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1.0

1.1

1.2

1.3

1.4

1.5

INTRODUCTION

This Flood Risk Assessment (FRA) and Drainage Strategy Compliance Report has been
prepared on behalf of Matthew Homes Ltd in support of their Reserved Matters application
for the proposed development known as The Lillies,Yapton Road, Barnham.

The purpose of this report is to demonstrate that the proposed drainage design complies
with the approved Flood Risk and Water Management Assessment (ref:
IT1543FRA08.07.15_issue) carried out by Intermodal Transportation Limited, dated July
2015 and to allow discharge of Planning Conditions 6, 9,10 and 15 of the outline consent
(ref BN/32/15/0UT). A copy of the approved Flood Risk and Water Management
Assessment can be found in Appendix A.

Planning condition 6 is related to the surface water drainage principles and states:

Development shall not commence until full details of the proposed surface water drainage scheme
have been submitted to and approved in writing by the Local Planning Authority.

The design should follow the hierarchy of preference for different types of surface water drainage
disposal systems as set out in the Approved Document H of the Building Regulations, the
recommendations of the SuDS Manual produced by CIRIA.

Winter groundwater monitoring to establish highest annual ground water levels and percolation
testing to BRE 365, or similar approved, will be required to support the design of any infiltration
drainage.

No building shall be occupied until the complete surface water drainage system serving the property
has been implemented in accordance with the agreed details and the details so agreed shall be
maintained in good working order to perpetuity.

Planning condition 9 is related to the future access and maintenance of the watercourse and
states:

The development layout shall not be agreed until such time that arrangements for the future access
and maintenance of any watercourse or culvert (piped watercourse) crossing or abutting the site has
been submitted and approved in writing by the local planning authority.

No construction is permitted, which will restrict current and future land owners from undertaking
their riparian maintenance responsibilities of any watercourse on or adjacent to the site.

Planning condition 10 is related to the surface water drainage principles and states:

Development shall not begin until a surface water drainage scheme for the site, based on
sustainable drainage principles and an assessment of the hydrological and hydro geological context
of the development, has been submitted to and approved in writing by the local planning authority.
The drainage designs should demonstrate that the surface water runoff generated up to and
including the 100 year, plus 30% for climate change, critical storm will not exceed the greenfield
runoff from the current site following the corresponding rainfall event. The scheme shall
subsequently be implemented in accordance with the approved details before the development is
completed.

The scheme shall also include:

Details of how the scheme shall be maintained and managed after completion.
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1.6

Planning condition 15 is related to the foul water drainage principles and states:

Prior to the commencement of construction works details of a proposed foul drainage
system shall be submitted to and approved in writing by the Local Planning Authority
(including details of the siting, desigh and subsequent management/maintenance) and no
dwelling shall be occupied until works for the disposal of sewerage have been fully
implemented in accordance with the approved details.
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2.0

2.1

2.2

2.3

PROPOSED DEVELOPMENT

Barnham is located within West Sussex, approximately 5.6km north east of Bognor Regis
and 10.4km east of Chichester. The site itself covers some 1.1ha and is located to the south
east of Barnham, to the south of Yapton Road. A Site Location Plan is included within
Appendix B.

The site has previously been used as a holiday park which included static caravans, touring
caravans, fixed chalets and areas for tents. The site is currently abutted: by open
agricultural land to the south, residential dwellings to the west and to the east by a site
containing glass houses and poly tunnels.

The proposal is for the construction of 38 residential dwellings, vehicular access will be
provided via Yapton Road. A Planning Layout for the site can be found in Appendix C.
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3.0

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

OVERVIEW OF APPROVED FRA AND DRAINAGE STRATEGY

The aforementioned Flood Risk and Water Management Assessment (ref:
IT1543FRA08.07.15_issue) stated that according to the Environment Agency (EA)
Indicative Online mapping the site is located within Flood Zone 1, outside the area of risk
and is therefore classified as having a less than 1 in 1,000 risk of flooding and is deemed
acceptable for residential development under the NPPF guidance.

The site was also found not to be at risk from pluvial, groundwater and artificial sources of
flooding.

Surface Water Drainage Strategy

A Ground Investigation was undertaken by Leap Environmental Ltd in November 2012 for
the outline consent (ref BN/32/15/0UT).

During the investigation, three soakage tests were undertaken, all three tests failed to reach
25% effective depth and therefore the infiltration rates were found to be very poor. Further to
this a high groundwater was encountered which would restrict soakaway storage capacity.
Therefore soakaways were not included in the drainage design of the site.

The strategy proposed within the approved Flood Risk and Water Management Assessment
(ref: IT1543FRA08.07.15_issue) was therefore to discharge surface water into a drainage
ditch located to the south of the site. Communication was undertaken with the LLFA and
they confirmed that the rate of discharge would be restricted to the 1 in 1 year greenfield
runoff rate, this equated to a figure of 2.9I/s.

The design of the system proposed to restrict the discharge to 5I/s, this being the minimum
acceptable discharge rate that many authorities were willing to adopt. As the 1 in 100 year
discharge rate at greenfield was found to be 8I/s, the figure of 5l/s was found to be robust.
Therefore, the proposed drainage strategy would create betterment on the existing
conditions.

Attenuation would be provided on site through the use of an attenuation basin and
underground storage crates. The drainage system would drain via gravity and be designed
to accommodate the 1 in 100 year storm event with 30% allowance for climatic change.

Foul Water Drainage Strategy

The approved Flood Risk and Water Management Assessment stated that the foul water
system would be laid within the new road infrastructure serving the site.

The low — lying area of the site to the southern boundary would take foul water discharge to
an onsite pumping station located in the south west corner of the site.

The flows would then be pumped back to connect to the gravity system within the north of
the site. This gravity system would then connect into the existing foul water system which
crosses the northern part of the site and lies parallel with Yapton Road.

The approved document identified that Southern Water accepted that the existing holiday
park site represented a broadly similar foul sewerage output to the proposed 38 dwellings.
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4.5

4.6

4.7

4.8

49
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PROPOSED SURFACE WATER DRAINAGE STRATEGY

The proposed strategy follows the same principles as the approved Flood Risk and Water
Management Assessment. A copy of the proposed drainage strategy drawing can be found
in Appendix D.

Surface Water Drainage Strategy

As the use of soakaways were found to be unsuitable for the site, the proposed strategy is
to discharge into the watercourse located to the south of the site, thereby complying with the
approved document.

The discharge from the site will flow via gravity and will be restricted through a flow control
device to the approved 5l/s rate.

The area of hardstanding for the proposed residential dwellings and associated
infrastructure has been calculated from the Planning Layout to be 0.572ha. It is necessary
to ensure that sufficient attenuation is provided to accommodate the runoff from the
hardstanding areas during a 1 in 100 year (+30% climate change) storm event.

The volume of storage required to attenuate 0.572ha of impermeable surfacing during a 1 in
100 (+30%) storm at 5l/s has been calculated using the industry standard Microdrainage
Software. A copy of the Microdrainage input and output data are included within Appendix
G.

In order to accommodate the volume of storage required, a large SuDS Depression will be
located on site towards the south western corner.

A summary of the depression specifications can be found below:

A hydrobrake will be in place at the depression outfall to restrict the flow into the
watercourse to the accepted rate of discharge.

Sustainability

The vegetated depression can help reduce the contaminant load via volumetric control,
retain runoff from small events and treat residual runoff thereby improving the water quality.
The SuDS depression will also provide amenity and biodiversity benefits as it will remain dry
during small storm events.

Foul Water Drainage Strategy

The proposed foul water drainage strategy will follow the approved strategy whereby foul
water flows in the south of the site will flow via gravity to a pumping station. Flows from here
will be pumped to a rising main to the gravity network in the north of the site.

Flows will then discharge via gravity to the existing public foul water sewer located on site.
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5.0 MAINTENANCE AND MANAGEMENT

5.1 It is proposed to offer both surface water and foul water sewers for adoption under S104 of
the Water Industry Act.

5.2 These systems will be subject to the maintenance regime of Southern Water which is
subject to regulator approval.

53 The SuDS depression and flow control device will be managed by a developer funded
Management Company and will require routine inspections to assess the need for
maintenance. The inspections required are:

Item Routine Inspections for Maintenance Min. Frequency
Inspect flow control devices & grill for blockages, damage and 6 monthly
Flow Control general condition.
Device , . .
To be visually inspected after heavy rainfall events to ensure
they are free of debris and litter. As required
, . . . . 6 monthly
Inspect depression for level of silt build-up, general litter/debris
build-up and erosion or damaged areas
D i , , , .
epression To be visually inspected after heavy rainfall events to ensure As required
they are free of debris and litter.
Inspect headwalls & flap valves for signs of deterioration
i 6 monthly
Headwalls (scounhg), blopkage or damage. .
To be visually inspected after heavy rainfall events to ensure As required
they are free of debris and litter. 9
54 As a result of the routine inspections, a schedule of maintenance activities shall be drawn
up to address those issues identified during the inspection. Examples of possible
maintenance activities may comprise, but not be limited to those listed in the table below:
Item Routine Inspections for Maintenance Min. Frequency
Pipes / Flow Clear accumulated sediment and debris 6 monthl
Control Device y
Clear accumulated sedimentation 6 monthly
Clear accumulated debris Monthly
Depression
Grass cutting and vegetation management Monthly to start then
as required
Repair areas of erosion, other damage or re-seeding/re-turfing As required
Repair/replace damaged flap valves As required
Headwalls
Clear vegetation/debris from outlet pipe/flap valve 6 monthly
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55

5.6

Maintenance responsibility of the ditch which runs along the southern boundary of the site
will largely fall to a Developer funded Management Company. The section of ditch which
runs adjacent to no. 18 will fall to the land owner, making the household owner a riparian
landowner. Details of the responsibility will be written into the house holders welcome pack
and deeds.

Access to the land to the south of the site will not be impeded, therefore the current
landowners will be able to undertake their riparian maintenance.
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6.0 FRA COMPLIANCE

6.1

Presented below is a summary of how the proposed strategy complies with the

requirements of the conditions and where the relevant information can be found.

6.2 Condition 6

Detailed Surface Water drainage scheme to
be submitted.

The surface water drainage scheme can be found
within Section 4.0, the drawing within Appendix D
and the associated calculations within Appendix
E.

Design should follow hierarchy of preference
for different types of surface water drainage
disposal systems as set out in the Approved
Document H of the Building Regulations, the
recommendations of the SuDS Manual
produced by CIRIA.

Drainage via soakaways were found to be
unsuitable, with soakage tests revealing poor
infiltration rates. Surface water will therefore
discharge into the watercourse located to the south

of the site.

Winter groundwater monitoring to establish
highest annual ground water levels and
percolation testing to BRE 365, or similar
approved, will be required to support the
design of any infiltration drainage.

Infiltration Drainage has not been utilised within the
drainage strategy.

6.3 Condition 9

The development layout shall not be agreed
until such time that arrangements for the
future access and maintenance of any
watercourse or culvert (piped watercourse)
crossing or abutting the site has been
submitted and approved in writing by the
local planning authority.

Provided in Section 5.0.

No construction is permitted, which will
restrict current and future land owners from
undertaking their riparian maintenance
responsibilities of any watercourse on or
adjacent to the site.

Construction will not be undertaken that will restrict
current landowners from undertaking their riparian
responsibility.

6.4 Condition 10

Development shall not begin until a surface
water drainage scheme for the site, based on
sustainable drainage principles and an
assessment of the hydrological and hydro
geological context of the development, has
been submitted to and approved in writing by
the local planning authority.

Provided in Section 4.0 and Appendix D.

The drainage designs should demonstrate
that the surface water runoff generated up to
and including the 100 year, plus 30% for
climate change, critical storm will not exceed
the greenfield runoff from the current site

Provided in Appendix D and Appendix E.
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following the corresponding rainfall event.
Details of how the scheme shall be | Provided in Section 5.0.
maintained and managed after completion.

6.5 Condition 15

Prior to the commencement of construction | Provided in Section 4.0 and Appendix D.
works details of a proposed foul drainage
system shall be submitted to and approved in
writing by the Local Planning Authority
(including details of the siting, design and
subsequent management/maintenance) and
no dwelling shall be occupied until works for
the disposal of sewerage have been fully
implemented in accordance with the
approved details.

6.6 It can therefore be concluded that the proposed surface water Drainage Strategy
complies with the approved FRA and Drainage Strategy and conditions 6, 9, 10 and 15
of the planning consent can be discharged.
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PROPOSED RESIDENTIAL DEVELOPMENT, THE LILLIES CARAVAN SITE, YAPTON ROAD, BARNHAM
FLOOD RISK AND WATER MANAGEMENT ASSESSMENT

1 INTRODUCTION

1.1 Intermodal Transportation Ltd (ITL) has been commissioned by One Property Group Ltd
to prepare a Flood Risk Assessment (FRA) in support of a planning application for the
proposed residential development on the site situated to the south of Yapton Road in
Barnham, West Sussex. The site falls within the Arun District Council (ADC)
administration area.

1.2 This FRA considers whether the site is susceptible to flooding from watercourses and
defines the zone upon which redevelopment would take place. Being an inland site
flooding influences from sea levels are not relevant. This report also considers the
outline design philosophy for the management of surface water and disposal of foul
effluent from the site.

1.3 Under the Flood and Water Management Act 2010, the Lead Local Flood Authority
(LLFA) is West Sussex County Council (WSCC) who have also been contacted.

1.4 The Environment Agency (EA) has not been approached as the site is within a low flood
risk area, although they would be a statutory consultee as part of any planning
application. Where possible, SuDs mechanisms are the preferred methods to minimise
the run off to existing public sewers or watercourses.

15 ITL have also consulted with Southern Water (SW) to understand how they would
review redevelopment of the site although there is an existing public foul water sewer
crossing the northern part of the site with an existing connection from the site. Given
the relatively flat levels across the site it is proposed that the foul drainage system would
be split into two parts; one draining under gravity directly to the public sewer and one
draining by gravity to an on-site pumping station and being pumped to the head of the
proposed gravity system.

1.6 The proposed development is for 38 residential units on the site, served by cul-de-sac
road system which would be offered for adoption by the local highway authority. The
new development would replace all existing buildings and hard paved areas. For the
purposes of this assessment the site is to be regarded as partly ‘greenfield’” and partly
‘brownfield’ in composition. The site has previously been subject to a planning
application for residential development which was refused at a planning appeal although
the Planning Inspector concluded that a revised planning application addressing his
concerns could succeed and that drainage issues could be dealt with by applying
appropriate conditions. Hence this FRA report has been prepared to accompany the
planning application now submitted.

IT1543FRA08.07.15_issue
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PROPOSED RESIDENTIAL DEVELOPMENT, THE LILLIES CARAVAN SITE, YAPTON ROAD, BARNHAM
FLOOD RISK AND WATER MANAGEMENT ASSESSMENT

1.7 A walk over survey was undertaken on 19" June 2015 to gain a better understanding of
how the site naturally drains at present and some spot levels were taken along the ditch
which runs along the southern boundary. This was essential to help formulate the
drainage strategy for the site development.

1.8 Revised National Planning Policy Framework (NPPF) was published in March 2012.
This framework document supersedes many planning policy guidance documents
including PP3S25. The NPPF sets out the Government’s planning policies and, like its
predecessor documents, provides guidance for local planning authorities when
considering suitable sites for appropriate development in preparing development plans.
The NPPF places a greater presumption in favour of sustainable development. The
Technical Guidance for the NPPF document provides specific guidance in terms of the
methodology and/or parameters for undertaking the actual FRA.

1.9 The technical guidance to NPPF, Flood Risk Section, classifies residential property as
‘More Vulnerable’ in terms of Flood Risk Vulnerability Classification (Table 2). NPPF
also defines that developments classified as ‘More Vulnerable’ are appropriate in Flood
Zone 1 (Table 3 Flood Risk Vulnerability and Flood Zone Compatibility).

1.10 Within Table 1 of the technical guidance the requirements for an FRA are set out for
development in Flood Zone 1 areas where it states:

‘For development proposals on sites comprising one hectare or above the vulnerability
to flooding from other sources as well as from river and sea flooding, and the potential to
increase flood risk elsewhere through the addition of hard surfaces and the effect of the
new development on surface water run-off, should be incorporated in a flood risk
assessment. This need only be brief unless the factors above or other local
considerations require particular attention.’

1.11 The planning application for development of this site for residential development was
submitted in 2015 following a request for pre-application advice in January 2015. The
pre-application response from ADC includes comments received from the council’s
drainage engineer in respect to the site drainage matters.

1.12 This report therefore addresses the pertinent flood risk and drainage matters to ensure
that a surface water and foul drainage management scheme can be delivered to
eliminate risk of flooding arising from the development, and addressing where
appropriate the preliminary comments received in respect to the pre-application enquiry.

IT1543FRA08.07.15_issue
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PROPOSED RESIDENTIAL DEVELOPMENT, THE LILLIES CARAVAN SITE, YAPTON ROAD, BARNHAM
FLOOD RISK AND WATER MANAGEMENT ASSESSMENT

2 SITE LOCATION AND EXISTING CONDITIONS
Site Location

2.1 The site is located to the south-east of Barnham village centre, but is within the defined
settlement area of the village. The site is situated to the south of Yapton Road and is
currently served by a tarmacked access with forecourt parking served from a verge
crossing. The southern boundary of the site interfaces with open agricultural land
beyond a drainage ditch, which itself is located within the site boundary. To the west
the site boundary is shared with a site which has planning consent for the development
of up to 90 residential dwellings. The eastern boundary of the site interfaces with a site
containing a number of glass houses and poly tunnels, although at least some of these
appeared to be out of use at the time of the site inspection by ITL.

2.2 The site location in the local and wider context is shown on drawing IT1543/FRA/01
appended.

Existing Conditions

2.3 The overall area of the residential development site is approximately 1.1 hectares. The
site has been in use as a holiday park with fixed chalets, static caravans and touring
caravan and tents accommodated. The chalets have been removed and the site no
longer provides camping pitches for touring caravans or tents. However, there are
currently a small number of static caravans remaining in use on the site together with
some stored touring caravans. The development site does not include the existing
residential property, N® 47 Yapton Road, which is part of the same land holding at
present and shares the vehicular access to the site. Within the site there is a mix of
asphalt, concrete and block paved access roadways, as well as a toilet block with
showers and laundry facilities; all as shown on the topographical survey drawings
15708cv-01 & 02 appended.

2.4 Hence, a significant proportion of the site, where existing development and
infrastructure exists can be regarded as brown field and the remainder of the site is
greenfield by definition. Hence, a proportion of the site is currently impermeable.

25 The road passing the northern part of the site has a reasonably flat profile with ground
levels of approximately 8.9m AOD (Above Ordnance Datum) and the site falls gently
towards the south-east cornet, where the existing ground level is approximately 7.6m
AOD. The south-west corner of the site is at approximately 8.3m AOD and therefore the
site levels fall more gently along the western boundary than the eastern boundary,
which in turn allows the ditch located at the southern edge of the site to fall from the
western side of the site to the eastern side. Hence, there is a gentle fall of circa 1 in 100
along the southern boundary of the site and a gentle fall from the north-west corner to
south-east corner of 1 in 135 across the site.

IT1543FRA08.07.15_issue
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PROPOSED RESIDENTIAL DEVELOPMENT, THE LILLIES CARAVAN SITE, YAPTON ROAD, BARNHAM
FLOOD RISK AND WATER MANAGEMENT ASSESSMENT

2.6 There is an existing public foul sewer which crosses the northern edge of the site
approximately 6.0m from the boundary along Yapton Road and there is an existing cess
pit located towards the southern end of the site. There is also a public foul rising main
crossing the site from west to east at a location approximately 110m south of Yapton
Road. The position of this has been respected in the masterplan layout.

2.7 The ditch located along the southern boundary of the site connects downstream to the
existing ditch system running along Hill Lane in a north to south direction. The head of
the ditch system starts to the west of the site and runs on a straight route following the
property boundaries eastwards before joining the ditch along Hill Lane, which flows
north to south to the corner adjacent to Tile Barn Farm. This drainage ditch was not
surveyed as part of the site topographical survey however ITL have carried out a spot
level survey to establish the existing fall of the ditch and can confirm the directions noted
above. From the corner in Hill Lane ITL believed that the ditch is piped under the road to
join the watercourse located to the south of Tile Barn Farm. This ditch system appears
to serve the local greenfield catchment area, including the proposal site and the
development site to the west, and it is noted that the ditch along Hill Lane was cleaned
out recently, prior to the site visit by ITL. ITL understand that the system eventually
drains to Lidsey Rife located to the south-west of Barnham.

2.8 There are no other ditches or watercourses adjacent to the site. We have been advised
by the current owner that there has never been a flooding problem on the site, even
during exceptionally wet periods.

29 No detailed ground investigation work has been carried out to date on this specific site,
except for some trial hole excavations for soakaway tests (see section 5). The soakage
report is attached at Appendix A.

2.10 The underlying ground is made up of silty clays with fine sands and some gravel.
Groundwater was encountered as seepage at a depth of approximately 1.2m below the
surface and the infiltration rates were very low, indicating that soakaway drains would be
unlikely to be a viable option to drain this site although this would be the preferred SuDs
mechanism.

2.11 Following discussions with WSCC, we have been advised that there are no records of
the highway drainage assets along Yapton Road and therefore it has not been possible
to establish if there is a contiguous connected highway drain in Yapton Road. Based
upon our inspections along the road, surface gullies and catch pits are present along
with pipework connections. However, it was not possible to establish whether there is a
separate highway drainage system, although it is likely that the road drains to an outfall
into a watercourse at some point.

IT1543FRA08.07.15_issue
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PROPOSED RESIDENTIAL DEVELOPMENT, THE LILLIES CARAVAN SITE, YAPTON ROAD, BARNHAM
FLOOD RISK AND WATER MANAGEMENT ASSESSMENT

2.12 There is no history of flooding on the site and, as far as we have been able to establish,
there has been no reported incidents of surface water flooding of adjacent properties

situated downstream of the site, i.e. the natural water path for any overland flow during
extreme storm events.

IT1543FRA08.07.15_issue
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PROPOSED RESIDENTIAL DEVELOPMENT, THE LILLIES CARAVAN SITE, YAPTON ROAD, BARNHAM
FLOOD RISK AND WATER MANAGEMENT ASSESSMENT

3 POLICY AND GUIDANCE

National Planning Policy Framework (March 2012)
3.1 The National Planning Policy Framework (NPPF) was published in March 2012.

3.2 The framework sets out the Government’s planning policies for England and how the
framework objectives are expected to be applied. The NPPF provides guidance for local
planning authorities in preparing development plans and clarifies that there should be a
presumption in favour of sustainable development. The NPPF does not propose
anything dramatically new in terms of its responsibilities from the preceding PPS 25
guidance where the key principles to be applied by Authorities should:

. include Strategic Flood Risk Assessments as part of the LDF process and include
policies to manage flood risk from all sources with wide consultation with all
relevant bodies. LPA’s should apply a sequential approach to the location of
development.

. take climatic change into account and avoid increased vulnerability to ensure that
risks can be managed where necessary;

. inappropriate development should be avoided in areas at risk of flooding by
directing development away from areas at highest risk; where development is
necessary it should be made safe without increasing flood risk elsewhere;

3.3 The NPPF requires site-specific FRAs, application of the Sequential Test where this has
not been undertaken and, for sites that are vulnerable, possible application of the
Exception Test.

Planning Policy Statement 25 ‘Development and Flood Risk’ (March 2010)

3.4 The last issue of PPS 25 (March 2010) has now been superseded by the NPPF.
However many of the requirements of PPS 25 have been carried forward within the
Technical Guidance to the NNPF, but with an emphasis for LPA’s to ensure, as far as
they are able, that appropriate SuDs mechanisms are required as part of development
and, in many cases, for the LPA’s to maintain adoptable SuDs systems.

3.5 The Development and Flood Risk Practice Guide (December 2009) provided advice on
the practical implementation of PPS 25, and provides additional guidance on what is
required at regional and local level. The document is still very relevant given that the
NPPF is a more holistic document. The guidance is more helpful in considering regional
spatial strategies, sustainability appraisals and local development documents and the
roles and responsibilities for those managing individual planning applications. It also
gives additional guidance on the importance of regional and strategic FRAs; The
application of the sequential approach and Sequential and Exception Tests; surface
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water management and implementing sustainable drainage and measures to reduce
flood risk.

3.6 Whilst the Environment Agency has the lead role in providing advice on flood issues, at
a strategic level and in relation to planning applications, the LPA’s have a duty to ensure
that ‘precautionary principles’ in relation to flood risk and the location of vulnerable
development are adopted, first using a risk based site search sequential review to avoid
any risk of fluvial or sea flooding where possible and managing residual (perhaps
pluvial} risks elsewhere.

Flood and Water Management Act, 2010

3.7 The FWMA now places significantly greater responsibility on Local Authorities to
manage and lead on local flooding issues. The Act, and supporting Regulations,
together bestow more responsibility onto LPA’s by requiring Authorities to:

. Develop Local Flood Risk Management Strategies (LFRMS);

. Implementing requirements of Flood and Water Management legislation;

. Preparation of preliminary flood risk assessments and flood risk management
plans;

. Development and implementation of drainage and flooding management

strategies; and

. Taking responsibility for approving, adopting, managing and maintaining
Sustainable Urban Drainage System (SuDs) where they serve more than one
property.

3.8 The FWMA makes provision for a national standard to be prepared on SuDs, and

developers will be required to obtain local authority approval for SuDs in accordance
with the standards; this may be covered by appropriate conditions which would need to
be discharged. Supporting this, the Act requires local authorities to adopt and maintain
SuDs, removing any on-going responsibility for developers to maintain SuDs. West
Sussex County Council is the Lead Local Flood Authority (LLFA). We are unclear
whether WSCC have become a SAB (SuDs Approval Body) but, we are aware many
Authorities have not yet taken on the responsibility to maintain SuDs systems.

Sewers for Adoption 6" or 7" Edition (August 2012)

3.9 Detailed design of proposed adopted sewers should be in accordance with the above
documents which are the definitive guides for those planning and designing sewers
(both surface water and foul water) for subsequent adoption by the relevant water
authority. This guidance provides best practice on planning, design, construction and
operation of sewers, and their maintenance.
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4.0 THE PROPOSED DEVELOPMENT
The Lillies Caravan Site

4.1 The development proposal is to build 38 new residential properties on the site. The
materplan of the development is shown on the illustrative plan DAPA.409.200
appended. Pockets of soft landscape areas are proposed to provide open space areas.
No substantial ground remodelling works are proposed to facilitate the access or the
new dwellings and road infrastructure, although minor level changes may be required
locally within the site.

4.2 The principal vehicular access to the development would approximately follow the line of
the existing access to the main body of the site, leading directly southwards from the
access along Yapton Road. Within the site the access road would link to a cross
connection to both the western and eastern boundaries while a mews would continue
south from this junction. The cross link would approximately follow the line of the
existing rising main foul sewer that crosses the site to respect easement requirements.

4.3 In terms of the total development area (being 1.1 Ha within the red line boundary), the
existing ratios of permeable to impermeable areas are given below:

. 9,100 m? of permeable grass, gardens or unbound access road areas

. 2,090 m® of impermeable area, comprising roof areas, private driveways and
hard standing areas (caravans are considered to be part of the permeable
areas)

The development of the site would result in the following ratios:
. 5,468 m* of permeable soft landscaped areas

. 5,722 m® of impermeable area, comprising roof areas, adoptable roads, private
driveways and hard standing areas

4.4 Ground conditions are such that it not considered viable to discharge surface water run-
off from roofs and hard standing areas to soakaways as discussed in section 5 of this
assessment, although following further winter soakage tests it may be possible to
incorporate some permeable paved and high level storage/soakaway features within the
overall system.

4.5 A storm water attenuation pond is proposed to be sited within the middle part of the site,
within the proposed public open space area, to temporarily hold storm water run-off from
roof and roadway areas up to the most extreme 1 in 100 year event. Given the location
of this feature and the general site levels, the south-eastern corner of the site would not
be able to be drained into this feature and it is therefore proposed that this part of the
site would drain to a shallow underground storage area constructed from storm cells
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(modular crates) situated under the turning area and part of the parking area at the
south end of the mews. The attenuation pond would effectively be dry most of the time
but would fill to varying depths on occasions to cater for more severe storm events. This
facility would provide a pleasant open landscaped area within the site and it would be a
relatively shallow feature of no more than 1.0m in depth. Outflow from this pond would
be restricted to 4 I/s and this regulated flow would be additional to the surface water
flows generated downstream of the first control device. The underground storage area
beneath the turning head at the bottom of the site would also act as a retention feature,
but would additionally provide some soakage function as well as having a controlled
discharge overflow to the ditch of 5 I/s.

4.6 Foul drainage will be connected to the existing adopted foul system, located at the
northern end of the site, by a combination of gravity and pumped systems. A new
adopted pumping station is to be located in the south-western corner of the site. See
drawing IT1543/FRA/02 Rev B for the general principles of the system which is
discussed later in this report.

4.7 The existing driveway which serves the existing site is to be essentially retained but
widened and the drainage of this link into the site will be to the proposed attenuation
pond.
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5 FLOOD RISK & DRAINAGE STRATEGY
Flood Plain
5.1 The site is approximately 260m north of the nearest notable main watercourse (Lidsey

Rife), is outside the flood plain and thereby situated in a flood zone 1 area. The extent
of the flood contour is shown on the Environment Agency’s published web site plan.
Therefore, there is no risk to the development, or the future occupants, arising from
fluvial flooding for any storm up to and including a 1 in 1000 year event.

Surface Water Drainage

52 The NPPF emphasises that development should be located in the least vulnerable
places and that Local Plans should look to the Strategic Flood Risk Assessments
(SFRA) to inform the process and help with the sequential test. The SFRA mapping
maintained by the Environment Agency has been reviewed and the site is located within
a zone 1 area, which is not subject to fluvial or coastal flooding. Clearly, the site would
be immune from fluvial flooding even for a 1 in 1000 year event. In planning policy
terms it can be asserted that the site would be compliant with national policy and local
policies in terms of its location from a flood risk perspective.

53 As the proposed development is not at risk from fluvial or pluvial flooding, the main
purpose of this FRA is to consider the management of surface water run-off and to
ensure that the impact of the development does not affect downstream interests and/or
properties.

5.4 Given the low gradients on the site it is expected that much of the surface water soaks
to ground finding subterranean water paths to the ditch system at the southern end of
the site, or eventually by slow percolation to aquifers deep below ground level.

55 In October 2012 six trial holes were dug, ostensibly for undertaking BRE 365 soakage
tests, but the excavations were also useful in understanding the make-up of the soil sub
strata down to proving depths of 2.4m below ground level. The make-up of the ground
was: Topsoil to a depth of 200mm to 400mm being brown silty clay with occasional flint
gravel; to a depth of 1.0m to 1.6m was a soft to firm orange brown silty clay with
occasional fine flint gravel and below 1.6m depth was orange brown silty fine sand.
Groundwater was encountered as seepage within the fine sands at a depth of 1.2m to
2.0m.

5.6 A copy of the factual report undertaken by Leap Environmental Ltd and dated 5th
November 2012 is attached at Appendix A, shows the make-up of the ground for the six
trial pits and also shows that the soakage test readings which suggest that the soil was
impermeable within the upper layers but that existing groundwater is likely to prevent
reasonable soakaway rates a usual formation level depths. Clearly these results affirm
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that this site is unlikely to be suitable for conventional soakaway mechanisms for the
development and hence, the need to consider on-site storage, which is itself a
sustainable mechanism. Therefore the drainage philosophy is to adopt a combination of
open pond storage system, where feasible within the confines of the submitted planning
application masterplan, and sub-surface storage at the southern end to be located
under the vehicle turning area. Within the surface pond there would be an element of
evaporation, during warmer climatic conditions, to assist with the dispersal of stored
water - a recognised dissipation mechanism, allied to a controlled discharge from the
site. Within the sub-surface system there would opportunity for some soakage to occur
by adopting a shallow soakaway type design for the storage volume above the water
table. Controlled discharge of surface water from the system would be taken to the ditch
to the south of the site at a rate almost comparable to the 1 in 1 year greenfield runoff.

57 Correspondence from SW contained in Appendix C confirms that SW would accept the
greenfield run off (Qbar) into the existing ditch system, the Qbar figure for this
geographical location has been calculated to indicate what the discharge rate would be
for this rural location. This equates to a greenfield run off rate of 2.9 I/s which is close to
the allowable discharge rate for a 1 in 1 year return period. The design of the system
would restrict the outfall flow from the developed site to the 5 I/s volume and this would
represent a cautious approach to the water management because for a 1 in 100 year
return storm (upon which the maximum attenuation is calculated) a higher theoretical
Q100 discharge rate of circa 8 I/s could be adopted. The 5 I/s level of discharge from the
site is the minimum acceptable discharge rate that many Authorities are happy to adopt,
given that control devices tend to be more trouble free at, or above, this minimum
restricted outflow. Therefore the existing downstream system, to the south-east of the
site, would essentially perform with little detriment as a result of the flow from the site.
Although there is only limited fall between the site and the aforementioned ditch, it is
possible to provide a combination of drainage features that would allow the surface
water run-off to drain by gravity from the site. This, taken with the potential for
evaporation, a limited amount of soakage through the bottom of the unsealed pond and
also soakage from the storm cell system, provides a good default SuDs system.

5.8 A preliminary skeletal design has been worked up for the proposed development which
is shown on drawing 1543/FRA/02 appended. The drawing shows the basic spine
system and the various contributing areas to the system as it is loaded incrementally
when migrating from north to south. This design would need to ensure that for storms up
to the 1 in 100 event (including a 30% uplift in rainfall intensity) the surface water should
be managed on the site to ensure either no surface flooding occurs or, where surface
flooding is allowed that the water is managed, so as not to pose any risk of flooding to
buildings or creating safety hazards. Essentially all hard paved areas, whether adopted
or not (and including roofs) would drain to the system shown on the drawing. The
different coloured areas on the drawing indicate the sub-catchment areas that would
incrementally feed into the system for calculation purposes. The piped system then
feeds to two control manholes (M/H’s S4 and S9 identified on the drawing) which allows
controlled discharge within the site and from the site via two hydrobrake control devices

IT1543FRA08.07.15_issue
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eventually leading to the existing ditch system. For demands greater than 5 I/s the
surface water would then surcharge back into the underground crates and partially
through the piped system upstream towards the pond. The northern part of the site
would flow to the pond and water from this attenuation feature would dissipate at a
controlled rate of 4 I/s from MH S4 into the lower system.

59 Micro Drainage runs for this conceptual design have been undertaken and the results
are attached in Appendix D. The assessment indicates that the adopted system would
surcharge (but not flood within the site) for the worst case storm event including the 1 in
100 probability plus 30% climatic change rainfall intensity. The analysis of the
attenuation requirement indicates that under the worst case event that some 227 cubic
metres of water would be stored in the attenuation pond reaching a level of 8.105 m
AOD (about 0.65m deep). This would mean that there would be a freeboard of
approximately 0.3m before the pond would overtop and therefore the risk of overtopping
would be improbable.

Foul Drainage

5.10 The foul water system would be laid within the new road infrastructure serving the site.
For the southern end of the site (lower part of site} a gravity system would take
discharges to an on-site pumping station to be located in the south-western corner of
the site. The discharge would then be pumped back up the site to connect to a gravity
system that would cater for the northern part of the site which would connect by gravity
to the existing SW system which runs across the northern part of the site and parallel
with Yapton Road. This existing sewer has historically taken the previous chalets and
static caravans located on the site drained directly to this system or, from a private
pumped sump to the southern end of the site taking the demands of touring caravan
and camping pitch patrons who were provided with a toilet block incorporating showers,
a laundry and washing up facilities.

5.11 In correspondence relating to the previous planning application (heard at appeal ref
APP/C3810/A/13/2201753) Southern Water (SW) accepted that the existing site,
comprising 11 log cabins, 19 Static caravans and 15 touring pitches represented a
broadly similar foul sewage output to the proposed 38 dwellings on the basis that a log
cabin and a static caravan would generally be let to an average of 3-4 persons while 2
touring caravans would be approximately equal to one house. In connection with this
planning application SW has advised that either a system capacity check is required or
proof that the proposal does not represent an increase in foul drainage flow is required
(see scoping correspondence at Appendix C).

5.12 For the purposes of drainage calculation it is assumed that an average house has three
occupants and produces 4,000 litres of foul water per day. The foul discharge consists
of toilet flushes, bath and shower use, discharge from washing machines and
dishwashers and other household activity. The existing site contained 11 log built
chalets, 19 static caravans (mobile homes) and pitches for 15 touring caravans /
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campers. It was advised for the previous planning application that the chalets and static
caravans were occupied by 3-4 people on average and the site has planning permission
for all units (and camping pitches) to be occupied all year. A caravan or log cabin with 3
or more occupants would be expected to produce similar foul water flows to a normal
dwelling house and therefore the 30 such units would be broadly comparable to 30
houses. The touring pitches would probably be likely to be occupied by two adults and
perhaps one or two children and, given that the washing and other such facilities would
be the shared toilet block it is likely that the foul water produced by each unit would be
less than for a typical dwelling house. Each units occupied by two adults would be
roughly equivalent to 2/3 of typical house but given the use of shared toilet block
facilities this could realistically be reduced to one half. Therefore one house would be
comparable to two touring caravan pitches. On this basis the existing site would
comparable to 37.5 houses. It was also noted that two surface water gullies were
previously connected to the foul water drainage system (confirmed by SW
correspondence contained at Appendix C) and this would have contributed further flows
to the public foul sewer connection from the site. The existing drainage system consists
of the northern part of the site draining directly by gravity to the public manhole located
in the north-western corner of the site while the southern part is drained to a private on-
site pumping station which then discharges to the public sewer via the on-site gravity
sewer. This arrangement was implemented due to the lower ground levels along the
southern side and particularly at the south-eastern corner which could not be drained to
the north by gravity.

513 While ITL consider that the previous agreement with SW is reasonable it is possible that
the accommodation on the site would not be ‘let’ for at least part of the year and
therefore it would be reasonable to assume that for some proportion of time the log
cabins and static caravans would not be operating at full capacity. Conversely, there
would be periods during the middle of summer when all of the accommodation would be
in use to a higher level of occupancy that the average rate of 3-4 persons per unit noted
above because occupants would be on vacation. Taking this into consideration it would
be reasonable to assume that the average rate of occupancy would be 3 persons per
unit over 9 months of the year (24,638 person days) for the caravans and log cabins and
2 persons per unit over 6 months of the year (5,475 person days) for the touring pitches.
This would equate to the foul outflow of 27.5 permanent dwelling houses (365 days x 3
persons x 27.5 = 30,112 person days) when averaged across the year. It is therefore
concluded that the existing site should be considered to generate foul sewer flows at
least equivalent to 27.5 dwelling houses over the course of one year, plus the addition
of the surface water flow from two gullies.

514 As it is proposed to provide a new gravity sewer for the northern part of the site and a
separate system with pumping station for the southern part, due to existing ground
levels, it would be possible to arrange a system whereby the pumped drainage does not
pass into the public sewer during times of daily peak flow, i.e. the pump would not be
run during the am peak (say from 07:00 to 9:00) or the evening peak (say from 17:00 to
20:00) when flows from existing connections are at their highest. Additional storage
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would be provided at the pump station to allow for extra storage at peak times. For 11
new houses (proposed 38 minus 27.5 to the gravity system) this would require an
additional storage volume of 5.28m° (equivalent to 160 litres per hour per dwelling for 3
hours) within the wet well. For the current proposal only 16 properties can be drained
directly by gravity, due to the site ground levels and the connection manhole invert level,
and the remaining 22 would therefore drain to the pumping station. This would require a
wet well volume of at least 10.56m® to accommodate 3 hours of flow.

5.15 The connection manhole is located on the development site and hence, an adoptable
foul water sewer connection can be facilitated.

IT1543FRA08.07.15_issue
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6 RISK APPRAISAL

6.1 The following ‘flood risk’ checklist reveals:

e The development site is within a flood risk zone 1 area, above any fluvial flood
influence areas;

e The development site is not within a groundwater protection zone;

e The development site is not near any groundwater or surface level abstraction
point;

e There has been no history of flooding arising from run off from this site;

e Soakaway mechanisms have been dismissed because of poor ground porosity
and existing groundwater levels; although some underground storage within a
soakaway type retention system may allow some discharge to ground;

e An attenuation strategy has been adopted, which would restrict run off rates from
the site to essentially to mimic the greenfield 1 in 1 year rate for all events up to
the 1 in 100 year probability, which is a conservative design; and

e A detailed drainage design would be prepared following collection of winter
ground conditions and peak ground water level data, as requested by Arun
Council, although the drainage strategy contained in this report demonstrates that
the site can be satisfactorily drained, as stated by the Planning Inspector in
relation to the previous proposal.

6.2 Based upon the review and conceptual drainage strategy the risk of flooding either on
the site or downstream of the site would be negligible.
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7 CONCLUSIONS

7.1 This report considers the flood risk issues arising from the proposals for residential
development on the Lillies Caravan site located south of Yapton Road in Barnham
village, West Sussex. In this report the requirements of the guidance embodied within
the NPPF Framework have been considered. Moreover, initial discussions have been
held with Arun District Council (ADC), West Sussex County Council and Southern Water
(SW) to deliver an acceptable strategy.

7.2 The site is located within a Flood Zone 1 area, with a low probability of fluvial, pluvial or
tidal flooding, where residential development, designated as ‘More Vulnerable’, would
be considered to be appropriate.

7.3 The site is a brownfield development site and there are no historical records of any
flooding on the site or to areas immediately downstream arising from extreme rainfall
events. There are currently no off site connections to either surface water or foul
drainage systems in the area.

7.4 The soil sub strata and presence of groundwater seepage on the site would suggest
that it would not be suitable for infiltration type SuDs systems, as confirmed by the
results of three soakaway tests carried out on the site.

75 It is therefore evident that the new development would need to be drained positively into
a new separate surface water sewer system which has been designed to attenuate
flows and store surface water at two locations on the site. The northern half of the site
would direct excess demands greater than 4 I/s to a shallow pond area within the
proposed public open space area. A separate sub-surface storage facility would be
provide under the turning head and parking areas close to the southern boundary of the
site to essentially store run off from the lower part of the site before discharging at a
controlled 5 I/s to the ditch existing ditch system.

7.6 The foul water sewer system for the development site would drain under gravity to a
new pumping station located in the south-west corner of the site, from where it would be
pumped back up the site to the existing public foul sewer crossing the site. The existing
adopted foul water manhole located in the north-east of the site adjacent to Yapton
Road would be the point of connection to the public sewer system. The pumped system
can be controlled to operate outside peak waste water demand periods, which means
that the site would place much less demand on the adopted system by managing and
spreading the load from the site.

7.7 The planning application is an outline submission with all matters reserved, but a
considerable amount of drainage assessment has been carried out to demonstrate that
the site would be suitable for residential development and that based upon reasonable
assumptions and some further detailed modelling work, it can be confidently stated that
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a drainage scheme could be developed that would not create any surface flooding for
the worst case 1 in 100 year probability event and is sustainable. A detailed design will
need to be developed as part of any reserved matters application and it is
acknowledged that winter monitoring of ground water levels would need to be
undertaken to ascertain if further SuDs systems can be considered, such as permeable
paving.

7.8 It should be noted that the Inspector’s Decision notice for the 2014 planning inquiry for
a similar number of units on the site, stated at paragraph 4 that drainage schemes could
be secured by condition. Therefore, the Inspector was satisfied that there was a
technical solution to drainage, which has been proven.

7.9 Hence, it is concluded that there would be no flood risk affecting property or the welfare
of residents and the public arising from the development of the site and that surface
water discharge from the development can be adequately managed to ensure no
additional risk of flooding both on site and off site, under extreme conditions. Sufficient
details have been provided to satisfy the requirements of the policy guidance and with
the imposition of a suitable planning condition the Local Lead Flood Authority and Water
Authority’s interests can be protected pending final detailed design.

710 It is concluded that there should not be any drainage reasons why this development
proposal should not be granted planning consent.
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TOPOGRAPHICAL & MEASURED BUILDING SURVEYS
ABBREVIATIONS & SYMBOLS

=3

AH Arch Head Height FH Fire Hydrant RSJ Rolled Steel Joist
AR Assumed Route FBD Floor Board Direction Sl Sign Post
AV Air Valve FH Fire Hydrant SP Arch Spring Point Height
BB Belisha Beacon FL Floor Level sV Stop Valve
BH Bore Hole FP Flag Pole sSw Surface Water
: ;o BL Bed Level FW Foul Water SY Stay
i Cas LBaS BO  Bollad GG Gully Grate Tac  Tactile Paving
BrP Brace Post GV Gas Valve TC Telecom Cover
BS Bus Stop HH Head Height TH Trial Pit
BU Bush IC Inspection Cover THL Threshold Level
BW Barbed Wire Fence IL Invert Level TL Traffic Light
. BX Box (Utilities) IIR Iron Railings ToW  Top of Wall
; . vt L CB  Close Board Fence KO  Kerb Outlet TP Telegraph Pole
{ N CH Cill Height LP Lamp Post v Cable TV Cover
H é? CL Cover Level MH Manhole uB Universal Beam
H CL Chain Link Fence MP Marker Post uc Unknown Cover
5 C-Lev Ceiling Level NB Name Board UK Unknown Tree
7"\ + Col Column OHL Overhead Line (approx) USB Under Side Beam
CP Chestnut Paling Fence  Pan Panel Fence uTL Unable To Lift
CR Cable Riser PB Post Box VP Vent Pipe
DC Drainage Channel PM Parking Meter wB Waste Bin
DH Door Head Height PO Post WH Woeep Hole
DP Down Pipe PR Post & Rail Fence WL Water Level
DR Drain P Post & Wire Fence WM Water Meter
EL Eaves Level PMall  Partition Wall wo Wash Out
EP Electric Pole RE Rodding Eye @ Floor to Ceiling Height
P ) ER Earth Rod RL Ridge Level
. ET EP+Transformer RP Reflector Post @FIC Floor to False Ceiling Ht
%] : FB Flower Bed RS Road Sign
FBD  Floor Board Direction RSD  Roller Shutter Door A Survey Control Station
DRAWING NOTE

Topographical Surveys

Trees are drawn to scale showing the average canopy spread. Descriptions and
heights should be used as a guide only.

Prival

All building names, descriptions, number of storeys, construction type including
roof line details are indicative only and taken externally from ground level.

> Pyopesty

All below ground details including drainage, voids and services have been
identified from above ground and therefore all details relating to these features
including; sizes, depth, description etc will be approximate only. All critical
dimensions and connections should be checked and verified prior to starting
work.

amnbdes 3

Detail, services and features may not have been surveyed if obstructed or not
reasonably visible at the time of the survey.

3 Grase

Woavs

Measured Building Surveys

Measurements to internal walls are taken to the wall finishes at approx 1m
above the floor level and the wall assumed to be vertical.

Cill heights are measured as floor to the cill and head heights are measured
from cill to the top of window.

General

The contractor must check and verify all site and building dimensions, levels,
utilities and drainage details and connections prior to commencing work. Any
errors or discrepancies must be notified to Survey Solutions immediately.

& Popety

The accuracy of the digital data is the same as the plotting scale implies. All
dimensions are in metres unless otherwise stated.

Bushes 3h

LS80

The survey control listed is only to be used for topographical surveys at the
stated scale. All control must be checked and verified prior to use.

© Land Survey Solutions Limited holds the copyright to all the information
contained within this document and their written consent must be obtained
before copying or using the data other than for the purpose it was originally
supplied.

Do not scale from this drawing.

»

Srambles 2h

a0
880

+

Frivans Property

CONTROL CO-ORDINATES

STATIONS EASTINGS NORTHINGS LEVEL DESCRIPTION
8201 496359.993 103990.953 8.60 Peg
8401 496395.468 104026.281 8.87 Hilti Nail
8402 496415.549 104056.277 8.93 Hilti Nail
; N .' STO1 496365.976 103943.738 8.156 Hilti Nail
d 3 8T02 496380.152 103982.687 840 Hilti Nail
ST03 496391.501 104005.453 8.7 Hilti Nail
ST04 496405.183 104028.170 8.89 Hilti Nail
ST05 496374.764 104026.834 8.88 Hilti Nail
ST06 496389.109 104076.481 8.58 Hilti Nail
ST07 496423.140 104079.888 8.62 Hilti Nail
ST08 496443.410 104085.000 9.24 Hilti Nail
ST09 496365.952 104118.884 8.97 Hilti Nail

SURVEY GRID AND LEVEL DATUM

Ordnance Survey (OS) national grid coordinates have been established for
survey control point ST04 using GPS and related to OSTN02(GB) and
OSGMO02(GB). The survey grid is orientated to [Grid or True] North with a scale
factor of 1.000.

All levels relate to the Ordnance Survey (OS) level datum at survey control point
8T04 established by GPS using OSGM02(GB).

REV | DESCRIPTION DRAWN | APPR DATE

SURVEY

SOLUTIONS

Ipswich Coventry Yeovil Norwich Perth Nottingham Brentwood

2
A0

e S ot

Tel No: 0845 0405 969 Fax No: 0845 0405 970
www .survey-solutions.co.uk enquiries@survey-solutions.co.uk
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PROJECT TITLE
YAPTON ROAD, BARNHAM, BOGNOR REGIS, PO22 0BQ
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SITE INVESTIGATION REPORT
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Gary Biggs

Banner Homes Ltd
Tilford House,
Farnham Business Park,

Weydon Lane
Farnham,
Surrey,

GU9 8QT

Dear Gary,
Re: The Lillies, Yapton Road, Barnham

LEAE attended the above site on 31 October 2012 to undertake 3 No. BRE365 soakage tests. The
trial hole logs and location plan are attached.

The site comprises a caravan park situated on the south side of Yapton Road, near Barnham, West
Sussex. The majority of the site comprises grassed enclosures with caravans or log cabins. Overall
the site slopes very gently to the south. The British Geological Survey map indicates the site is
underlain by River Terrace Deposits (silts, sands and clays) over the London Clay.

Ground conditions encountered are detailed on the attached logs and summarised below:

- Dark brown silty clay TOPSOIL with occasional flint |

' GL -02/0.4m |
g . gravel.
”””” | 0“6SofttoﬁrmorangebrownS|ItyCLAYW|thocca5|onal
- .om : |
 fine flint gravel with depth.
U16206m T "Orange brown silty fine SAND. T

Groundwater was encountered as a seepage within the fine sands, at about 1.2-2.0m.

Due to time constraints, trial pits TP2, TP3 and TPé were tested once. The results of the soakage
tests are attached.

In summary, the tests achieved soakage rates of about 1.6 x 10 m/sec or 0.1 I/m?/min. None of the
pits emptied over the test duration, with the water levels in TP2 and TP3 falling 37cm and 44 cm
over 298mins and 270mins respectively. Soakage in TP6 was particularly poor, with the water level
falling 6cm over |54mins.




5%
we
’//
7

N

None of the test completed were compliant with the BRE365 methodology, as water levels did not
fall to 25% of the effective depth.

On the basis of the above, achievable soakage rates on the site are very poor, with a maximum
design soakage rate of 0.11/m*min recommended. In addition, a high groundwater table at about 1.2-
I.5m should be anticipated on site and this will severely restrict the storage capacity of soakaways.
Furthermore, running sands are encountered below about |.2m with excavations becoming unstable
and collapsing below this depth.

Given the above, conventional soakaways will not work well on site and will be difficult to construct
to ensure they penetrate into the more permeable fine sands at depth. Allowance should therefore
be made for surface water drainage to be piped off site.

Please contact the undersigned if you have any queries.

Georgina Donbroski
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Project :
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Banner Homes Southern Ltd

Yapton Road, Barnham

Date :

Title :

05/11/12

Trial Pit Location Plan

Project ID: LP0OO451

Fig. No. |




Leap Environmental Ltd Trialpit No
The Atrium, Curtis Road, Dorking,
Surre TP1
] Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnham LP00451 Level: - 31/10/2012
Location: The Lillies Caravan Park, Yapton Road, Barnham | Dimensions: - Scale
£ 1:15
Depth 0
. : Logged B
Client: Banner Homes Southern 2.00m = 99 y
GAD
Samples & In Situ Testing Depth | Level o
Depth (m) | Type Results (m) (m AoD) -egend Stratum Description
Dark brown silty clay TOPSOIL with occasional flint gravel.
0.10 D
0.20 - - - - -
Soft to firm orange brown silty CLAY with occasional black speckling
1.00 D 1
1.20 . - -
Orange brown silty fine SAND becoming patched grey with depth.
1.80 D
2.00 T STt -2
Trialpit Complete at 2.00 m
Remarks: Pit collapsing below 1.7m
Groundwater:  Seepage at 1.8m

ARUN DISTRICT COUNCIL BN/28/35/RES

HoleBASE 3.1 {Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03



Leap Environmental Ltd
The Atrium, Curtis Road, Dorking,

Trialpit No

Surrey TP2
Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnham LP00451 Level: - 31/10/2012
Location: The Lillies Caravan Park, Yapton Road, Barnham | Dimensions: 1.40m Scale
£ 1:15
Depth 0
. : Logged B
Client: Banner Homes Southern 1.80m = 99 y
GAD
Samples & In Situ Testing Depth | Level o
Depth (m) | Type Results (m) (m AoD) -egend Stratum Description
Dark brown silty clay TOPSOIL with occasional flint gravel.
0.20 - - - - -
Soft to firm orange brown silty CLAY with occasional black speckling
1
1.30 - - " ;
Orange brown silty CLAY with some fine flint gravel.
1.60 —
Orange brown and buff brown silty fine SAND
1.70

Trialpit Complete at 1.80 m

Remarks:

Pit collapsing at 1.7m. BRE365 soakage test.

Groundwater:

Seepage at 1.7m. Rose to 1.5m

ARUN DISTRICT COUNCIL BN/28/38/RE5

HoleBASE 3.1 {Bld 426.48) Standard Trialpit Log v2 dated 27th Nov 03



Leap Environmental Ltd Trialpit No
The Atrium, Curtis Road, Dorking,
Surrey TP3
Sheet 1 of 1
Project Name Project No. Co-ords: - Date
Barnham LP00451 Level: - 31/10/2012
Location: The Lillies Caravan Park, Yapton Road, Barnham | Dimensions: 1.35m Scale
1:15
Depth §
. : Logged B
Client: Banner Homes Southern 2.00m = 99 y
GAD
Samples & In Situ Testing Depth | Level o
Depth (m) | Type Results (m) (m AoD) -egend Stratum Description
Dark brown silty clay TOPSOIL with occasional flint gravel.
0.10 D
0.40 - - ; ;
Soft to firm buff brown mottled orange brown silty CLAY. Becoming slightly
gravelly with depth.
1.00 D 1
1.50 pr—
Orange brown patched buff silty fine SAND.
1.70 D
2.00 T STt -2
Trialpit Complete at 2.00 m
Remarks: Pit collapsing below 1.5m. BRE365 soakage test.
Groundwater:  Seepage at 2.0m. Rose to 1.7m
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Leap Environmental Ltd Trialpit No
The Atrium, Curtis Road, Dorking,
Surre TP4
I Sheet 1 01 1
Project Name Project No. Co-ords: - Date
Barnham LP00451 Level: - 31/10/2012
Location: The Lillies Caravan Park, Yapton Road, Barnham | Dimensions: - Scale
1:15
Depth §
. : Logged B
Client: Banner Homes Southern 1.20m = 99 y
GAD
Samples & In Situ Testing Depth | Level o
Depth (m) | Type Results (m) (m AoD) -egend Stratum Description
Dark brown silty clay TOPSOIL with occasional flint gravel.
0.10 D
0.30 - - : ; ;
Firm orange brown mottled buff brown silty CLAY with occasional flint
gravel.
0.50 D
1.00 D 1
1.10 P
Orange brown silty fine SAND
1.20 vl e |
Trialpit Complete at 1.20 m
2
Remarks: Pit collapsing below 0.5m. Water pipes at 0.4m IL in east end of pit.
Groundwater:  Seepage at 1.2m. Rose to 1.7m
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Leap Environmental Ltd Trialpit No
The Atrium, Curtis Road, Dorking, TP5
Sheet 1 of 1
Project Name roject No. Co-ords: - Date
Barnham LP00451 Level: - 31/10/2012
Location: The Lillies Caravan Park, Yapton Road, Barnham | Dimensions: - Scale
1:15
Depth §
. : Logged B
Client: Banner Homes Southern 1.60m = 99 y
GAD
Samples & In Situ Testing Depth | Level i
Depth (m) | Type Results (m) (m AoD) -egend Stratum Description
Dark brown silty clay TOPSOIL with occasional flint gravel.
0.20 Soft to firm buff brown silty CLAY
0.70 D
1.00 — !
Orange brown silty fine SAND
1.10 D
1.60 P
Trialpit Complete at 1.60 m
-2
Remarks: Pit collapsing below 1.0m.
Groundwater:  Seepage at 1.6m.
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Leap Environmental Ltd
The Atrium, Curtis Road, Dorking,

Trialpit No

Trialpit Complete at 1.20 m

TP6
Project Name Project No. Co-ords: - Date
Barnham LP00451 Level: - 31/10/2012
Location: The Lillies Caravan Park, Yapton Road, Barnham | Dimensions: 1.50m Scale
Depth § 1:15
. . L B
Client: Banner Homes Southern 1.20m = ogged By
GAD
Samples & In Situ Testing Depth | Level .
Depth (m) | Type Results (e”?) (m i\gD) Legend Stratum Description
Dark brown silty clay TOPSOIL with occasional flint gravel.
0.30 , - , -
Firm buff brown silty CLAY becoming sandy clay with depth.
100 Orange brown silty fine SAND !
1.60 e ittt e

Remarks:

Pit collapsing below 1.0m. BRE365 soakage test.

Groundwater:

Seepage at 1.2m.
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Results of BRE Digest 365 Soakage Tests
Site : Barnham Tested By :  Oakland SI
Client : Banner Homes Southern Test Date : 31/10/2012
O S Reference :
Hole Number |Test Number Hole Depth Test Soakage Rate |Design Soakage Rate End Water Level |Remarks
m litre/m2/min litre/m2/min m/sec
TP2 No | 1.65 0.08 0.08 | .39588E-06|Pit was not emptie
TP3 No | 1.65 0.12 0.12 2.0464E-06|Pit was not emptie
TP6 No | 1.2 0.10 0.10 |.60128E-06|Pit was not emptie
Mean Value of All Calculated 0.10 litre/m2/min
Soakage Rates : 1.6812E-06 m/sec

ARUN DISTRICT COUNCIL BN/28/38/RE5



Appendix B

SOUTHERN WATER SW AND FW ASSET INFORMATION

IT1543FRA08.07.15_issue

ARUN DISTRICT COUNCIL BN/28/13/RE5



-—- Southern : /\TKl NS

—~ Water

Atkins Limited
Angle St James House
39A Southgate Street
Winchester

Hampshire 5023 9EH

Planning and Development Services
Arun Civic Centre

Maltravers Road

Littliehampton

West Sussex

BN17 5LF
Your Ref: BN/3/13 "

" Our Ref: PLAN-003263
05/06/2013

Proposal: Demolition of 6 no holiday lodges, toilet block.Removal of circa 30
touring caravans/motorhomes/camping pitches & replace with erection of
38no.residential dwellings, associated garages/car parking..

Site: The Lillies Caravan Park, Yapton Road, Barnham P0O22 QAY.

BN/3/13

R . ) B -

Dear Sir,
Thank you for your letter of 23/05/2013.

Please find attached a plan of the sewer records showing the approximate position of a foul
rising main sewer and foul sewer crossing the site. The exact position of the public sewers
must be determined on site by the applicant before the layout of the proposed development
‘is finalised.

It might be possible to divert the foul rising main sewer and foul sewer, so long as this-would
result in no unacceptable loss of hydraulic capacity, and the work was carried out at the
developer’s expense to the satisfaction of Southern Water under the relevant statutory
provisions.

Should the applicant wish to divert apparatus:

1.The 300 mm diameter foul rising main sewer requires a clearance of 3 metres either side
of the sewer <

2.The 225 mm diameter foul sewer requires a clearance of 3 metres either side of the sewer
to protect it from construction works and allow for future access for maintenance.

Atkins Limited is a WS Atkins plc company
Registered office: Woodcote Grove Ashley Road Epsom Surrey KT18 5BW England Registered in England Number 688424
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3.No development or new tree planting should be located within 3 metres either side of the
centreline of the public sewer

4.No.new soakaways should be located within 5 metres of a public sewer.

5.All other existing mfrastructure should be protected durlng the course of constructron
works. .0 uiole o ‘ P T S et

Alternatively, the applicant may wish to amend the site layout, or combine a diversion with
“-amendment of the site layout. If the applicant would prefer to advance these optlons items
(1) — (4) above also apply

In ordér to protect/divert drainage apparatus, Southern Water requests that if consent is
:granted, a condition is.attached to the planning permission. For example "The developer
- must advise the local authority (in consultation with Southern Water) of the measures.which
will be undertaken to protect/divert the public sewers, prior to the commencement of the
development "

Followmg mrtlal mvestlgatlons there is currently madequate capaaty in the local network to
provide foul sewage disposal to service the proposed development. The proposed
development would increase flows to the public sewerage system, and existing properties
and land may be subject to a greater risk of flooding as a result. Additional off-site sewers,
or improvements to existing sewers, will be required to provide sufficient capacity to service
the development. Section 98 of the Water Industry Act 1991 provides a legal mechanism
through which the appropriate infrastructure can be requested (by the developer) and
provided to drain to a specific location.

Shouid this application receive planning approval piease include, as an informative to the
perm|55|on, the following requirement:

“The applicant/developer should enter into a formal agreement with Southern Water to
provide the necessary sewerage infrastructure required to service this development. Please
contact Atkins Ltd, Anglo St James House, 39A Southgate Street, Winchester, S023 9EH (Tel
01962 858688), or www.southernwater.co.uk”

Our initial investigations indicate that there are no public surface water sewers in the area to
serve this development. Alternative means of draining surface water from this development
are required. This should not involve disposal to a public foul sewer.

The planning application form makes reference to draihage using Sustainable Urban
Drainage Systems (SUDS).

Under current legislation and guidance SUDS rely upon facilities which are not adoptable by
sewerage undertakers, Therefore, the applicant will need to ensure that arrangements exist
for the long term maintenance of the SUDS facilities. It is critical that the effectiveness of
these systems is maintained in perpetuity. Good management will avoid flooding from the
proposed surface water system, which may result in the inundation of the foul sewerage
system.
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Thus, where a SUDS scheme is to be implemented, the drainage details submitted to the
Local Planning Authority should:

-Specify the responsibilities of each party for the implementation of the SUDS scheme
-Specify a timetable for implementation

-Provide a management and maintenance plan for the lifetime of the development

This should include the arrangements for adoption by any public authority or statutory
undertaker and any other arrangements to secure the operation of the scheme throughout
its lifetime,

- The application details for this development indicate that the proposed means of surface
water drainage for the site is via a watercourse. The Council’s technical staff and the relevant
authority for land drainage consent should comment on the adequacy of the proposals to
discharge surface water to the local watercourse.

If it is proposed to discharge surface water to a highway drain, this would not be adoptable
by Southern Water and the planning authority would need to be satisfied that the highway
authority are content with the proposal.

We request that should this application receive planning approval, the following condition is
attached to the consent: “Construction of the development shall not commence until details
of the proposed means of foul and surface water sewerage disposal have been submitted to,
and approved in writing by, the Local Planning Authority in consultation with Southern
Water.”

Yo

De
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The positions of pipes shown on 1his plen ure believed ta be carrect, but
Southern Water Services Lid accept no responsibility in the event of
inaccuracy. The actual positions should be detenmined on site.

Based upon Ordnance Survey Digital Data with the permission of the controller of
HM £.0. Crown Copyright Reserved Licence No. WU 298530

= Southern
—~— Water

0.8. REF: SU96045W Scale: 1:2500

Screen Print

Printed By: Ponnanv Date: 4-3-2013

WARNING: BAC pipes are constructed of Bonded Asbestos Cement

Southern Water MapGuide Browser

WARNING: Unknown (UNK) materials may include Bonded Asbestos Cement

P
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CORRESPONDENCE WITH SOUTHERN WATER
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Steve Williamson

From:

Sent: 01 July 2015 06:49

To: 'Chris Glegg'

Cc: ‘Steve Williamson'

Subject: RE: Lillies Caravan Park, Yapton Road, Barnham
Chis

Pwould suggest that a capacity assessment is underiaken to confirm that there is sufficient capacity 1o service the
proposad 38 unils or vou provide evidence of the existing discharge to the public sewerage nstwork and provids
calcuiations confirming that there will be no increase in net flows discharging 1o the puldic sewerags system. The
capacity application forms can be downloadad from the following link bilos Meeww southernwater co uk/canacity-
check-spwear alse you must state if the flow i 1o be pumpsd or gravity connection. If you require any addilional
information please do not hesilale 10 contact this offics on the numbers balow.

Ragards

Southern Waler, Southern House, Sparrowgrove, Olterbourne, 8021 28W

From: Ciris oo [
Sent: 22 June 201 :
To: Ward, Stuart

Cc: 'Steve Williamson'
Subject: FW: Lillies Caravan Park, Yapton Road, Barnham

Stuart,

On the back of the e-mall below, we mat with the owner of the Uille’s Caravan site on Friday and he thought that
the adjacent site which has besn approved for circa 80 house {application BN/28/13) is draining directly to your FW
sewer and that a pumping station was not required. As the e of the land is very simifar on our Clients site and we
have access to the same foul sewer (assuming invert levels are very similar} then we would be very interssted 1o
understand the basic philosaphy of their design and what agreement was reached with the adjacent promoter of
the site to dispose of foul waler sewerags,

We look forward to hearing from you in relation 1o these matters.

From: Chris Glegol

Sent: 18 June 2015 07:35
To: 'Ward, Stuart'
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Cc: 'Steve Williamson'
Subject: RE: Lillies Caravan Park, Yapton Road, Barnham

Dear Stuart,
Thank vou for sending over your contact details, following our telcon on Monday.,

You should find an e-maif chain between David and Alastalr Altken of Fortridge which, culminated in David saying
that in princinle he accepnts the proposed redevelopment that the Lillles Caravan Park Site, off Yapton Road in
Barnham, would not likely increase flows to the foul system. This was hased on the preceding information that
Fartridge had given David in that e-maif chain, f vou can’t find it | can scan over a copy.

Would you nead any further information than that given in 2012 to be able to condition a naw planning application?
it is certain that foul drainage can be delivered, even if the Developer had to resort 1o using requisition powers, and
so we consider that a suitably worded condition could be applisd to require the subrmission of an acceptable
detailed design to secure the necessary discharge of the condition, of which one pption {most likely) is to adopt a
sirnifar systerm to what exists on site at present {io adoptable standards) but which would be capable of taking out
some surface water that currently drains into your foul systern, as David dearly acknowledged is currently the case,

Your early thoughts on this would be appreciated to enable us to progress the foul drain consideration and drainage
strategy aspects of serving the site for & resubmitted scheme for a similar number of housing units {38} on the site.

ook forward o hearing from you.

Regards

Chris Glegg
Director

me ters &
Diebien R{:«ar‘ \

Saffron Walden \\\\®
Essex CBI1 4% \\

The information in this e-mail and any files transmitted with it are confidential and intended to be solely for the use
of the addressee{s). The contents of the e-mail may contain copyright and or legally privileged information,

if vou should receive this e-mail in error or are not the addressee please e-mail us at enguines@inter-modal.co.uk
and delete the message and its content from vour computer. Copying, distribution, use or disclosure of its contents
is strictly prohibited without the express permission of Intermodal Transportation Ltd,

Data is susceptible to corruption through Internet communications, as such no responsibility is accepted for changes
made to this meassage after it was sent. No liability or responsibility is accepted for viruses and it is the reciplents
responstbility to scan attachments {if anyl.
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From: Ward, Stuart
15 June 2015
southern

Sent

"
"
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This e-mail is intended solely for the person or organisation to which it is addressed. It may contain
privileged and confidential information. If you are not the intended recipient, you are prohibited from
copying, disclosing or distributing this e-mail or its contents (as it may be unlawful for you to do so) or
taking any action in reliance on it.

If you receive this e-mail by mistake, please delete it then advise the sender immediately by reply e-mail to
"Ward, Stuart”

Without prejudice to the above prohibition on unauthorised copying and disclosure of this e-mail or its
contents, it is your responsibility to ensure that any onward transmission, opening or use of this message and
any attachments will not adversely affect your or the onward recipients' systems or data. Please carry out
such virus and other such checks as you consider appropriate.

An e-mail reply to this address may be subject to monitoring for operational reasons or lawful business
practices.

This e-mail is issued by Southern Water Services Limited, company number 2366670, registered in England
and having its registered office at Southern House, Yeoman Road, Worthing, BN13 3NX, England.

In sending this e-mail the sender cannot be deemed to have specified authority and the contents of the e-
mail will have no contractual effect unless (in either case) it is otherwise agreed between Southern Water
Services Limited and the recipient.

This e-mail is intended solely for the person or organisation to which it is addressed. It may contain
privileged and confidential information. If you are not the intended recipient, you are prohibited from
copying, disclosing or distributing this e-mail or its contents (as it may be unlawful for you to do so) or
taking any action in reliance on it.

If you receive this e-mail by mistake, please delete it then advise the sender immediately by reply e-mail to

.S |

Without prejudice to the above prohibition on unauthorised copying and disclosure of this e-mail or its
contents, it is your responsibility to ensure that any onward transmission, opening or use of this message and
any attachments will not adversely affect your or the onward recipients' systems or data. Please carry out
such virus and other such checks as you consider appropriate.

An e-mail reply to this address may be subject to monitoring for operational reasons or lawful business
practices
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WEST SUSSEX COUNTY COUNCIL DATE: 29 June 2015
FLOOD RISK MANAGEMENT CONSULTATION

FROM: Kevin Macknay TO: Intermodal Transportation
FAO: Chris Glegg

SUBJECT: Lillies Caravan Park, Yapton Road, Barnham.

West Sussex County Council (WSCC), in its capacity as the Lead Local Flood Authority (LLFA),
has been consulted on the above proposed development in respect of surface water drainage.

The following is the detailed comments of the LLFA relating to surface water drainage and flood
risk for the proposed development and any associated observations, advice and conditions.

Note: Unfortunately, we do not hold any modelled or historic river or associated watercourse level
data relevant to the study area.

Current surface water flood risk based on Low risk.
uFMfSW for for 30year and 100year events:

Comments:
Current uFMfSW mapping shows the proposed site to be at ‘Low’ risk from surface water flooding,
for both a 1in 30 and 1 in 100 storm events.

It should be noted that the current uFMfSW mapping does show the road adjacent to the site,
Guildford Road, and both the southern and western boundaries to be moderate risk from surface
water flooding.

Any existing surface water flow paths across the site must be maintained.

Reason: NPPF paragraph 103 states — ‘When determining planning applications, local
planning authorities should ensure flood risk is not increased elsewhere..’

Therefore, a wholesale site level rise via the spreading of excavated material should be avoided.
Any excavated material kept on site should be located in areas designed and designated for that
purpose.

Current ground water flood risk based on ESI Moderate to Low risk / High susceptibility.
Ground Water mapping:

Comments:

The southern end of the proposed development site is shown to be at ‘Moderate to Low risk’ from
ground water flooding on the current ESI maps.

Based on the same mapping the current geology is shown as ‘High susceptibility’ to ground water
flooding. This means the general geology in the area may be suitable for infiltration / soakaways.
Where the intention is to dispose of surface water via infiltration / soakaway, these should be
shown to work through an appropriate assessment carried out under BRE Digest 365.

Ground water contamination and Source Protection Zones.
The potential for ground water contamination within a source protection zone has not been
considered by the LLFA. The LPA should consult with the EA if this is considered as risk.
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Is the proposed development within or close to | No
(within 150m) an existing Flood Zone, as
defined by the National Planning Policy
Framework (NPPF):

Comments:
None.

Records of any ordinary watercourses or Yes.
culverted watercourses within or in close vicinity
to the site:

Comments:
Current Ordnance Survey mapping does show an ordinary watercourse running along the western
side of Hill lane.

Other local or field boundary ditches, not shown on Ordnance Survey mapping, may exists around
the site. If present these should be maintained and highlighted on future development plans.

No development should take place within 5m of any watercourse or culvert.

Records of any historic ordinary watercourses None.
shown to have once crossed or been in close
vicinity to the site:

Comments:
See comments above.

Records of any historic flooding within the None.
confines of the proposed site:

Comments:

We do not have any records of historic flooding within the confines of the proposed site. This
should not be taken that this site has never suffered from flooding, only that it has never been
reported to the LLFA.

Existing highway drainage in the vicinity to the Yes.
site:

Comments:
The adjacent road, Yapton Road, has a positive highway drainage system. This is likely to
discharge into the local watercourse on the western side of Hill Lane.
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Records of any historic flooding in close vicinity | None.
to the site and/or on the adjacent public
highway:

Comments:

We do not have any records of historic flooding within the confines of the proposed site. This
should not be taken that this site has never suffered from flooding, only that it has never been
reported to the LLFA.

Future development - Sustainable Drainage Systems (SuDs)

SuDs seek to mimic natural drainage systems and retain water on or near to the site, when rain
falls, in contrast to traditional drainage approaches, which tend to pipe water off site as quickly as
possible.

SuDs offer significant advantages over conventional piped drainage systems in reducing flood risk
by reducing the quantity of surface water run-off from a site and the speed at which it reaches
water courses, promoting groundwater recharge, and improving water quality and amenity. The
range of SuDs techniques available means that a SuDs approach in some form will be applicable
to almost any development.

Government policy set out in paragraph 103 of the NPPF expects LPAs to give priority to the use
of SuDs in determining planning applications. Further support for SuDs is set out in chapter 5 of
the flood risk Practice Guide.

Approved Document Part H of the Building Regulations 2000 establishes a hierarchy for surface
water disposal, which encourages a SuDs approach beginning with infiltration where possible e.g.
soakaways or infiltration trenches.

Where SuDs are used, it must be established that these options are feasible, can be adopted and
properly maintained and would not lead to any other environmental problems. For example, using
soakaways or other infiltration methods on contaminated land carries groundwater pollution risks
and may not work in areas with a high water table. Where the intention is to dispose to soakaway,
these should be shown to work through an appropriate assessment carried out under BRE Digest
365.

Provision for long-term maintenance should be provided as part of any SuDs scheme submitted to
the LPA.

Kevin Macknay
Flood Risk Management Team
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Donald Hall Associlates

44 Vicarage Lane
Acton
Sudbury CO10 0UQ

The Lillies,
w.

Yapton Rd,

Sussex.

Barnham,

Date 08/07/2015
File

Designed by DMAH
Checked by

Micro Drainage

Source Control 2013.1.1

Return Period
Area

(years)

ICP SUDS Mean Annual Flood

Input

100 SAAR
1.118

(mm) 700 0.187
Soil 0.300 Region Number Region 7

Urban
(ha)
Results 1/s

QBAR Rural
QBAR Urban

Q100 years
Ql year

Q30 years
Q100 years

1

©1982-2013 Micro Drainage Ltd
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Donald Hall Associlates

44 Vicarage Lane
Acton
Sudbury CO10 0UQ

The Lillies, Yapton Road,

Barnham, West Sussex.

Date 08/07/2015
File 1239MD.mdx

Designed by DMAH
Checked by

Micro Drainage

Network 2013.1.1

Existing Network Details for 1239WD.SWS

PN Length Fall Slope I.Area T.E. k HYD DIA

{m) {m) {(1:X) (ha) {mins) {mm) SECT (mm)

1.000 77.957 0.195 399.8 0.185 4.00 0.600 o 450

1.001 18.498 0.046 402.1 0.088 0.00 0.600 o 450

2.000 19.871 0.050 397.4 0.097 4.00 0.600 o 450

2.001 15.644 0.039 401.1 0.000 0.00 0.600 o 450

2.002 23.209 0.058 400.2 0.025 0.00 0.600 o 450

3.000 21.131 0.053 398.7 0.066 4.00 0.600 o 450

1.002 41.429 0.104 398.4 0.000 4.00 0.600 o 450

1.003 17.832 0.045 396.3 0.113 0.00 0.600 o 450

1.004 6.130 0.026 235.8 0.000 4.00 0.600 o 300

PN US/MH US/CL US/IL us DS/CL DS/IL DS Ctrl Us/MH
Name {m) {m) C.Depth {m) {m) C.Depth {mm)
{m) {m)
1.000 57 8.700 7.416 0.834 8.530 7.221 0.859 900 x 900
1.001 56 8.530 7.221 0.859 8.230 7.175 0.605 900 x 900
2.000 s1 8.490 7.322 0.718 8.520 7.272 0.798 900 x 900
2.001 52 8.520 7.272 0.798 8.500 7.233 0.817 900 x 900
2.002 53 8.500 7.233 0.817 8.230 7.175 0.605 900 x 900
3.000 S5 8.410 7.228 0.732 8.230 7.175 0.605 900 x 900
1.002 sS4 8.230 7.175 0.605 7.880 7.071 0.359 Hydro-Brake® 900 x 900
1.003 S8 7.880 7.071 0.359 7.780 7.026 0.304 900 x 900
1.004 59 7.780 7.026 0.454 7.780 7.000 0.480 Hydro-Brake® 900 x 900
Free Flowing Outfall Details for 1239WD.SWS
Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name {m) {m) I. Level (mm) {(mm)
(m)
1.004 O/F 7.780 7.000 0.000 1 0

Manhole Headloss Coeff

Simulation Criteria for 1239WD.SWS

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow
Areal Reduction Factor 1.000 MADD Factor * 10m?®/ha Storage

Hot Start {(mins) 0 Inlet Coeffiecient

Hot Start Level (mm) 0 Flow per Person per Day (1/per/day)

(Global) 0.500 Run Time {(mins)

Foul Sewage per hectare (1/s) 0.000 Output Interval (mins)

Number of Input Hydrographs 0
Number of Online Controls

Return Period

Number of Offline Controls
2 Number of Storage Structures

Synthetic Rainfall Details

Rainfall Model FSR Profile Type

(years) 1 Cv (Summer)

Region England and Wales Cv (Winter)

M5-60 {(mm) 19.300 Storm Duration {(mins)
Ratio R 0.350

Summ
0.7
0.8

er
50
40
30

oo N o

.000
.000
.800
.000

60

0 Number of Time/Area Diagrams
2 Number of Real Time Controls

0
0

©1982-2013 Micro Drainage Ltd
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Donald Hall Associlates

44 Vicarage Lane
Acton
Sudbury CO10 0UQ

The Lillies, Yapton Road,

Barnham, West Sussex.

Date 08/07/2015
File 1239MD.mdx

Designed by DMAH
Checked by

Micro Drainage

Network 2013.1.1

Depth (m) Flow (1l/s)

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

oo ocoocoo
WD N NN
N W U U

Depth (m) Flow (1l/s)

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

oo o ooo
O~y N

GO s W

Online Controls for 1239WD.SWS

Hydro-Brake® Manhole: S4, DS/PN: 1.002, Volume (m3®): 10.4

Design Head
Design Flow

(m) 0.900 Hydro-Brake® Type Md5 SW Only Invert Level (m) 7.175
(1/s) 4.0 Diameter (mm) 83

Depth (m) Flow (l1/s) |Depth (m) Flow (l/s) |Depth (m) Flow (1/s) | Depth
0.800 3.7 2.000 5.9 4.000 8.3 7
1.000 4.1 2.200 6.1 4.500 8.8 7
1.200 4.5 2.400 6.4 5.000 9.3 8
1.400 4.9 2.600 6.7 5.500 9.7 8
1.600 5.2 3.000 7.2 6.000 10.2 9
1.800 5.6 3.500 7.8 6.500 10.6 9

Hydro-Brake® Manhole: S9, DS/PN: 1.004, Volume (m®*): 3.3

Design Head
Design Flow

Depth

=)

(m)

.800
.000
.200
. 400
. 600
.800

(m)

(1/s)

0.475 Hydro-Brake® Type Md5 SW Only Invert Level (m) 7.026

5.0 Diameter ({(mm) 107

Flow {(l1/s) |Depth (m) Flow (l1/s) |Depth

6.2 2.000 9.7 4
6.9 2.200 10.2 4
7.5 2.400 10.7 5
8.2 2.600 11.1 5
8.7 3.000 11.9 6
9.2 3.500 12.9 6

.000 13.8 7
.500 14.6 7
.000 15.4 8
.500 16.2 8
.000 16.9 9
.500 17.6 9
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Donald Hall Associlates

44 Vicarage Lane
Acton
Sudbury CO10 0UQ

The Lillies,

West Sussex.

Yapton Road,

Barnham,

Date 08/07/2015
File 1239MD.mdx

Designed by DMAH
Checked by

Micro Drainage

Network 2013.1.1

Storage Structures for 1239WD.SWS

Tank or Pond Manhole: S4, DS/PN: 1.002

Invert Level (m) 7.475

Depth {(m) Area (m?) |Depth (m) Area (m?) |Depth (m) Area (m?) |Depth {(m) Area {(m?) |Depth (m) Area {(m?)
0.000 300.0 0.600 420.7 1.200 561.8 1.800 723.2 2.400 904.9
0.100 318.7 0.700 442.8 1.300 587.2 1.900 752.0 2.500 937.2
0.200 338.0 0.800 465.5 1.400 613.3 2.000 781.5
0.300 357.8 0.5900 488.7 1.500 639.9 2.100 811.5
0.400 378.2 1.000 512.5 1.600 667.1 2.200 842.1
0.500 399.2 1.100 536.8 1.700 694.9 2.300 873.2

Cellular Storage Manhole: S9, DS/PN: 1.004
Invert Level {(m) 7.026 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000
Depth {(m) Area (m?) Inf. Area {(m?) |Depth (m) Area (m?) Inf. Area (m?) |Depth (m) Area {(m?) Inf. Area (m?)
0.000 96.0 96.0 0.500 96.0 116.0 0.600 0.0 116.0

©1982-2013 Micro Drainage Ltd
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Deonald Hall Assoclates
44 Vicarage Lane The Lillies, Yapton Road,
Acton Barnham, West Sussex.
Sudbury CO10 0UQ
Date 08/07/2015 Designed by DMAH
File 1239MD.mdx Checked by
Micro Drainage Network 2013.1.1
1 vear Return Period Summary of Critical Results by Maximum Level (Rank 1) for 1238WD.SWS
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start {(mins) 0 MADD Factor * 10m?*/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Offline Controls O Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR M5-60 {(mm) 19.300 Cv (Summer) 0.750
Region England and Wales Ratio R 0.350 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 450.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF
Profile(s) Summer and Winter
Duration(s) {(mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30
Return Climate First X First ¥ First 2 O/F Lvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 240 Winter 1 0% 100/60 Winter
1.001 240 Winter 1 0% 30/60 Summer
2.000 240 Winter 1 0% 30/240 Winter
2.001 240 Winter 1 0% 30/120 Winter
2.002 240 Winter 1 0% 30/60 Winter
3.000 240 Winter 1 0% 30/60 Winter
1.002 240 Winter 1 0% 30/30 Summer
1.003 240 Winter 1 0% 100/240 Winter
1.004 240 Winter 1 0% 100/30 Winter
Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?) Cap. (1/s) (1/s) Status
1.000 37 7.555 -0.311 0.000 0.04 0.0 5.3 OK
1.001 56 7.555 -0.116 0.000 0.06 0.0 6.9 OK
2.000 s1 7.554 -0.218 0.000 0.02 0.0 2.7 OK
2.001 52 7.555 -0.167 0.000 0.02 0.0 2.5 OK
2.002 33 7.555 -0.128 0.000 0.02 0.0 3.0 OK
3.000 55 7.555 -0.123 0.000 0.01 0.0 1.9 OK
1.002 54 7.555 -0.070 0.000 0.02 0.0 2.6 OK
1.003 58 7.190 -0.331 0.000 0.05 0.0 5.7 OK
1.004 59 7.188 -0.138 0.000 0.08 0.0 3.9 OK
©1982-2013 Micro Drainage Ltd
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Donald Hall Associlates

44 Vicarage Lane
Acton
Sudbury CO10 0UQ

The Lillies, Yapton Road,

Barnham, West Sussex.

Date 08/07/2015
File 1239MD.mdx

Designed by DMAH
Checked by

Micro Drainage

Network 2013.1.1

30 vear Return Period Summary of Critical Results by Maximum Level (Rank 1) for 1239WD.SWS

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start {(mins) 0 MADD Factor * 10m?*/ha Storage 2.000
Hot Start Level (mm)

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s)

Number of Input Hydrographs 0 Number of Offline Controls O Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Rainfall Model

Region England and Wales Ratio R 0.350 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 450.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) {(mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30
Return Climate First X First ¥ First 2 O/F Lvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 360 Winter 30 0% 100/60 Winter
1.001 360 Winter 30 0% 30/60 Summer
2.000 360 Winter 30 0% 30/240 Winter
2.001 360 Winter 30 0% 30/120 Winter
2.002 360 Winter 30 0% 30/60 Winter
3.000 360 Winter 30 0% 30/60 Winter
1.002 360 Winter 30 0% 30/30 Summer
1.003 240 Winter 30 0% 100/240 Winter
1.004 240 Winter 30 0% 100/30 Winter
Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?) Cap. (1/s) (1/s) Status
1.000 57 7.788 -0.078 0.000 0.06 0.0 8.8 OK
1.001 56 7.788 0.117 0.000 0.09 0.0 11.6 SURCHARGED
2.000 s1 7.787 0.015 0.000 0.04 0.0 4.6 SURCHARGED
2.001 52 7.787 0.065 0.000 0.04 0.0 4.1 SURCHARGED
2.002 53 7.787 0.104 0.000 0.04 0.0 5.0 SURCHARGED
3.000 S5 7.787 0.109 0.000 0.02 0.0 3.1 SURCHARGED
1.002 s4 7.787 0.162 0.000 0.02 0.0 3.1 FLOOD RISK
1.003 58 7.317 -0.204 0.000 0.08 0.0 9.2 OK
1.004 59 7.315 -0.011 0.000 0.09 0.0 4.7 OK

Simulation Criteria

0 Inlet Coeffiecient 0.800

0.000

Synthetic Rainfall Details
FSR M5-60 {(mm) 19.300 Cv (Summer) 0.750

©1982-2013 Micro Drainage Ltd
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Donald Hall Associlates

44 Vicarage Lane
Acton
Sudbury CO10 0UQ

The Lillies, Yapton Road,

Barnham, West Sussex.

Date 08/07/2015
File 1239MD.mdx

Designed by DMAH
Checked by

Micro Drainage

Network 2013.1.1

100 vear Return Period Summary of Critical Results by Maximum Level (Rank 1) for 1239WD.SWS

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start {(mins) 0 MADD Factor * 10m?*/ha Storage 2.000
Hot Start Level (mm)
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s)

Number of Input Hydrographs 0 Number of Offline Controls O Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

Rainfall Model

Region England and Wales Ratio R 0.350 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 450.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status OFF
Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) {(mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 30
Return Climate First X First ¥ First 2 O/F Lvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.
1.000 480 Winter 100 +30% 100/60 Winter
1.001 480 Winter 100 +30% 30/60 Summer
2.000 480 Winter 100 +30% 30/240 Winter
2.001 480 Winter 100 +30% 30/120 Winter
2.002 480 Winter 100 +30% 30/60 Winter
3.000 480 Winter 100 +30% 30/60 Winter
1.002 480 Winter 100 +30% 30/30 Summer
1.003 240 Winter 100 +30% 100/240 Winter
1.004 240 Winter 100 +30% 100/30 Winter
Water Flooded Pipe
US/MH Level Surch'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m?) Cap. (1/s) (1/s) Status
1.000 57 8.106 0.240 0.000 0.08 0.0 11.8 BSURCHARGED
1.001 56 8.106 0.435 0.000 0.14 0.0 17.0 FLOOD RISK
2.000 51 8.105 0.333 0.000 0.05 0.0 6.2 FLOOD RISK
2.001 52 8.105 0.383 0.000 0.06 0.0 .1 FLOOD RISK
2.002 53 8.105 0.422 0.000 0.06 0.0 7.6 FLOOD RISK
3.000 55 8.105 0.427 0.000 0.03 0.0 4.2 FLOOD RISK
1.002 54 8.105 0.480 0.000 0.02 0.0 3.4 FLOOD RISK
1.003 58 7.526 0.005 0.000 0.11 0.0 13.3 FLOOD RISK
1.004 59 7.524 0.198 0.000 0.10 0.0 5.0 FLOOD RISK

Simulation Criteria

0 Inlet Coeffiecient 0.800

0.000

Synthetic Rainfall Details
FSR M5-60 {(mm) 19.300 Cv (Summer) 0.750

©1982-2013 Micro Drainage Ltd
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Woods Hardwick Page 1
15-17 Goldington Road 1
Bedford §
MK40 3NH \ S
NUREES =
: Ngw\:\\\\\
Date 25/04/2017 17:36 Designed by a.tew §\§\\\\\\\‘:\Q\\\\\\\\\\\\\\
. NN
File SW 25.04.17.mdx Checked by D RITTTIRIR
Micro Drainage Network 2014.1.1
STORM SEWER DESIGN by the Modified Rational Method
Design Criteria for Storm
Pipe Sizes NETWORK Manhole Sizes STANDARD
FEH Rainfall Model
Return Period (years) 2
Site Location GB 495800 104050 SU 25800 04050
C (1lkm) -0.025
D1 (1lkm) 0.403
D2 (1lkm) 0.246
D3 (1lkm) 0.396
E (1km) 0.308
F (1km) 2.327
Maximum Rainfall (mm/hr) 0
Maximum Time of Concentration (mins) 30
Foul Sewage (1/s/ha) 0.000
Volumetric Runoff Coeff. 0.750
2Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.000
Maximum Backdrop Height (m) 0.000
Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
1.000 45.575 0.300 151.9 0.050 5.00 0.0 0.600 ] 5]
1.001 38.255 0.130 294.3 0.080 0.00 0.0 0.600 ]
1.002 27.887 0.100 278.9 0.080 0.00 0.0 0.600 ] L_"f"
1.003 7.221 0.020 361.1 0.100 0.00 0.0 0.600 ]
1.004 15.777 0.160 98.6 0.100 0.00 0.0 0.600 ]
1.005 18.175 0.060 302.9 0.100 0.00 0.0 0.600 ]
Network Results Table
PN Rain T.C. US/IL Z I.Area Y Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha)  Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
1.000 0.00 5.60 7.8&40 0.050 0.0 0.0 0.0 . 90.0 0.0
1.001 0.00 6.30 7.660 0.130 0.0 0.0 0.0 ©0.21 64.4 0.0
1.002 0.00 6.73 7.455 0.210 0.0 0.0 0.0 1.08 119.3 0.0
1.003 0.00 6.84 7.280 0.310 0.0 0.0 0.0 1.06 169.2 0.0
1.004 0.00 6.97 7.260 0.410 0.0 0.0 0.0 2.05 325.6 0.0
1.005 0.00 7.23 7.100 0.510 0.0 0.0 0.0 1.16 184.9 0.0
©1982-2014 XP Solutions
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Woods Hardwick Page 2

15-17 Goldington Road
Bedford
MK40 3NH

s el

Date 25/04/2017 17:36
File SW 25.04.17.mdx
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Designed by a.tew
Checked by
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Micro Drainage Network 2014.1.1

Network Design Table for Storm

O —

%

%
A

ren

Y

Y

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
2.000 23.485 0.160 146.8 0.000 5.00 0.0 0.600 o 4hd &
1.006 9.530 0.040 238.3 0.062 0.00 0.0 0.600 o)
Network Results Table
PN Rain T.C. US/IL Z I.Area Y Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
2.000 0.00 5.23 7200 0.000 0.0 0.0 0.0 1.68 266.5 0.0
1.006 0.00 7.39 7.040 0.572 0.0 0.0 0.0 1.01 71.7 0.0
Free Flowing Outfall Details for Storm
Outfall Outfall C. Level I. Level Min D, L w
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
1.006 Outfall 7.800 7.000 0.000 0 0

Simulation Criteria for Storm

Number of Input Hydrographs 0 Number
Number of Online Controls 1 Number
Number of Offline Controls 0 Number

Synthetic Rainfall

Volumetric Runoff Coeff 0.840 Additional Flow — % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?®/ha Storage 1.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

of Storage Structures 1
of Time/Area Diagrams 0
of Real Time Controls 0

Details

Rainfall Model
Return Period (years)
Site Location

C (1lkm)
D1 (1km)
D2 (1lkm)
D3 (1lkm)

E (1km)

F (1km)

Summer Storms
Winter Storms
Cv (Summer)

FEH
100

GB 495800 104050 SU 95800 04050

-0.025
0.403
.246
.396
.308
.327
No
Yes
0.750

N O O O
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Synthetic Rainfall Details

Cv (Winter) 0.840
Storm Duration (mins) 15
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Online Controls for Storm
Hydro-Brake® Manhole: 8 (HB), DS/PN: 1.006, Volume (m3): 9.3
Design Head (m) 1.000 Hydro-Brake® Type Md6é SW Only Invert Level (m) 7.040
Design Flow (1/s) 5.0 Diameter (mm) 93
Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 2.8 1.200 5.4 3.000 8.5 7.000 13.1
0.200 4.0 1.400 5.8 3.500 9.2 7.500 13.5
0.300 3.8 1.600 6.2 4.000 9.9 8.000 14.0
0.400 3.7 1.800 6.6 4.500 10.5 8.500 14.4
0.500 3.7 2.000 7.0 5.000 11.0 9.000 14.8
0.600 3.9 2.200 7.3 5.500 11.6 9.500 15.2
0.800 4.4 2.400 7.6 6.000 12.1
1.000 4.9 2.600 8.0 6.500 12.6
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Tank or Pond Manhole: 7

Storage Structures for Storm

(Pond), DS/PN:

2.000

Invert Level {(m) 7.200

Depth (m) Area (m2?) Depth (m) Area (m?)

0.000 313.2 1.000 531.4
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Micro Drainage Network 2014.1.1

Summary of Critical Results by Maximum Level (Rank 1) for S

torm

Simulation Criteria

15

Winter 100

+30% 100/15 Summer

0.741

1.000 0.000 0.38

0.0 32.0 FLOOD RISK

Areal Reduction Factor 1.000 Additional Flow — % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m?®/ha Storage 1.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (1/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FEH
Site Location GB 495800 104050 SU 95800 04050
C (1lkm) -0.025
D1 (1km) 0.403
D2 (1lkm) 0.246
D3 (1km) 0.396
E (1lkm) 0.308
F (1lkm) 2.327
Cv (Summer) 0.750
Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status ON
DVD Status ON
Inertia Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440
Return Period(s) (years) 100
Climate Change (%) 30
Return Climate First X First Y First 2 O/F Lvl
PN Storm Period Change Surcharge Flood Overflow Act. Exc.

G055 10015 Bur IS
2.000 100/30 Summer
1.006 480 Winter 100/15 Summer
Water Flooded Pipe
US/MH Level Surch’'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m3) Cap. (1/s) (1/s) Status

L
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Summary of Critical Results by Maximum Level (Rank 1) for Storm

Water Flooded Pipe
US/MH Level Surch’'ed Volume Flow / O'flow Flow
PN Name (m) Depth (m) (m3) Cap. (1/s) (1/s) Status

W

RISK

0,800 5 FLOOD
0.000 FLOOD RISK
0.000 FLOOD RISK
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