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1 Introduction

1.1 Scope

1.1.1 MIA Consulting have been commissioned by David Wilson Homes to undertake a
Flood Risk Assessment and Drainage Strategy to determine the potential flood risks
associated with the proposed development at land situated off Barnham Road, in
the village of Barnham, West Sussex.

1.1.2 David Wilson Homes are proposing to develop the approximate 2.5ha site, involving
the construction of 40 residential dwellings, with associated access roads,
hardstanding parking areas and soft landscaping.

Refer to Appendix A for site layout.

1.2 Report Structure

1.2.1 The National Planning Policy Framework - Department for Communities and Local
Government (2012) is the current guidance on development and flood risk in
England and Wales.
This guidance replaces but retains key elements of Planning Policy Statement 25:
Development and Flood Risk.
The Flood Risk technical guidance for the National Planning Policy Framework
requires a Flood Risk Assessment to be carried out to consider all potential forms of
flooding including that from river, sea, estuarial, land drainage, groundwater,
overiand flow, surface water run-off, sewer systems, and artificial water bodies
(lakes, reservoirs, canals etc).
A Fload Risk Assessment is required to consider the impact of all these potential
forms of flooding on both the development site and off site parties and land.

1.2.2  This report will take the structure of a ‘Fiood Risk Assessment’ in accordance with
the Environment Agency’s Flood Risk Assessment Guidance, the Naticnhal Planning
Policy Framework and CIRIA Report 624 ‘Development and Flood Risk — Guidance for
the Construction Industry.

1.2.3 The purposes of this report are:

¢ To confirm that the proposed development will not be subject to flood risk.

» To confirm that a satisfactory strategy for the disposal of surface and foul
water from the proposed development is achievable.

+ To confirm that this development will not increase the risk of flooding to any
offsite parties and land.
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2 Existing Site

2.1 Site Location and Description

2.2.1 The proposed development is situated at iand off Barnham Road in village of
Barnham, approximately five miles north of Bognor Regis.

212 The approximate 2.5ha site consists of a rectangular parcel of land 240 m by 110m,
occupied by rough overgrown land with a number of dilapidated brick and timber
buildings and overgrown earthwarks bunds and mounds.

2.1.3  In 1910 the site was occupied by glass-houses and buildings of “The Brooks
Nursery”, which was used for growing fruit until closure at this site and relocation of
the business by about 1950,

Since that time the site is shown to have remained undeveloped with the
glasshouses presumably having been demalished or remaved and the brick built
former nursery buildings left to fall into their current state of disrepair.

2.1.4 Access to the site is at the north eastern corner off the Barnham Road, which forms
the north eastern boundary to the site together with a line of mature conifers.

The north western site boundary is formed by a sparse hedgerow, beyond which are
modern nursery glass houses and prepared areas of nursery bedding.
The south western site boundary is formed by a relatively dense band of woodland
within which is an elongate shaped pand, beyond which are open agricultural fields,
The south eastern boundary to the site is formed by a mixture of hedges, close
board fences and chain link fences which mark the extent of garden areas associated
with adjoining houses fronting onto Elm Grove South and Barnham Road.
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Figure 2: Site Location
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3.1
311

- 3.2
3.21

3.2.2

Topographical and Geological Information

Topography

In general the topography of the site falls from 10.85mAOD in the north east to
9.50mAQD in the south west.

Refer to Appendix B for the existing Topographical Survey.

Geology

An intrusive geological ground investigation was carried out by Wilson Bailey in
October 2010.

10No. boreholes were carried out, the results of which indicate the general site
geology as:

Topsoil (Made Ground) (0.0-0.5m BGL)

Natural topsoil was encountered across the majority of the site comprising dark
brown SANDY CLAY with abundant roots occasional fine gravel.

Localised made ground was encountered in a humber of locations comprising
reworked topsoil with brick, tile and slate fragments.

This is considered to be consistent with the long term historical use of the site as a
plant nursery.

Aeolian Deposits {Brickearth) (0.5-1.9m BGL)
Aealian Deposits were encountered across the site comprising generally low
strength arange-brown SILTY SANDY CLAY with scattered fine flint GRAVEL,

Raised Beach Deposits (1.9-4.0m BGL)

These soils were found to comprise a white and off white SILTY SAND and GRAVEL
with variable amounts of fiint gravel, occasional cobbles and occasional pockets of
pale brown SILTY CLAYEY SAND. In a number of the bareholes the predominantly
chalk derived soils were found to be underiain by a pale yellowish brown silty locally
clayey sand, which was proved to the maximum depth of investigation at 4.00 m,
where encountered.

London Clay Formatian

The clay soils of the London Clay Formation, which are anticipated to be present
beneath the site where not been encountered during the investigation to a
maximum depth of 4,00 m below ground level.

The Wilson Bailey report {2010) indicates that it is conceivable however that the
generally loose pale yellowish orange-brown clayey silty sand soils encountered at
the base of a number of the boreholes could be associated with one of the minor
interstitial layers of silty sand within the basal stratigraphy of the London Clay.
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3.2.3

3.3
3.3.1

3.3.2

333

3.34

335

Ground Contamination

The long term historical use of the site as a plant nursery would not be expected to
present a significant cancern with regards to soil contaminatian.

No visual or olfactory evidence of soit contamination was encountered during the
site investigations with subsequent labaratory soil contamination testing not
indicating the presence of elevated cancentrations of a wide range of potential
contaminants.

Hydrogeoclogy

The Environment Agency’s mapping website
(www.maps.environmentagency.gov.uk) has classified the site as not located within
a groundwater source protection zone for groundwater abstractions.

The underlying superficial sails are classified by the Environment Agency as being
‘Secondary A’ Aquifer. These are defined as permeable layers capable of supporting
water supplies at a local rather than strategic scale, and in some cases forming an
important source of base flow to rivers. These are generally aquifers formerly
classified as minor aquifers.

The underlying bedrock is classified by the Environment Agency as being
‘Unproductive’. These are rock layers or drift deposits with low permeability that
have negligible significance for water supply or river base flow.

Groundwater

Groundwater inflows were encountered in a number of the exploratory boreholes at
depths of between 1.50m and 2.40m BGL, with a number of the boreholes
encountering soils that were noted as consistently damp below a depth of about
2.00 m below ground level.

Groundwater levels encountered across the site indicate a groundwater flow
direction towards the south, where the water level in the pond/ditch suggests that
the surface water and groundwater are in hydraulic continuity.

Soil Permeability

Soakage testing has not been carried out as part of the ground investigations.
The superficial clays are not expected to provide an effective infiltration medium,
although the chalk derived granular Raised Beach Deposits could potentially offer
a sufficient level of infiltration.

However the effective depth of any such soakaway devices will be significantly
limited by the high groundwater levels encountered across the site.

Hence, the widespread use of conventional soakaways, infiltration basins and
porous pavements to discharge water to ground would be considered
impracticable.
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34
341

3.4.2

343

43.4

3.5
351

Catchment information

Watercourses

A pond/stream is located at the southern boundary of the site, believed to be fed by
runoff from the upstream village to the east, this flows east to west leaving the site
within an unnamed ditch.

This ditch forms a watercourse which ultimately joins a main watercourse 1km

west of the site,

Another main watercourse is located 1km east of site flowing north to south through
the centre of Barnham.

These ultimately combine to form a tributary of the ‘Lidsey Rife’ 2.5km south of the
site which outfalls into the English Channel at Bognor Regis 5.5km south,

The River Anun is located 5.5km east of the site and flows from the north to south
out falling to the English Channel at Littlehampton.

Rivers )
The River Anun is located 5.5km east of the site and flows from the north to south
out falling to the sea at Littlehampton.

Water bodies
There are no reservoirs ar canals or other artificial sources of flooding within a 1km
radius of the development site.

History of Flooding

With reference to the West Sussex SFRA and the Arun District Council SFRA,

the site has no reparted history of floading from all sources including tidal, fluvial,
pluvial, groundwater and existing sewers.

Existing Site drainage characteristics

Although the site was formerly used as a nursery with a number of associated
glasshouses and brick built buildings, these have been demolished or left to fall into
their current state of disrepair.

The site now functions as essentially un-developed land with ‘Greenfield’ runoff
characteristics and as such rainfall that lands on this site primarily infiltrates into the
underlying soils.

During intense storms on saturated soils, ponding and overland (pluvial) flow will
occur following thé topography of the site towards the south.
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5 Flood Risk Assessment

51 Flood Zone Map

Figure 3: Extract from Environment Agency Flood Zone Map
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© Environment Agency 2012

/ Main Rivers

D Dark blue shows the area that could be affected by flooding, either from rivers or the sea, if there
were no fiood defences. This area could be flooded:
. From the sea by a flood that has a 0.5 per cent (1 in 200} or greater chance of happening each year.

. From a river by a flood that has a 1 per cent {1 in 100) ar greater chance of happening each year,

Light blue shows the additional extent of an extreme flood from rivers or the sea. These outlying areas

are likely to be affected by a major flood, with up ta a 0.1 per cent {1 in 1000} chance of occurring each

year.

5.2 The Environment Agency’s indicative Flood Map shows the site to be located within
Flood Zone 1 {Lowest Risk).
This is land assessed as having a less than 1 in 1000 (<0.1%) annual probability of
flooding from a river or stream in any year by the Environment Agency and is not
within an area subject to either flooding or extreme flooding events.
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5.3 The flood risk technical Guidance to the National Planning Policy Framework Table 2:

' Flood Risk Vulnerability classificatian, classifies residential developments as ‘More
Vulnerable’,

NPPF Table 2 of technical Guidance: Flood Risk Vulnerability classification

More vulnerable

+ Hospitals,

« Residential institutions such as residential care homes, children’s homes,
social services homes, prisons and hostels.

+ Buildings used for dwelling houses, student halls of residence, drinking
establishments, nightciubs and hotels.

« Non-residential uses for health services, nurseries and educational
establishments.

. Landﬁé! and sites used for waste management facilities for hazardous
wastae®.

» Sites used for holiday or short-let caravans and camping, subject to a
specific waming and evacuation plan.”

5.4 Table 2 & 3 would indicate that ‘more vulherable’ developments located within
Flood Zone 1 are considered appropriate under the National Planning Policy
Framework.

NPPF Table 3: Flood Risk Vulnerability and Flaod Zone ‘compatibility’
Fiood risk Essential Water Highty More Less
vulnerability infrastructure | compatible | vulnerable | vulnerable | vulnerable
classification
{see {able 2)
Zone 1 v v v v v
| Zone 2 v v Exception v v
- Test
@ )
.?'; required
o | Zone 3a Exception v x Exception v
2 Test required Test
Py required
o
R [ Zone 3b Exception v x x x
2 | functional | Test required
| fioodplain
[T
Key: + Development is appropriate.
* Development should not be permitted.

5.5 Sequential Test

5.5.1 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 flooding.

5.5.2 Under the requirements of the ‘sequential test’ and as the proposed development is
already located within flood zone 1 (lowest risk), there are no more suitable,
developable and deliverahle alternative sites, better located from a flood risk
perspective, which would accommodate the proposed development.

CP/13/0305/4482 -4 8
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6.1

6.2

6.3

6.4
6.4.1

6.4.2

643

6.4.4

6.5

Impact of Development on Flood Risk

This section identifies sources of potential flood risk to the site.

The sources of flaoding that could potentially affect the site incfude flooding from
tidal, groundwater, rivers {fluvial}, overland runoff (pluvial}, artificial sources and
flooding from overloaded existing and proposed sewer networks.

History of Fiooding

With reference to the West Sussex SFRA and the Arun District Council SFRA,

the development site has no reported history of flooding from all sources including
tidal, fluvial, pluvial, groundwater and existing sewers.

Tidal
The Environment Agency has assessed the area of Barnham as not being at risk
from tidal influenced flooding.

Fluvial

The shallow pond/ stream located at the southern boundary of the site has no
reported history of flooding ta this site or offsite land.

The upstream catchment to this pond is believed to be very small and does not
conveyed large volumes of runoff.

The top water level within the pond was recorded at 8.26mAQD, with top of bank
level at 9.25mAOD. From here the topography of the site continues to raise north
through the site, with the proposed housing development having a 60m buffer from
the existing ditch starting at a ground level of 10.00mAQD.

The watercourses situated 1km east and west of the site do not present a flood risk
to this development and are assessed as having a less than 1 in 1000 (<0.1%) annual
probability of floading by the Environment Agency.

With reference to the West Sussex SFRA and the Arun District Council SFRA, historic
fluvial flooding has occurred in the village of Barnham althaugh this is limited to the
centre of the village near to the main river.

The focation of this event corresponds with the Environment Agency flood zoning
map.

The River Arun located over S.5km from the site does not present a flood risk to this
development .

Waterbodies
There are no reservoirs or canals or other artificial sources of flooding within a 1km
radius of the development area.
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6.6
6.6.1

6.6.2

6.6.3

6.7
6.7.1

6.7.2

Groundwater

During the site investigation no evidence of groundwater flooding could be
identified and no instances of flooding from emergent groundwater have heen
recorded at this site or within proximity to the development.

With reference to the West Sussex SFRA Groundwater Emergence Zone Map which
takes into account geclogy and historic incidents of groundwater flooding, this site is
located within a generic ‘medium’ risk zone.

The proposed plans for the site do not include basements and the height of
proposed finished floor levels will be set a minimum of 150mm above surrounding
ground level to protect properties from the effects of any emergent groundwater.
Raised pavement levels will also provide safe and dry pedestrian access to and from
the development in the event of groundwater emergence.

Ponding may occur on the permeable surface at various locations throughout the
site during heavy rain events, this will however be minimal and will drain slowly
through the sub strata.

In summary, the available sources of information generally indicate the likelihood of
floading on the proposed development site from groundwater reascnably low,

It should also be noted that the development proposals will not increase the risk of
flooding to any off site parties or land.

Existing Sewers

With reference to the West Sussex SFRA and the Arun District Council SFRA, sewer
flooding has been recorded in the village of Barnham although this is limited to the
north eastern residential area around Farmhurst Road/ Orchard Way,

The Environment Agency have confirmed that the main foul sewers in Barnham
suffer from groundwater ingress and accept surface water during heavy storms
leading to reduced capacity in the area.

No sewer flooding events have been recorded west of Barnham Road within the
vicinity of the development site.

There are currently no foul or surface water sewers / infrastructure serving the
existing site which could present a flood risk to the proposed development.

y 4
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6.8
6.8.1

6.8.2

6.8.3

6.8.4

6.8.5

6.8.6

Proposed Site Drainage

A Flood Risk Assessment requires that an evaluation of all proposed artificial
drainage systems and infrastructure within, or in close proximity to the site is carried
out.

In the context of this development, the following systems are to be installed which
need to be assessed in terms of potential flooding through the capacity of the
systems being exceeded or the structural, hydraulic, mechanical or operational
failure of the system occurring:

Piped gravity foul and surface water sewers.

#  SUDS systems for the collection, attenuation and discharge of surface water
runoff within the site boundary.

¢ Foul water treatment works

All piped sewers will be designed ta the Sewers for Adoption (7" edition) surface
water network requirement of ‘no surcharge of pipes up to the 1 in 1 year storm’
and 'no flooding of manholes up to the 1 in 30 year storm event ",

Consideration will be also given to extreme rainfall events in terms of identifying
potential points of surcharging and flood flow routes acraoss the site,

All piped sewers will be constructed to the latest industry standard design criteria,
ensuring robust structural integrity.

This will ensure that the proposed sewers on the development will not present a
flood risk through ingress of groundwater or contamination risk through leakages to
ground.

The surface water runoff generated on the site as a result of the development will
be managed using appropriate SUDS technigues up to the 1 in 100 +30% storm
event. This will ensure that the peak rate of surface water leaving the developed site
is no greater than the existing site runoff rate, including the temporary condition
during the construction of new buildings.

Proposed attenuation features such as above ground balancing ponds or below
ground tanks will be sized and carefully designed to ensure they do not pase an
increased flood risk to the development or off site parties and land.

The foul sewerage treatment works and associated reed beds will be designed and
installed in accordance with best practice industry specifications.

As the entire site is located within Flood Zone 1 {lowest risk) the treatment works
will not be located in an area susceptible to flooding. )

. -
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6.9
69.1

6.9.2

6.9.3

694

Pluvial (Overland Flow)

Overland flow results from rainfall that is unable to infiltrate into the ground due to
saturation, runs off hard impermeabie surfaces or water surcharging from manhales
during intense storm events above the sewer design capacity.

With reference to the West Sussex SFRA and the Arun District Council SFRA, a
number of cases of surface water flooding have been recorded in the village of
Barnham.

These instances are likely due to a number of factors including a high groundwater
table in the area, inadequate drainage infrastructure and capacity to deal with storm
water runoff leading to pluvial flooding.

No recorded incidents of surface water flooding have been recorded on the site or in
the vicinity of the site that could have any effect on flooding risk to the
development.

The proposed plans for the site do not include basements and the height of
proposed finished floor levels will be set a minimum of 150mm above surrounding
ground level to mitigate the effects of and groundwater ponding.

Raised pavement levels will also provide safe and dry pedestrian access to and from
the development in the event of overland flow.

Pravided the design and landscaping of the site consider overland flow routes and
the proposed site drainage is adequately designed and constructed, the risk of
flooding of buildings on site from overland flows will be mitigated.

This will ensure that this development does not impact on or pase any increased
flood risk to the site or offsite parties and land.
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71

7.2
7.21

722

7.3

7.3.1

732

733

7.34

Existing and Proposed Site Runoff

This section aims to calculate the estimated peak runoff rates and volumes of
surface water leaving the site, for the pre and post development conditions.
These discharge rates can then be used for the preliminary design of the surface
water drainage strategy for the proposed development.

Catchment Areas
The existing and proposed permeable and impermeable areas are listed below:

Permeable Impermeable Total
Existing Site Area © 25,000 m? 0m? 25,000 m?
Proposed Site Area 16,500 m? 8,500 m? 25,000 m?

This represents an overall increase of 8,500m? (0.85 ha) in impermeable area post
development.

Existing Surface Water Runoff Rate

Greenfield runoff rates and volumes are calculated to determine the level of
acceptable rate of discharge from the site to a receiving watercourse and are
likely to be used by the environmental regulator to set site-specific drainage

constraints.

An assessment of the estimated current Greenfield runoff rate has been carried out
using the Institute of Hydrology Report 124 methodology using Micro Drainage
software.

Refer to Appendix D for a summary of results.

IH124 mean annual flood flow rate equation:
QBARRural = 0.00108 x AREA 0.89 X SAAR 1.17 x SOIL 2.17

Catchment: 2.5ha

1lin 1year 7.7 l/sec

1in 30 year 20.5 i/sec
1in 100 year 28.91/sec
QBar 9.11fsec

The storm water runoff volume from a site should be limited to the Greenfield
runoff volume wherever possible.

The volume criterion is calculated for the 100 year 6 hour storm event:
Volume = % Runoff x Total Rainfall x Area = 583m?

CP/13/0305/4482 W 13
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7.4
7.4.1

7.4.2

743

7.4.4

745

Proposed Development Surface Water Runoff Rate

The estimated peak runoff rate from the proposed site is based on 100% runoff from
impermeable areas and 0% runoff from permeable areas, in accordance with CIRIA
€697 The SUDS Manual & Preliminary rainfall runoff management for

Developments (EA/DEFRA W5-074/A).

A suitable method for the estimation of peak flow is the Rational method:

Q=278ClA.
Where:
Q = flow {I/s}
I = rainfall intensity {mm/hr), return period & equal to time of concentration
A = Impermeable area drained {(ha}
C = runcff coefficient, assumed to be 1.0

These inciude an allowance of 30% for the potential effect s on climate change.

1in 1 year 48.5 Ifsec
1in 30 year 119.7 I/sec
1in 100 year 155.9 |/sec

The volume criterion is calculated for the 100 year & hour storm event including a
30% increase in rainfall intensity for climate change:

V=2.78CIA x 21600(6hr} = 597m?
1000

It can be seen that as a result of this development and the increase in

impermeable areas, the rate at which surface water could potentially runoff the site
will be much quicker that in its Greenfield state.

The Environment Agency requires that the developed rate of runoff from a site
should be no greater than the undeveloped rate of runoff for the same event.

The purpose of this is to slow down intense flashy flows from developed sites,
retaining a natural flow regime in receiving watercourses and reducing the
demands on existing drainage systems.

There is also an overall increase in runoff volume generated post development.

The surface water runoff volume from a site should be limited to the greenfield
runoff volume wherever possible.

Additional runoff due to development should be disposed of by way of infiltration,
or if this is not feasible due to soil type, discharged from the site at flow rates below
2l/s/ha.

Where compliance to 100 year volumetric criterion cannot be met, the limiting
discharge for the up to 100 year return period will be constrained to QBar (mean
annual peak rate of runoff far the greenfield site).

CP/13/0305/4482 — 14
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8.1

8.2

83

8.4

85

8.6

8.7

Surface Water Drainage Strategy

The National Planning Policy Framework requires that new developments do nat
exacerbate flood risks elsewhere, which means there is a need to control drainage
and runoff to ensure there are no increases in gverland flow as a result of the
development.

Sustainable Drainage Systems {SuDS) will be incorporated into the surface water
drainage strategy to mitigate the additional runoff and reduce flood risk to
downstream areas.

The philosophy of the SuDS will be to replicate as closely as possible the natural
drainage regime from a site before development, reducing the impact on receiving
watercourses and sewers.

The Building Regulations Document H (2002) details a hierarchy of potential
methods of disposing of surface water from a site:
e An adequate soakaway or some other adequate infiltration system, or
where that is not practicable,
+ A watercourse, or where that is not practicable,
A sewer

Following a review of the site geology and groundwater levels, the soils will not have
a suitable permeability to enable sufficient infiltration and the effective depth of any
such soakaway devices will be significantly limited by the high groundwater levels
encountered across the site.

It is proposed that the surface water generated from this development will be stored
and attenuated within a balancing pond sized to accommaodate runoff froma 1in
100 year +30% cc storm event.

This pond will attenuate flows to the existing Greenfield runoff rate discharging into
the existing watercourse to the south of the site.

This method of disposal improves the quality of the storm water runoff, whilst
maintaining the existing natural drainage regime, maintaining the predevelopment
rates of runoff.

As this site has a potentially high groundwater table, the pond is to be fully lined
with an impermeable liner to prevent the exchange of water between the pond and

_groundwater.

The piped system will be designed in accordance with the requirements of Sewers
for Adoption 7th Edition (addendum].

CP/13/0305/4482 W 15
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8.8

8.9

8.10

Roof runoff will be collected by traditional roof guttering and downpipe systems into
individual water butts before draining into a gravity storm sewer lacated within the
main road.

Parking spaces and the main access roads will drain via macadam surfacing with
trapped road gullies or linear channels located at kerb edges.

Theses gullies/channels wilf convey runoff to the gravity storm sewer located within
the main road.

This system will be offered for adoption to Southern Water.

Pollution Mitigation

The trapped road gullies will offer a level of treatment the road runoff through silt
and oil capture.

The balancing pond will offer a level of treatment through the settlement of silt and
sediment particles.

Climate Change

The Flood Risk technical guidance for the National Planning Policy Framework
requires that consideration is given to the effect of climate change on the flows
generated by any new development. For piped surface water drainage and SUDS
features, an increase in 30% is considered as a likely increase in rainfall intensity due
to long term climate change, up to 2115.

NPPF Table 5: Recommended national precautionary sensitivity ranges for peak rainfall intensities:

Parameter 1980 to 2025 to 2055 to 2085 to
2025 2055 2085 211§

Peak rainfall intensity +5% +10% +20% +30%

Peak river flaw +10% +20%

Offshore wind speed +5% +10%

Extrerne wave height +5% +10%

CP/13/0305/4482 M 16
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9.1

9.2

93

9.4

9.5

9.6

9.7

9.8

Foul water drainage strategy

The Environment Agency have confirmed the main foul sewers in Barnham suffer
from surface water ingress during heavy storms and when the ground water levels
are high, leading to reduced capacity in the sewers.

The additional surface water ingress affects capacity and the effectiveness of the
sewerage treatment works at Lidsey.

The Environment Agency have therefore imposed a moratorium on any additional
foul flow into this sewerage treatment works until Southern Water deal with the
inflow of surface water into the foul network.

Southern Water has indicated that the nearest manhole with capacity to accept the
proposed foul! flows fram the developments is situated within Lidsey sewerage
treatment works, 3.3km from the development site.

This would require the crossing if the branch railway line from Barnham to Bognor
Regis.

The distance to the connection point and coupled with the crossing of the railway
make this solution impractical.

A solution which has been approved by the Environment Agency is the utilisation of
a small, below ground, foul sewerage treatment plant which will be constructed to
an adoptable standard and offered to Southern Water.

This will be complimented through the use of reed beds which are shown to further
enhance water quality and provide ecological benefit.

The filtered water will then drain into the balancing pond allowing UV rays to further
purify the water before discharging into the adjacent watercourse,

The foul water discharge from each property will drain via gravity through the
private house drainage before out falling to a sewer system within the development

road network.
This sewer will drain via gravity to the sewerage treatment works located at the

south of the site.

The predicted peak foul discharge rate into these works, based on the Sewers for
Adoption 7™ figure (4000 |/dwelling/day) for 40 units will be 1.85 |/s.

CP/13/0305/4482 F 17
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10

10.1

10.2

10.3

104

105

10.6

10.7

10.8

10.9

10.10

Summary & Conclusion

The Environment Agency’s indicative Flood Map shows the proposed development
site to be located within Flood Zone 1 (Lowest Risk).

This is land assessed as having a less than 1 in 1000 {<0.1%) annual probability of
flooding from a river or stream in any year by the Environment Agency and is not
within an area subject to either flooding or extreme flooding events.

Under the requirements of the ‘sequential test’ and as the proposed development is
already located within flood zone 1 (lowest risk}, there are no more suitable,
developable and deliverable alternative sites, better located from a flood risk
perspective, which would accommodate the proposed development

With reference to the West Sussex SFRA and the Arun District Council SFRA,

no sources of flooding were identified on or within the vicinity of the site which
could have an effect to this development.
This development represents an overall increase of 8,500m? (0.85 ha} in
impermeable area post development.

Following a review of the site geology and groundwater levels, the soils will not have
a suitable permeability to enable sufficient infiltration and the effective depth of any
such soakaway devices will be significantly limited by the high groundwater levels
encountered across the site.

It is proposed that the surface water generated from this development will be stored
and attenuated within a balancing pond sized to accommaodate runoff froma 1in
100 year +30% cc storm event.

This pand will attenuate flows to the existing Greenfield runoff rate discharging into
the existing watercourse to the south of the site,

This methaod of disposal improves the quality of the storm water runoff, whilst
maintaining the existing natural drainage regime, maintaining the predevelopment
rates of runoff.

As this site has a potentially high groundwater table, the pond is to be fully lined
with an impermeable liner to prevent the exchange of water between the pond and
groundwater.

The Environment Agency have therefore imposed a moratorium on any additional
foul flow into this sewerage treatment works until Southern Water deal with the
inflow of surface water into the foul network

A solution which has been approved by the Environment Agency is the utilisation of
a small, below ground, foul sewerage treatment plant which will be constructed to
an adoptable standard and offered to Southern Water.

CP/13/0305/4482 Mﬂ 18
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10.11 This will be complimented through the use of reed beds which are shown to further
enhance water quality and provide ecoiogical benefit.
The filtered water will then drain into the balancing pond allowing UV rays to further
purify the water before discharging into the adjacent watercourse.

10.12 The foul water discharge from each property will drain via gravity through the
private house drainage before out falling to a sewer system within the development
road network. -

This sewer will drain via gravity to the sewerage treatment works located at the
south of the site.

10.13 This report concludes to demonstrate the following:

» The proposed development will not he subject to flood risk, result in a loss
of flood plain storage or impede flood flow routes.

e That a satisfactory strategy for the disposal of surface and foul water from
the proposed development is achievable.

¢ This development will not increase the risk of flooding to any offsite parties
and land or increase resident population within a flood plain

CP/13/0305/4482 - ﬂw’ 19
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APPENDIX A
SITE LAYOUT
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APPENDIX B
TOPOGRAPHICAL SURVEY
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APPENDIX C
EXISTING PUBLIC FOUL & SURFACE SEWERS
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APPENDIX D
DEVELOPMENT FOUL AND SURFACE
DRAINAGE STRATEGY
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APPENDIX E
GREENFIELD/BROWNFIELD
RUNOFF CALCULATIONS
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Michael A Jennings Associates

58-62 Ock Street Barnham Road
Abingdon Greenfield Runoff

Oxon OX14 5B2

Date 30.11.12 Designed by C.Pendle
File Checked by

Micro Drainage -, Source Control W.12.6.1

ICP SUDS Mean Annual Flood

Input
Return Period (years} 1 Soil 0.400
Area (ha) 2.500 Urban 0.000
SAAR (mm) 73% Region Number Region 7

Rasults 1/s

QBAR Rural 9.1
QBAR Urban 9.1

Ql year 7.7
Ql year 7.7

Q30 years Z0.
Q100 years 28.9

wn

©1982-2011 Micro Drainage Ltd
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Michael A Jennings Associates

58-62 Ock Street Barnham Road
Abingdon Greenfield Volume
Oxon 0OX14 582

Date 30.11.12 Designed by C.Pendle
File : Checked by

Micro Drainage Source Control W.12.6.1

Greenfield Runoff Volume

FSR Data
Return Period (years) 100
Storm Duration {(mins) 360
Region England and Wales
M5-60 ({(mm) 19.000
Ratio R 0.350
Areal Reduction Factor 1.60
Area (ha) 2.500
SAAR (rmum) 730
CWI 108.871
Urban 0.000
SPR 37,000
Results
Percentage Runoff (%) 37.01

Greenfield Runoff Volume (m*) 583.182

©1982-2011 Micro Drainage Ltd
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APPENDIX F
SITE INVESTIGATION BOREHOLE LOGS
8 INFILTRATION TEST
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. * Wilson Bailey Partnership Limited Borehole No
“\ . Tel: 01985 248397
\\‘ W[ L S O N B A l L EY www . wilson-bailey.co.uk BH1
. GEOTECHNICAL & ENVIRONMENTAL Sheet 1 of 1
Project Name Project No. Hole Type
Barnham Nursery Site J10146 Co-ords: - WLS
Location: Bamham Road, Bamham, West Sussex Scale
Level: 11.00 m ACD ;
1:50
. Logged By
Client: BDW Southampton Dates:  08/10/2010 DPB
Water Samples & In Situ Testin Depth | Level -
Well | Sirkes Bepth (™) | Type Results . (ng) (m A0D) Legend Stratum Description
MADE GROUND {brown sand and gravel)
020 o 0.30 | 10.70
’ ’ Medium strength orange-brown silty sandy CLAY with scattered
0,50 3] fine flirt gravel i
100 | 8PT N= Ly
R [
22272)
1.50 o] 140 Loose pale yellowish brown very silty clayey fine SAND with 3
occasional fine fiint and chalk gravel [
M| 00 |ser N=4 Ly
(2.2 C
1,4,1,1)
2.50 D
3.00 SPT N=8 ._3
(3.2 [
2222 [
400 | 700 L
End of Borehola
_-5
Lo
-7
[a
[a
Type Resuits

Remarks: Groundwater encountered as a seepage at 2.00m below ground level.
Groundwater monitoring standpipe installed with a response zone fram 1.00m ta 4.00m below

ground level
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Wilson Bailey Partnership Limited ~
Tel: 01985 248397

Borehole No

;\ { WILSON BAILEY wwwwisonbaiey.cok BH2
GEOTECHNICAL & ENVIRONMENTAL
Sheet 1 of 1
Project Name Project No. Coord Hole Type
. o-ords: -
Barnham Nursery Site J10146 WLS
Location: Barnham Road, Bamham, West Sussex Scale
Level; 10.75 m AQD .
1:50
; Logged By
Client: BDW Southampton Dates:  08/10/2010 DPB
Water Samples & In Situ Tesﬁng De; Leve! .
Well oirikes] Depth (m) | Type Resulls (rg)h 'm AD D) Legend _ Straturn Description
MADE GROUND {dark brown reworked topsoil with abundant fragments
0.20 D 030 | 1045 of brick and tile) [
0.50 D Medium strength dark orange-brown silty sandy CLAY b
1.00 D |
130 945 Pale yellowish and off-white clayey silty SAND with abundant
1.50 o chalk fragrments and flint gravel with occasional pockets of pale
brown silty clayey sand
-2
2.50 D i
[
3.00 775 Pale yellowish orange-brown silty clayey SAND : 3
3.50 D
4.00 8.75 e emsmmeemeamsemsemsamseesensamiuaseessmsansensmraranns s ammrmmrany srrasrare sennr -_4
End of Borehale at 4.00 m
Ls
Fe
-7
o
Fo
Type Results

Remarks: Groundwater was not encountered, but soils noted as damp below 1.50m.
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. wilson Bailey Partnership Limited Borehole No
N Tel: 01985 248397
\\& Wl I_. S O N B A I L EY www.wilson-bailey.co.uk BH3
GEOTECHNICAL & ENVIRONMENTAL Sheet 1 of 1
Project Name Project No. Coord Hole Type
. o-ords:; -
Barnham Nursery Site J10146 WLS
Location:  Barnham Road, Bamham, West Sussex Scale
Level: 10.75 m AOD 1:50
L ogged By
Client.: ~ BDW Southampton Dates;  08/10/2010 DPB
Water Samples & In Situ Testing Depth | Level .
Well Isirixes Depth (m) | Type Results (M) |im a0y Legend Stratum Description
TOPSOIL (dark brown silty sandy clay with abundant roots and
020 e 030 | 10.45 [LAGSQ  rootiets)
050 | 4025 Medium strength dark crange-brown silty sandy CLAY 1
080 | 10.15 TOPSOIL {pale brown sity sand with occasional rootlets) - L
0.80 D probable infilled rabbit burrow /T
Medium strength dark orange-brown silty sandy CLAY with r
1.20 D scattered fine flint gravel and occasional roots and routlets
3.50 D 140 935 Off white silty sandy GRAVEL of reworked chalk with abundant 3
fiint fragments, pockets of low strength pale brown and pale [
grey silty ¢lay and pockets aof pale brown slightty clayey silty |
fine sand [
-2
AV
2.50 D
S, 3
300 | 775 End of Borehole &t 3.00 m 3
L
L5
Cs
7
La
1
| L
| {
)
Type Results
Remarks; Groundwater encountered as a seepage at 2.40m.
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#

Wilson Bailey Partnerghip Limited
Tel: 01985 248397 '

Borehole No

:\\ N W ILSO N B AlL E Y www.wilson-bailey.co.uk BH4
GEOTECHNICAL & ENVIRONMENTAL Sheet 1 of 1
Project Name Project No. Co-ord Hole Type
; rds: -
Barnham Nursery Site J10146 o-ora WLS
Location; Bamham Road, Bamham, West Sussex Scale
Level; 10.30 m AQD 1:50
Logged By
Client: BDW Southampton Dates:  08/10/2010 DPB
Water Samples & In Situ Testing Depth | Level L
Well |stikes| Depth (m) | Type Resdlin (m) |(m AODj Legend Stratum Description
. MADE GRCUND {dark brown sandy clayey sand with abundant roots,
0.20 D 030 roatlets, brick fragments, tile fragments and slate [
0.50 I»] Mediurn strength crange-brown siity sandy CLAY with scatiered [
' fine chalk and flirt grave! ard occasional roots and rootlets :
1.00 D 1
1.50 D 1,60
' White and off-white silty sandy GRAVEL of chalk with abundant I
flint gravel and occasional pockets of brown silty sand [
2.00 D 2
End of Borehole &t 3.00 m b
_—4
s
o
-7
J g
Lo
Type Results

Remarks: Groundwater was not encountered, although soils noted as damp below 1.80m
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.. Wilsen Bailey Partnership Limited Borehole No
N Tel: 01985 248397
NWILSON BAILEY wwmwwisontaieycauk BH5
GEOTECHNICAL & ENVIRONMENTAL Sheet 1 of 1
Project Name Project No. Coord Hole Type
Barnham Nursery Site J10146 o-ords. - WLS
Location: Barnham Road, Bamham, West Sussex Scale
Level: 10.50 m AQD 1:80
Logged By
Client: BDW Southampton Dates:  08/10/2010 DP8
Water Samples & In Situ Testing Depth | Level .
Well iSirikes Depth (m) | Type || Resulls {m |imAOD Stratum Desaription
TOPSOIL {dark brown silty sand with occasional roots and
rootlets)
0.40 P 050 | 1000 .
0.60 D ’ 0.0 Low strength brown, orange-brown and dark orange-brawn sfightly
sitty sandy CLAY with scattered fine chalk gravel [
100 | SPT N=g 4
1.00 D (2.2
2,222)
AVA 50 D
190 | 860 . - - - - ]
2.00 SPT N=4 Off white very sandy silty GRAVEL of chalk with occasional fiint 2
2.00 D (.2 gravel [
1,111 R
240 | 810 - ——
2.50 D Dark yellowish crange-brown silty slightly clayey fine SAND [
300 | SPT N=10 Fa
(1,14 .
2,2.3,3) [
4.00 L1 R o= T :4
End of Borehole at 4.00 m :
s
e
i
¥
Ly
Lo
Lg
Type Resulls i
Remarks: Groundwater was encountered as a seepage at 1.50m

ARUN DISTRICT COUNCIL EGRINY

ARUN DISTRICT COUNCIL EG/53/13/DOC




Wilson Bailey Parinership Limited

Baorehole No

Tel: 01985 248397
ﬁ—\ WI LSON B Al L EY wwuwisonbailey.couk BH6
GEOTECHNICAL & ENVIRONMENTAL Sheet 1 of 1
Project Name Project No. Covord Hole Type
Barnham Nursery Site J10148 o-oras. - WLS
Location: Barnham Road, Bamham, West Sussex Scale
Level: 10.40 m AQCD 1:50
Logged By
Client: BDW Southampton Dates:  08/10/2010 DPB
Water Samples & In Situ Testing Depth | Lewel .
Well o ves Depih (m) | Type Results (m) |m AODJ Legend Stratum Description
TQOPSOIL {dark brown sandy clay with abundant roots and rootiets)
0.50 D 060
’ Low strength locally medium strength dark orange-brovn silty
sandy CLAY with scattered fine chafk gravel r
1.00 D 4
1.30 - - - L
Off white and pate brown sandy SILT with abundant flint grawel F
and fragments of low density chalk [
180 ) :
AVA 200 L2
220 o White silty sandy GRAVEL of chalk with occasicnal flints r
2.50 ——
Pale orange-brown and brown silty slightly clayey fine SAND
2.80 D :
_—3
3.50 D b
End of Borehola et 4.00 m -
-5
Fe
??
o
Fe
L
Type Results
Remarks: Groundwater encountered at 2.00m.
Groundwater monitoring standpipe installed with a response zone from 1.00m to 4.00m

ARUN DISTRICT CQUNCIL EG291 W

ARUN DISTRICT COUNCIL EG/53/13/DOC




Wilson Bailey Partnership Limited Borehole No
— Tel: 01985248397 BH7
- \\' W[ L S O N B A ! L. EY www.wilson-bailey.co.uk
GEOTECHNICAL & ENVIRONMENTAL Sheet 1 of 1
Project Name Project No. coord Hole Type
Barnham Nursery Site J10146 o-ords: - WLS
Location: Bamham Road, Bamham, West Sussex Scale
|evel: 9.90 m AOD 1:50
Logged By
Client: BOW Southampton Dates:  08/10/2010 DPB
- Water| __Samples & In Situ Testin Derth | Level o
Well | g e Baot () | Type e 9 (“E}“ (m AGD)| Legend Stratum Description
- 020 b MADE GROUND (brown sandy clay with brick and dinker fragments)
0.50 5 0.30 8.60 Low strength brown and dark orange-brown silty sandy CLAY
0.80 ) i
_-1
1.50 D
1.90 8.00 Orange-brown silty slightly sandy flint GRAVEL F2
22 770 White and yeliowish cff-white silty sandy chalk GRAVEL with F
occasional flint gravel I
2,50 D [
S‘DD 690 T T St EeT I ELEFTPT YL [
End of Borehole 8t 300 m
”
Lo
La
L7
Le
Type Iéesults
Remarks: Groundwater encountered at 1.00m

ARUN DISTRICT COUNCIL EG/281 %

ARUN DISTRICT COUNCIL EG/53/13/DOC




Wilson Bailey Partnership Limited

Tel: 01985 248397

Borehole No

"\ \'\ WI L S o N BA I L EY www.wilsan-bailey.co.uk BHS
GEOTECHNICAL & ENVIRONMENTAL Sheet 1 of 1
Project Name Project No. . Hole Type
Barnham Nursery Site J10146 Co-ords: - WLS
Location: Bamham Road, Barnham, West Sussex Scale
Level: 10.10 m AQD 1:50
Logged By
Client: BDW Southampton Dates: 08/10/2010 DPB

Water Samples & In Situ Testing Depth | Level -
Well |Strikes Depth (m) 1 Type Results (m) Xm AOD) Legend Stratum Description
S TGPSOIL (dark brown sandy clay with occasional rootlets)
0.40 D t
0.55 - n - F
Low strength brown silty sandy CLAY with occasional root holes [
0.80 D ard scattered fine chalk gravel [
1.00 SPT N=8 Ly
.1/ L
2,22,2) E
1.40 D 150
z ' Medium dense pale grey mottled brown slightly clayey siity fine b
SAND t
2.00 SPT N=6 2
(1.1 L
1,1,2,2)
250 D [
3.00 SPT N=11 3.00 740 F e [ 3
(2.2 End of Borehola at 3.45 m 3
2,33,3)
-4
Fs
ré
L
L
|7
Ls
Lo
L
Type Results

Remarks: Groundwater encountered at 1.70m

ARUMN DISTRICT COUNCIL BGRR9M ¥

ARUN DISTRICT COUNCIL EG/53/13/DOC




_ Wilson Balley Parinesship Limited Borehole No
ﬂ Tel; 01985 248397
\% WI L S O N B A l L. EY www.wilson-bailey.co.uk BH9
GEOTECHNICAL & ENVIRONMENTAL Sheet 1 of 1
Project Name Project No. Hole Type
Barnham Nursery Site J10146 Co-ords: - WLS
Location: Barnham Road, Bamham, West Sussex Scale
Level: 10.00 m AQD 1:50
Logged By
Client: BDW Southampton Dates;  08/10/2010 bPB
Water Samples & In Situ Testin Depth | Level -
well Sfater] Bent (mF; Sre SR 9 (f;'ﬁ] ™ AOD) Legend Stratum Description
TOPSOIL (dark trown sandy clay with roots and rootlets)
0.40 D 5 o5
0.50 50 Low strength pale brown silty sandy CLAY with roots and roctlets
1.00 D :~1
1.50 8.50 Low strength off white and pale brown silty sandy CLAY with
abundant chalk and flint gravel [
AV 2.00 2} :—2
300 7_00 ......... Mmmtm s tme sma et s mmammmmaasmnrme e e s a e oA mAsmn e -_3
End of Borehole at 300 m L
r
Le
s
}a
7
¥
Lo
Type Resuits
Remarks: Groundwater encountered at 2.00m.

ARUN DISTRICT COUNCIL EGR29M W

ARUN DISTRICT COUNCIL EG/53/13/DOC




Wilson Bailey Partnership Limited Borehole No
‘ ~\< , Tel: 01985 248397
\\‘ Wl L SO N B A | L EY www.wilson-bailey.co.uk BH10
GEOTEGHNICAL & ENVIRONMENTAL Sheet 1 of 1
Project Name Project No. ) Hole Type
. Co-ords: -
Barnham Nursery Site J10146 WLS
Location: Barnham Road, Bamham, West Sussex Scale
Level; 9.60 m AQOD 1:50
: Legged By
Client: BDW Southampton Dates:  08/10/2010 OPB

Samples & In Situ Testing Depth | Level L
Depth (m} | Type Results (m) lm QD) Legend Stratum Description
TOPSOLL (dark brown sandy clay with occasional flint gravel and
abundant reots and roctlets)
0.40 D 0.45
' Low strength pale yeflowish orange-brown silty sandy CLAY with
octasional roots and rootlets L
1.00 D L4
1.30 — - "
Oft white silty sandy chalk GRAVEL with abundant flints
[
2.10 -
Fale crange-brown and brown silty fine SAND 3
250 ) [
300 T LTt __3
End of Borehola &t 2.00 m 3
-4
L5
Le
Ly
La
g
|
[
[
Type Results
Remarks: Groundwater encountered at 1.40m.
Groundwater monitoring standpipe isntalled with a response zone from 1.00m to 3.00m

ARUN DISTRICT COUNCIL EGR29/1Y

ARUN DISTRICT COUNCIL EG/53/13/DOC




Forge Farmyard
- Comeptan Chamberlayne T
B ) e Plan
éﬁ{ rlz%n%sgn_hg eﬁﬁailﬁﬁ\ﬂ Sallsbury, Wiitshire Sit
SP3 508

Site Barnham Mursery Site, Bamham Read, Bamham, West Sussex

Cllent Barmratt David Wilson Southamptan

Approximaie Scale in metres
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