriment’ impact on the foul
sewer systern within Pagham and does not create a flood risk and surcharge.
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0.5% AEP (Defended Tidal)
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Site Boundary
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Modelled Flood Outlines centred on Pagham Development.

Created 20/09/2016 (Ref

Contact us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506. Email:enquiries@environment-agency.gov.uk
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MJA Consulting

58-62 Ock Street Pagham South
Abingdon Development

Oxon 0OX14 5BZ

Date 28/11/2016 15:01 Designed by mcshane
File Checked by

Micro Drainage Source Control 2016.1

ICP SUDS Mean Annual Flood

Input
Return Period (years) 1 Soil 0.400
Area (ha) 20.160 Urban 0.000
SAAR (mm) 716 Region Number Region 7

Results 1/s

QBAR Rural 70.4
QBAR Urban 70.4

Q1 year 59.9
Q1 year 59.9

Q30 years 159.6
Q100 years 224.7

©1982-2016 XP Solutions
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MJA Consulting Developer Services
Monarch House Southern Water
Barton Lane Sparrowgrove House
Abingdon Sparrowgrove
Qxon Otterboume
OX14 3NB Hampshire

S0O21 28W

Your Bef:

Cuyr Ref:

CC-SUB5-00417

Date:

31 August 2016

F.AO: Mr. Alistair MeShane

Site: Pagham Phase 2, Land to the South of Summer Lane, Pagham PO21 4NG.

Dear Sirs,

Further fo your recent application for a level 2 enquiry regarding the above development
site.

FOUL WATER

Please find enclosed the capacity assessment recently undertaken for your proposed
development site. As you are awara the owner or occcupier of the premises or private
sewer or drain must give the sewerage undertaker notice of the proposed works. Upon
receipt of the notice the underiaker may, within 21 days, refuse to allow him to make the
connection if it considers that the mode of construction or the condition of the connecting
sewer or drain either does not satisfy the standards reasonably required by the undetiaker,
or is such that the making of the communication would be prejudicial to its sewerage
system.

Nadeders Tirnesversescssiaes dobie cciy SV FersFaan
B s T R T R TTE SNCTEITe
SYNYATET QEBYTIREIONE ERARY LAEIROUNR

ARUN DISTRICT COUNCIL P/140/16/0UT
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The right of refusal is limited to these criteria alone and the undertaker cannot refuse to
allow the connection on the grounds that the sewerage system is inadequate to take the
extra liquid that the connection will discharge into it. This is a matter that should be dealt
with at the planning stage.

Yours faithfully

avi ehurst
Developer Services

Please note: The information provided above does not grant approval for any designs/drawings submitted for the capacity
analysis. The results are an indicative hydraulic assessment and should not be used as a basis for design. The results quoted
above are only valid for 12 months from the date of issue of this letter.
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Surface Water System:

As a surface water capacity check has not been requested it is assumed that surface water will be
disposed of by alternative means e.g. soakaway or any local drainage watercourses, subject to all
interested parties’ approval.

Before any connections are made, an application form needs to be completed and approved by
Southern Water Services.

Please note: - The information provided above does not grant approval for any designs /drawings submitted for the capacity analysis. The results
are an indicative hydraulic assessment and should not be used as a basis for design. The results quoted above are only valid for 12 months from the
date of issue of this letter.
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PUBLIC SEWER RECORD
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