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Application to make a sustainable shoreline adjustment at the mouth of Pagham Harbour that will
allow natural processes to continue having a dominant influence on the shoreline while also
addressing the damaging effect of erosion and shingle starvation occurring at Pagham by undertaking
a managed breach of the Church Norton shingle spit and using the excavated materials to block the

existing tidal channel along Pagham Beach.
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This report has been prepared to accompany a planning application for carrying out a “managed
breach of [the] shingle spit [at Pagham Harbour] and blocking of adjacent tidal inlet channel with
shingle barrier”. It has been prepared in response to requests from Chichester District Council (CDC)
and Arun District Council (ADC) for further information that is required to validate the application.

The written requests from CDC (Planning Application: SY/15/03053/FULEIA) and ADC (Ref P/97/15/PL)
are presented in Appendix A and were received following submission, on 10 September 2015, of the
Environmental Statement (ES) and other associated documentation. This documentation was collated
within a single report (ABPmer 2015a) of which the covering Environmental Statement report was
submitted as Volume 1 and the following required documentation were included as appendices in
Volume 2:

= Information for an Appropriate Assessment (AA) (presented as Appendix C, Vol 2 of the

Environmental Statement);

A Marine Conservation Zone (MCZ) Assessment (presented as Appendix G, Vol 2 of the

Environmental Statement);

s A Water Framework Directive (WFD) Assessment (presented as Appendix H, Vol 2 of the
Environmental Statement); and

s A Transport Statement (presented as Appendix [, Vol 2 of the Environmental Statement).

£

The extra information that was requested by CDC and ADC has been supplied but has also been
collated into this single report for ease of reference. In summary the extra information requested is as
follows

= Completion of an ADC Validation List Proforma and a Biodiversity Checklist (presented here as
Appendix B);

= Preparation of a Flood Risk Assessment (presented here as Appendix C);

= Preparation of a Design Access Statement (presented here as Section 2);

= Aseries of plans as follows:

- A suitably scaled Location Plan which provides and overview of the application area with
the boundary of the working areas shown in red and with the CDC and ADC planning
boundaries also shown (presented here as Figure 1);

- Asuitably scaled Block Plan showing a close-up view of the breach and infill area and with
the application area also shown in red (presented here as Figure 2);

- Asuitably scaled Block Plan showing a close-up view of the proposed compensation area
(New Tern Island’) and with the application area also shown in red (presented here as
Figure 3); and

- Metrically scaled cross-section plans of the breach and infill barrier (presented here as
Figure 4).

Also details of the land-ownership areas were requested and have been separately provided. It is also
noted that this project lies on the boundary of areas covered by CDC and ADC (see Figure 1) and it is
understood that these two authorities are working together to agree the divisions of responsibilities
between them and the fees that are appropriate for this application as part of the validation process.
This report provides the information that is required to assist with this process.
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On behalf of the local community at Pagham (West Sussex), the Pagham Parish Council (PPC), and its
working group, the Pagham Flood Defence Steering Group (PFDSG), are proposing to undertake a
managed breach of the shingle spit at the mouth of Pagham Harbour (see Image 1). The main aims of
this shoreline adjustment are to move the coastline towards a more sustainable morphology and
address the coastal erosion, amenity and human health problems presently being experienced along
the adjacent Pagham Beach.

The project represents a ‘soft’ solution to these problems because it seeks to mimic a process (i.e.
breaching of the spit) that has happened naturally in the past and is likely to occur in the longer-term
future (though probably not within the next decade). However, it does this in a predictable and
controlled way to address immediate problems and also buy time for the ongoing adaptive

NOERE
RN
R

Image 1. Proposed project showing the breach design and location of infill

The main erosion problems at Pagham Beach are largely being caused by the growth of the ‘Church
Norton Spit’ in front of Pagham Harbour. Over the last decade, this spit and the Pagham Harbour
tidal inlet channel has extended northwards along Pagham Beach; and this has caused/allowed the
inlet channel to cut into the beach leading to rapid localised shoreline retreat. The formation of the
spit, tidal channel and its fronting ‘ebb delta’ feature are also ‘locking up’ shingle and not allowing it
to reach the more slowly eroding up-drift sections of the Pagham foreshore via the usual sediment
transport pathways. The depletion of shingle in Pagham Beach is then reducing the coastal protection
function of the beach and increasing both the coastal erosion risk for seafront properties and the risk
of overtopping and hinterland flooding (particularly near to the Pagham Yacht Club).

The proposed managed breach of Church Norton Spit is designed to alleviate the problems arising in
a proactive manner that works with natural coastal processes and then also allows these processes to
continue being the dominant factor influencing the coastline. Compared to alternatives, this approach

T TR N S A e e L 1e]
ABRPmer, Novembey 2015, R252%
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can achieve more natural, cost-effective, and spatially extensive, coastal protection improvements as
well as benefits to human health and site amenity. These benefits, and the alternatives that are
available, are described further in the sections below.

A further benefit arises from the fact that it is very much a ‘community project’. It was the local
community who originally emphasised the need for it and have continued to be supportive as the
design has been developed (see next sections). This proposal will inherently help the community to
re-engage with the environment on their doorstep rather than viewing it as a threat to their homes on
the beach and in the flood risk area behind.

Members of the community have also volunteered to play an active role in the management of the
environment following the implementation of such a measure. Thus, the potential exists for achieving
a much greater coherence between the needs of the environment and the community.

In addition, the proposed breach is expected to be slightly more stable when compared to the existing
tidal inlet position and is predicted to allow for a marginally improved tidal exchange in the harbour.
Also, in the unlikely event that the new breach closed (a risk that also exists for the inlet in its present
condition), it is likely to be more easily re-opened than if the current spit and inlet closed up.

Environmental effects will occur from this proposal and these have been reviewed and assessed in
detail within the separately prepared Environmental Statement and other accompanying assessments
(including an Appropriate Assessment Information report) as listed in Section 1 (ABPmer 2015a).
Following this assessment work appropriate mitigation and compensation measures were identified to
offset any relevant adverse impacts that could occur. However, there will also be inherent long-term
environmental benefits associated with this scheme (e.g. for water quality and ecology) in terms of
greater assurances that the tidal functioning of Pagham Harbour will be maintained.

I Acsacsoment of Bhucieal Coantavt
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The location of the work (the managed breach) lies within a large and distinct shingle (and coarse
sediment) spit feature at the mouth of Pagham Harbour (see Image 2). Further to the east, the
Pagham foreshore (which is to benefit from improved flood protection and enhanced amenity value
from the works) is a shingle beach that has some artificial cross-shore groynes structures within it.
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(Source: John Akerman, 27 February 2015)

Image 2. Church Norton Spit, Pagham Harbour and south-western end of Pagham Beach
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This western beach now also includes an area of shore-parallel rock armouring and geotextile bags
that have urgently had to be introduced in recent years to counter erosion. These features have
adversely affected the amenity value and appearance of this western foreshore area (see Image 3).

The most distinctive physical characteristic/context of the Pagham Harbour shoreline is that shingle
along the foreshore generally moves along the coast in a north-easterly direction in line with the main
prevailing wind/wave direction. Set against this, the tidal waters of Pagham Harbour need to drain
across this pathway and these two factors can be viewed as acting in conflict with each other.

Together, these processes strongly influence the dynamics of this environment. The resulting changes
in physical/coastal processes acting on the foreshore and on the levels of flood risk posed to the
people and properties of Pagham have been reviewed for the separately prepared impact assessment
(ABPmer 2015a).
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(Source: ABPmer, 2015)

Image 3. Imported rock armouring and exposure of geotextile bags within the inlet channel

The Environmental Impact Assessment (EIA) review work considered the many changes that have been
experienced on this site in the past (see Images 4 and 5), and those that are anticipated to occur in the
future (with and without the proposal). This context was needed to understand how the proposed
project will achieve its desired objectives and also how it will influence other factors such as the
habitats and species using the site. As part of this review, the coastal protection and cost-benefits of
the proposed project were also highlighted. The past conditions and present situation are
summarised below:

= The Pagham frontage has been continually changing over history with spits deteriorating or
growing in response to changing environmental conditions and human activities;

s Large areas inside the harbour were reclaimed in the 1800s which reduced both the amount
of coastal habitat in the harbour and the volume of water moving though the tidal inlet;

s The tidal inlet position and its shape have also varied considerably (linked to the changing spit
formations) and the inlet was deliberately closed (at the Pagham side) in 1876;

AQPmaear November 2005 R2RG
ATIMIET, ANOVYEIMIDEY Ll D, Xaoud
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After the 1876 closure, the inlet stayed shut for 34 years but then opened on the Church
Norton side after storms in 1910 (the present Pagham Beach began to form during the
closure);

The inlet was artificially relocated to the Church Norton side (1937) but after much change in
the 1950s and 1960s it moved to the Pagham side where it largely stayed until 2003;

In the 1990s, the Church Norton Spit was maintained annually by the Environment Agency
(formerly the National Rivers Authority (NRA)) with around 15,000 m? shingle removed each
year from the ebb delta in front of the breach; and

In 2003, the Environment Agency ceased the annual maintenance work due to a clear
oversupply of shingle making it unnecessary to continue maintaining the Church Norton Spit.
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(Sources: Robinson & Williams, 1983 and ABPmer 2015a)

Image 4. Maps describing some of the many historical configurations experienced in front of
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Pagham Harbour between 1587 and 2015

Since 2003, the Church Norton Spit has been growing by around 100 m/year and has
increasingly encroached into Pagham Beach over the last 3 years;

It is following a path which mimics past spit changes and indicates that there is a ‘typical
shape’ that the spit ‘wants’ to follow based on the prevalent shoreline conditions;

While the spit is a visually large feature, most of the shingle/sediment is contained below it in
the ebb delta and the platform upon which the spit is lying;

The spit mainly advances in short rapid phases that are preceded by longer periods of ebb
delta formation in front of the moving tidal inlet (the delta provides the platform for spit
growth);

Several studies have examined the rate at which shingle moves along the shoreline. On
balance of the evidence, the average rates are around 15,000 to 20,000 m?/year;




£

This rate will vary in response to changes in shingle supply and especially in response to storm

events (e.g. the stormy period of 2013/14 moved over 40,000 m? in one year);

s There are also 'spur’ features jutting from the spit, moving north at around 18 m per vyear,
which are possible conduits for shingle moving onshore and delivering shingle ‘pulses’;

s Although shingle is moving north to form and grow the Church Norton Spit, it is not then
moving past the inlet around to Pagham Beach (it is being locked into the spit, platform and
ebb delta);

= It is not known precisely when the shingle supply will start to become depleted but
indications are that this is not going to happen in the short term and probably not within the
next 10 years;

= To protect the western side of Pagham Beach, revetment was placed there in Nov/Dec 2013
and then upgraded/maintained over the next 15 months (at a cost of around £860,000).
However, on such a mobile beach the site is subject to ongoing change and the areas around
this rock revetment and geotextile bags are continuing to be affected by higher tides and
strong currents Images 5 and 6); and

s The central Pagham Beach area (to the east of the existing groynes) is unprotected and

continuing to erode (Image 7) while the eastern beach is eroding more slowly because it is

receiving shingle lost from the central beach area.

The proposed change to the spit morphology (through the introduction of a breach) is designed to
alter the shape of the spit. However, no artificial man-made structures are being introduced that
would significantly and adversely alter the existing appearance of the shoreline and its ‘seascape’ and,
as a core project principle, natural processes will be allowed to continue reshaping it. This proposal is
therefore highly sensitive to the context of this environment's dynamic nature of the continual
landscape changes which are typical of it.
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(Source: Robin Henderson, September 2015)

Image 5. Exposure of beach behind rock armour and geotextile bags
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Image 6. High water in the central Pagham Beach area (photo taken between Groynes 3
and 4)
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Image 7. High water in the eastern Pagham Beach area (photo taken between Groyne 1 and
the Pagham Yacht Club)
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As noted in Section 2.1 and discussed further in Section 2.5, in Section 1, the proposed project
represents the best available option for the management of flood risk in the area. It will also provide
human health benefits for the community that live along and behind the shoreline that are otherwise
placed under stress and anxiety associated with the impending threat of flood risk. Furthermore, it
will improve the amenity value of the beach for this community and for those that visit the area. The

ARUN DISTRICT COUNCIL P/97/15/PL



proposed approach achieves these benefits in a more natural, cost-effective, and spatially extensive
(landscape-scale) manner than available alternatives. The key social and economic benefits were
considered within the ES (ABPmer 2015a) and are summarised further below for the key topic
headings of marine recreation and flood defence protection.

Considering firstly the issue of marine recreation and the use that is made of the beach, the following
benefits will arise from the proposal:

= Flows around the Pagham Beach will be immediately reduced following the proposed breach
and channel infill works resulting in a dramatically reduced health and safety risk;

= Access into the harbour will be improved which will improve RNLI response times to incidents
inside the harbour;

= The temporary lagoon that will be created behind the old spit could be of visual/recreational
value; and

= A gentler and wider beach profile is anticipated to become re-established along the Pagham
Beach over time which will attract visitors to the area again and enable lost amenity
infrastructure to be re-instated.

(Sources Various: Bray et al,, 2004, John Akerman, Gary Crossley, Save Pagham Beach Website)

Image 8. Aerial photos describing some of the configurations experienced in front of
Pagham Harbour between 1945 and 2015

With respect to the key issue of flood defence protection there will be substantial benefits to the
Pagham frontage. The resilience of the beach will improve, which in turn will help to protect the wider
community. There is also not expected to be any adverse effects on the existing defences within

s3]
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Pagham Harbour. To inform future decisions about the cost-benefits and funding of this project, the
number of properties that will be benefitted by the scheme were considered in the EIA against the
Government's Outcome Measures 2 and 3 (OM2 and OM3) which respectively cover flood and erosion
risk (Defra, 2011) (ABPmer 2015a).

In total there are up to around 110 properties (see Images 9, 10 and 11) that could be benefited over
different timescales and which would otherwise be at risk imminently and certainly within the next 20
years (the timeline which dictates whether FDGIA funding applies (Defra, 2011).

\\ _
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(Source: Aerial Image Channel Coastal Observatory)

Image 9. Properties that are vulnerable to flooding and erosion risk

In summary, the pressures on these Pagham Beach properties and the benefits accruing from the
proposal are as follows:

= South-West of Groyne 3 (OM3 Erosion Risk Category): Inmediately easing erosion pressure
from tidal channel on this section of the breach and removing need for ongoing maintenance
of existing revetment work. Estimated 10 properties benefiting that are unclaimed under
FDGIA (plus further 15 that have been claimed) for 8 years from completion of the proposed
scheme;
Between Groyne 3 and Yacht Club area (OM3 Erosion Risk Category): Inmediately reducing
future risk of erosion from spit and tidal channel migration and then within weeks/months
beginning to re-supply the beach with shingle to stabilise beach or reverse the past trends of
sediment loss. Estimated 43 properties benefiting (all unclaimed under FDGIA) for at least 8
years from 1-2 years after project implementation;
= Between Yacht Club area the end of East Front Road (OM3 Erosion Risk Category): Within
months and years the scheme will begin to re-supply the beach with shingle to stabilise beach
or reverse the past trends of sediment loss. Estimated 34 properties benefiting (all unclaimed
under FDGIA) for at least 8 years from 5-10 years after project implementation;

£
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= Beach and Sandy Road Area (OM2 Flooding Risk Category): Reduced risk of wave overtopping
in the future. Estimated 23 properties benefiting (all unclaimed under FDGIiA) for at least 8
years from 2-3 years after project implementation;

Further analysis of the effects on these properties (and the cost: benefit of the work) will be needed as
part of any submission of funding to the Environment Agency and this will need to consider the net
value (Outcome Measure (OM1)) of these properties and other assets along the beach and the timings
over which benefits will accrue. However, there is a clear cost: benefit case for the proposed projects
over any other alternatives and this is illustrated by understanding the fees that have already been
incurred for coastal protection on this beach. In outline the case is as follows:

= The Pagham Harbour and Pagham Beach shoreline require the application of ongoing
‘adaptive management’ as dictated by the Pagham to East Head Coastal Defence Strategy;

= The current adaptive management methods involve reacting to urgent needs through the

introduction of revetment (rock and geotextile bags) and application of shingle recycling;

Over the last three winter periods these measures have cost around £900,000, including

£500,000 for the 2013 revetment and £360,000 for later remedial/improvement measures;

s In the years preceding, there were fees incurred for shingle beach nourishment in 2010
(£600,000) and beach shingle recycling in 2009 (£43,000);

= Therefore over £1.5 million has been spent over the last 6 winters with the sum being incurred
increasing over time with the growth of the Church Norton Spit;

= The proposed breach and infill works are envisaged to cost around £700,000 with further
costs for mitigation, compensation and management; and

= This active adaptive measure will benefit 110 properties (which would be at risk over different
timescales and certainly within the next 20 years) for at least 8 years; and

= The proposed project will also avoid flooding existing infrastructure, namely a vacuum
pumping station, avoiding consequent effects on the local community.

£

(Source: John Akerman, 1 April 2014)
Image 10. End of Church Norton Spit and properties behind on a high tide

There is also a broader social 'Ecosystem Service' value arising from the community having an
improved interaction with the environment that surrounds them. This proposal is well supported by
the local community and, as noted above, it will fundamentally help this community to re-engage with
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the environment on their doorstep rather than viewing it as a threat to homes on the beach.
Members of the community have also volunteered to play an active role in the management of the
environment following the implementation of such a measure. Such management will be important at
this site because the area is of such high value for nature conservation and there will be a need for
measures to mitigate and compensate for any effects on the areas ecology that could arise from this
project.

This proposal therefore represents an exemplar of how adaptive management can be pursued at the
coast in a manner that meets the needs of the people that live at and visit the area while also
addressing the important issue of the local ecology which is important at a national and international
level. Achieving a much greater coherence between the needs of the environment and the
community would therefore be a key outcome of this proposal.

L

(Source: John Akerman, 8 October 2015)

Image 11. Church Norton Spit and west of Pagham Beach showing recent Environment
Agency flood protection works fronting the lagoon

"R D

= N
e o st E o

§ .
[ R

R e T e T
@[a3nnmng

et

oy

-

Ao
QRIS

rrs,

The planning has been reviewed in Section 4.2 of the Environmental Statement (ABPmer 2015a) and
summarised in Appendix E of that document. This review identified the international conventions that
are relevant to this proposal and reviewed the key relevant national legislation as follows:

= The Conservation of Habitats and Species Regulations 2010 (Habitats Regulations);

s Marine and Coastal Access Act 2009;

= The Wildlife and Countryside Act 1981 (as amended);

= Countryside and Rights of Way Act 2000;

= The UK Post-2010 Biodiversity Framework;

+  The Natural Environment and Rural Communities Act (NERC Act) 2006;

= The Water Environment (Water Framework Directive) (England and Wales) Regulations 2003;
and

National Planning Policy Framework (NPPF).

£
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One key consideration for this project is that the National Planning Policy Framework (NPPF) requires
sustainable development to be placed at the heart planning decisions. The proposed managed beach
meets this requirement because, in contrast to alternatives, it works sustainably with nature and has a
wider range of social, ecological and economic benefits. These benefits are described further in
Section 2.5. Given these multiple benefits associated with the project, the project is considered to be
in keeping with the principles of sustainable development as directed by the National Planning Policy
Framework (NPPF).

This review of planning polices within the Environmental Statement also confirmed that there are a
number of local plans, both of a statutory, emerging and non-statutory nature, which are of relevance
to the proposed project. These are summarised below.

The Local Plan for Chichester District consists of the Saved Policies in the Chichester District Local Plan
(adopted April 1999). These policies guide development in this district and are used to make
decisions on planning applications. Until the new Local Plan 2014-2029 has been adopted (see
Section E4.2), the following policies, which have been identified as being particularly relevant to the
proposed project, remain current:

= Policy C3: Managed Realignment states that “Proposals for the managed realignment of sea
defences or coast protection structures which provide nature conservation and/or landscape
benefits will be permitted providing there is no loss of the best and most versatile agricultural
land or danger to buildings and provision (s made for diversion of the coastal path or other
affected public rights of way”.

s Policy C9: Sea Defence and Coast Protection Works states that “proposal for the construction of
new or replacement sea defence and coast protection works... will be permitted provided that:
the District Planning Authority can be satisfied that the technical requirements of the coast
protection authority have been met; in the rural area they are not visually obtrusive or
damaging to the open appearance or character of the shoreline...; they would not be damaging
to features of ecological or archaeological significance to the locality; they do not involve the
visible use of waste material; they are of a design... which, where technically feasible, will attract
accretion of st and plants to reduce the visual impact of works,... they maintain access for
commercial and leisure fishing activities”.

MY Dot e oned Bl
B Y Y e T a & »
@ Propossed Modi
b

Teadiamae
ICAationeg

et

On 30 May 2014, the Chichester Local Plan: Key Policies 2014-2029 and supporting documents were
submitted for independent examination to the Secretary of State for Communities and Local
Government via the Planning Inspectorate. The Secretary of State has appointed an independent
Inspector to conduct the Examination.

The Local Plan provides the broad policy framework and a long-term strategy to manage
development, protect the environment, deliver infrastructure and promote sustainable communities
within Chichester District (excluding the area within the South Downs National Park) to 2029. Once
adopted, all planning applications will be assessed against the policies in the Local Plan.

The final scheduled session on the examination of the Chichester Local Plan: Key Policies Pre-
submission 2014-2029 was held on 3 December 2014 and the Council has consulted on the Proposed
Modifications it considered were required to make the Plan sound. Any minor changes required on
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the basis of accuracy, clarity or for updating purposes will be included in the adopted version of the
Chichester Local Plan.

The Proposed Modifications consultation ran for six weeks from 8 January 2015 to 19 February 2015.
The Inspector has carefully considered all the representations submitted in response to the Council's
proposed modifications and will take account of these in writing the report which was unavailable at
the time of writing.

Particularly pertinent policies in the pre-submission document (CDC, 2014) are now listed.

ARUN DISTRICT COUNCIL P/97/15/PL

The proposed Policy 22 on ‘Integrated Coastal Zone Management for the Manhood Peninsula’
could be viewed as pertinent, as the Church Norton Spit is essentially part of the Peninsula,
even though the affected community at Pagham is not on the Peninsula, nor is it within the
boundaries of CDC. For the Manhood Peninsula, CDC pledges to “prepare plans, strategies,
projects and other measures, in partnership with other organisations and local communities, to
ensure that the Manhood Peninsula is planned for in a coordinated and integrated manner,
whilst recognising the individual needs of the communities within the area’. ‘Proposals and

[nitiatives will be supported that promote the following general objectives:

1. Facilitate the economic, environmental and social well-being of the area;

2. Address proposals for the coastline and coastal communities set out in Coastal Defence
Strategies and Shoreline Management Plans;

3. Contribute to greater safequarding of property from flooding or erosion and/or enable the
area and pattern of development to adapt to change, including the relocation of current
settlement areas, and vulnerable facilities and infrastructure that might be directly affected
by the consequences of climate change;

4. Provide resources to improve the process of harbour and coastal management,
incorporating and integrating social, recreational, economic, physical and environmental
{ssues and actions;

5. Improve infrastructure to support sustainable modes of transport, especially cycle ways,
bridleways and footpaths, including the National Coastal Footpath; and

6. Provide the means of supporting regeneration on the Manhood Peninsula.”

Proposed Policy 44, Development around the Coast, states that “planning permission will be

granted for development in the coastal area, outside of Settlement Boundaries, where it can be

demonstrated that all the following criteria have been considered:

1. There are no harmful effects on or net loss of nature conservation or areas of geological
importance within the Chichester and Pagham Harbours and Medmerry Realignment;

2. The development provides recreational opportunities that do not adversely affect the
character, environment and appearance of the coast and Chichester Harbour Area of
Outstanding Natural Beauty;

3. Regard has been shown to the high quality and inclusive design of new buildings in coastal
locations in accordance with other relevant design and historic environment policies;

4. There are measures for mitigation of any detrimental effects including where appropriate
the improvement of existing landscapes relating to the proposal;

5. Where appropriate, opportunities have been taken to upgrade existing footpaths and
cyclepaths, enhance and protect the National Coastal Footpath and ensure that public
access is retained and provided to connect existing paths along the waterfront;

6. The development would result in improvements to or redistribution of moorings, marine
berths or launch on demand facilities (dry berths) in the harbours; and

7. The development would not be detrimental to infrastructure for, and quality of, water-based
recreation, or be detrimental to the safety of navigation.”
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Proposed Policy 48 Natural Environment states that “planning permission will be granted
where it can be demonstrated that all the following criteria have been met:
1. There is no adverse impact on:
- The openness of the views in and around the coast, designated environmental areas and
the setting of the South Downs National Park;
- The tranquil and rural character of the area; and
- Development recognises distinctive local landscape character and sensitively contributes
to its setting and quality;
2. Proposals respect and enhance the landscape character of the surrounding area and site,
public amenity and detailed design;
3. Development of poorer quality agricultural land has been fully considered in preference to
best and most versatile land; and
4. The individual identity of settlements, actual or perceived, is maintained and the integrity of
predominantly open and undeveloped land between settlements is not diminished.”

ocal Plan
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The current Local Plan for Arun District was created in 2003 and the Council is currently in the process
of producing a new one (Section E4.4). The following policies are of particular relevance to the
proposed project:
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Policy GEN10: Tidal Flooding and Coastal Defence states that “The risk to development in areas
subject to flooding and coastal erosion is set out in the Coastal Defence Strategy. The Coastal
Defence Strategy identifies standards of defence and future management”.

Policy GEN19: Coast Protection and Sea Defence Works states that “Proposals for coast
protection and sea defence works or improvements to existing works will be considered in the
light of the following: (i) the recommendations of the shoreline management plan and the
coastal defence strategies in respect of the physical maintenance of the coastline and coastal
defences; (if) their impact on the visual character of the open, undeveloped coast and on the
appearance and use of the coastline in the built-up areas; and (iii) that the proposed method of
coastal defence is technically sound and appropriate to the task”. The main aim of the policy is
to maintain sea defences and protect the coast where necessary through the use of the best
technically, economically and environmentally appropriate solutions.
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The Arun District Local Plan 2011-2031 and supporting documents were submitted on 30 January
2015 for independent examination to the Secretary of State for Communities and Local Government

via the

Planning Inspectorate.

The Local Plan sets out a vision for the future of Arun up to 2031. It sets the planning framework for

the dis
where
covers

trict and will detail planning policy and identify the amount of development proposed and
it should be located. It will be used in the consideration of planning applications. The Plan
the Arun Local Planning Authority Area (LPA). The LPA is Arun District Council (ADC)

administrative area excluding land within the South Downs National Park Authority boundary.

Particularly pertinent policies in the pre-submission document (ADC, 2014) are now listed.

=

Policy W DM4 Coastal protection states that “Proposals for coast protection and sea defence
works will be permitted if they:

ARUN DISTRICT COUNCIL P/97/15/PL



a. Have been considered in light of their impact on the visual character and value of the open,
undeveloped coast, protection and enhancement of coastal habitats and the provision of
opportunities to complete the coastal footpath and improve the appearance and use of the
coastline in the built-up areas.

b. Use methods of coastal defence that are technically sound and appropriate to the task and
do not have a detrimental effect on other parts of the coastline; and

¢. Are in accordance with the Shoreline Management Plan or Strategy for the particular
frontage.

Proposals for development in coastal locations, including for example, sea defence works, will be

permitted providing they protect and enhance coastal habitats such as vegetated shingle.

Where habitats are lost through the provision of sea defence works, replacement habitats must

be provided in a suitable location. Any works under this policy should take account of any local

and/or interest features. Developments shall also be consistent with all other Local Plan
policies.”

= Policy TOU SP1 Sustainable tourism and the visitor economy states that “sustainable tourism
growth for Arun requires the protection of features that make the District attractive to visitors.

Proposals for visitor related development will be determined by Arun's capacity to absorb such

growth; for Arun this means tourism growth which:

- Encourages long-term visitor interest / activity;

- Ensures a viable visitor economy;

- Provides benefit to local people;

- Extends the visitor season; and

- Protects and enhances the natural and built environment of Arun.”
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The Pagham to East Head coastal defence strategy looks at ways to manage the risk of flooding and
erosion to 5,300 properties on the West Sussex coastline, between Pagham Beach and West Wittering,
over the next 100 years. The strategy covers the main population centres around Pagham, Selsey and
the Witterings. There are 20,000 permanent residents, and thousands of people visit the area each
year, many staying in local caravan parks.

The Environment Agency, Chichester District Council and Arun District Council worked together to
produce the strategy. All three organisations approved the final version in 2008 and 2009. The
Environment Agency has now begun to implement the recommended options. The recommended
management option for Pagham is Adaptive Management and that Pagham Beach and the mouth of
Pagham Harbour should be viewed as one frontage (Environment Agency, 2009). Given the level of
uncertainty in this rapidly changing system, a flexible response is needed that can manage flood and
erosion risk, as well as the internationally designated nature conservation site. For this reason
Adaptive Management has been recommended for this frontage.

Pagham Harbour falls within the Shoreline Management Plan 2 (SMP2) policy unit 4d25. The SMP2
indicates a policy of Managed Realignment at this location given the very dynamic and heavily
environmentally designated nature of the area. There is a policy to ‘Hold the Line’ for Pagham Beach.
There has been a change in the policy options for this part of the coast as a result of newer and more
detailed Pagham to East Head Coastal Defence Strategy which has adopted a policy of ‘Adaptive
Management' (see preceding section).
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Pagham Parish Council has produces a Neighbourhood Development Plan (Pagham Parish Council,
2014). Such plans set out specific policy proposals for a given parish and involve detailed consultation
with statutory stakeholders and the local community. The Neighbourhood Plan is awaiting final
approval from ADC, pending some further work on associated assessments. It relates mainly to
housing allocation. It sets out a vision of Pagham Parish in 15 years, which is as follows:

“By 2029, the parish of Pagham will have retained its special character by enhancing and protecting its
rural context, habitats and open spaces to the west and foreshore to the south for future generations,
whilst ensuring its viability as a sustainable rural community.

The Harbour and other important environmental features of the area will have been protected from
development. The investment in creating a major public open space as part of the new housing schemes
near the Pagham Road shops has also meant that the Harbour has not been impacted by new
development. Importantly too, the design of the new homes has fitted the local character of Pagham.

The new homes have helped meet the need of local people for properties suited to their needs, especially
older people wanting to downsize from homes that are too large for their needs. There are also nhow
more homes designed for providing extra care for older people to enable them to continue to live
independent lives (n the village.

The new homes have helped keep the Pagham Road shops busy as it is easy for residents to walk to
them. The shops have also been protected from changes to other uses. As well as busy shops, there are
now more local jobs as new business premises have been built to suit local small enterprises.

Cructally, our plans and projects have enabled the village to be better protected from the threats of
coastal erosion and flooding than in previous years. The works have helped protect many hundreds of

homes and businesses.”

With respect to policies and proposals contained within, the following are particularly pertinent:

£

Policy 8: Tourism Development states that “The Neighbourhood Plan will strongly support
proposals to broaden the range of attractions for visitors and residents. Initiatives seeking to
increase the number and range of holiday accommodations available across the parish will be
encouraged.”

s Proposal 1: Coastal Protection states that “The Parish Council will support proposals for coast
protection and sea defence works, in the area shown on the Proposals Map, to reduce flood risk
and to protect against the loss of homes, businesses, tourism attractions and habitats in
Pagham, in pursuit of the adopted Pagham to East Head Coastal Defence Strategy 2010,
together with its associated DEFRA Strategy Approval Report 2009 and its Decision Framework
for Adaptive Management at Pagham Harbour. The detailed design of the works will be to the
satisfaction of the regulatory authorities and should ensure that any significant impact on the
Designated Nature Sites within the vicinity of the works is avoided."
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The local community is fully behind this project and were instigators of the review process that led to
the development of the design concept that has been explained in the preceding sections. The local
community at Pagham will benefit from enhanced flood protection and from improvements to the
visual and amenity value of the beach front. The community will also be providing a funding
contribution to the scheme and will be playing an active role in the environmental management of the
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site into the future. This project therefore offers an opportunity from greater linkages between the
community and the environment as described previously.

To identify the best approach for the management of the Church Norton Spit and the alleviation of
the coastal flood risk problems at Pagham there has been a long evaluation process involving multiple
specialists and stakeholder. Prior to the end of 2014 an initial review of options was carried out (Royal
Haskoning, 2014a; b). This process did not reach any firm conclusions and did not identify any
preferred active intervention but identified the options that were preferred by different stakeholders.
Therefore, a process of ongoing reactive coastal management has continued with Arun Distinct
Council responding to urgent needs as required. This has, however, required ADC to anticipate future
needs and secure small-scale funding commitments from the Environment Agency for localised
interventions.

In October 2014, at the request of Pagham Parish Council (PPC), ABPmer began sequence of studies
to reconsider the options. These studies were undertaken by ABPmer (with input from other relevant
specialists as required) and included:

= Identifying a preferred option (the current managed breach proposal) in the context of
available alternatives;

= identifying a preferred design for the proposed scheme;

s confirming the methods and feasibility of the required construction; and

s undertaking the requisite impact assessment and Environmental Statement and Habitats
Regulations Appraisal preparation work (which each necessitated a further review of the
alternatives).

During these studies, regular consultations have been held with regulators, relevant specialists and the
local community. These have included a number of meetings with CDC, ADC, Natural England, the
Environment Agency and the Royal Society for the Protection of Birds (RSPB) as follows:

= Meeting with ADC, Natural England and the Environment Agency on 12 January 2015;
s Meeting with ADC and CDC on 27 January 2015;

s Meeting with Natural England on 11 March 2015;

s Meeting with the Environment Agency on 11 March 2015;

= Site visit and meeting with the RSPB on 26 May 2015;

s Meeting with Natural England on 16 June 2015;

s Meeting with ADC Engineering Services Manager on 10 July 2015;

= Teleconference with RSPB on 15 July 2015;

= Meeting with the local MP, ADC and the Environment Agency on 17 July 2015;

Also, throughout this process, the high nature conservation value of Pagham Harbour has been
recognised as have the uncertainties that are inherent in working with nature in the way that is
proposed.

The project that is proposed following this work is different from past proposals to address coastal
erosion problems at Pagham Beach (including past proposals to breach the spit). The previous
proposals have mainly involved (or included) using revetments or groynes to retain parts of the beach
in place (see Image 12 for schematic representations of these alternatives). The current ‘community
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proposal’ has no hard engineering or fixed structures or revetments and instead, as outlined above,
seeks instead to allow natural processes to continue dominating the environment but from a new
starting point. The conclusions reached in respect of the alternatives are presented further in the
following section.
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On the Pagham coastline there is a clear project need and a ‘do nothing’ alternative is not viable (and
also not in-keeping with the agreed ‘adaptive management’ requirements for this shoreline). Such an
approach would leave the spit in place and Pagham Beach under continuing pressure and will not
address the coastal erosion, amenity and human health problems. The other alternatives involving an
active intervention in the management of the shoreline which have been considered are shown,
indicatively in Image 12 and described further below.

(Source: Aerial Image Channel Coastal Observatory)

Image 12. Schematic view of alternative options (mainly involving some form of revetment
works) rejected in favour of the proposed ‘soft solution’

For these active intervention alternatives, the following considerations apply:

= Installing/upgrading cross-shore groynes structures (e.g. Options la and 1b on Image 12) on
Pagham Beach will leave the spit in place but would influence its future development. It
would offer protection to only localised parts of the beach and will not solve the problem that
the shingle is locked into the spit and will be costly, unattractive and probably require
ongoing maintenance. Also any attempt like this to try and ‘fix’ the environment in place can
lead to problems elsewhere on the beach and in the future.

= Excavating a breach in the spit and trying to seal it with a training wall (e.g. Options 2a and 2b
on Image 12) will have the same effects on the spit as the proposed managed breach but at
greater cost and with extra negative impacts on the appearance and geomorphological
naturalness of the site. Also, as it is another attempt to try and ‘fix' the environment in place it
is likely to lead to problems elsewhere on the beach in the future (especially if the shingle
supply decreases).
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s Closing the breach (e.g. Options 3a and 3b on Image 12) will leave the spit in place and will
also help unlock the shingle supply to the Pagham Beach. However, it will cause a major
change to the ecology of the Pagham Harbour nature conservation sites and over time there
would be an increased risk of an unmanaged and uncontrolled breach anyway.

s Progressively extending existing protection on an ad hoc basis (e.g. Option 4 on Image 12)
along the shore on an emergency basis (e.g. by using revetment, gravel bags and shingle
relocation) will leave the spit in place but influence its pathway. This is a costly, localised and
reactive measure that is difficult to budget for where coastal changes are often determined by
sudden storm events. It also has negative amenity and human health problems and typically
represents a ‘hold the line' coastal defence measure rather than the agreed adaptive
management approach.

= Excavating a breach further along the spit to the north-east (e.g. Option 5 on Image 12) would
reduce the amount of spit feature that is affected but the breach would be less stable in this
location and at greater risk of closure (compared to the proposed project), the volumes of
shingle unlocked and allowed to reach Pagham Beach after the breach has been completed
would also be lower (with reduced duration of coastal protection, amenity and human health
benefits). Also preferred Little Tern nesting areas on the spit would be more directly affected
in the immediate to short term.

The selection of this preferred option was informed by past case examples and underpinned by the
large amount of research and management work that has been carried out on Pagham Harbour and
Pagham Beach over many years. Once implemented, the proposed project will remove the tidal
scouring effect away from Pagham Beach. It will also allow the separated northern end of the Church
Norton Spit to integrate back into the north-eastward transport pathways and supply material to the
currently impoverished Pagham Beach through natural processes. The likely morphological evolution
of the site (in the short, medium and long term) after the project is implemented is discussed in the
Environmental Impact Assessment (ABPmer 2015a).

The benefits that exist for coastal protection, beach amenity and human health were considered under
the section dealing with ‘Social/Economic Context and Planning Context’ but it is considered
appropriate to re-state these main objectives of the proposed community project, and their value
compared when compared to alternatives. These are follows:

= Achieves spatially larger and longer-term coastal defence benefits for the Pagham Beach
foreshore;

= Brings other gains that are linked to having an improved beach structure and better coastal
protection including improvements for the site’s amenity value and for the ‘human health’ of
the local community in this vulnerable coastal location;

= Represents a more cost-effective use of public money (with local community funding
support);

= Involves the application of a 'soft’ solution that works with natural processes at the coast,

rather than fighting against them with hard engineering;

Mimics a process (i.e. breaching of the spit) that will occur naturally in the much longer-term

future (as well as being one that has happened in the past) but exerts a degree of sensitive

control over this process rather than waiting for it to happen naturally in the future in an

unknown form and location over unknown timescales;

= Helps the community to actively re-engage with the environment on their doorstep including
by using their voluntary support to assist with site management; and

= Provides greater assurance that the tidal functioning of Pagham Harbour will be maintained.
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Of these objectives, the five key ones that have then been used to underpin the alternatives review
within the Environmental Statement (ABPmer 2015a) are underlined.
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The design principles for this scheme were worked up during the early part of this year (ABPmer
2015b) in advance of any impact assessment work. This was done by pursuing a logical sequence of
tasks and building upon the large amount of research and study that had been undertaken over the
preceding years and decades (as described in the previous section). This design development was
undertaken after an initial feasibility and options review study had been carried out and before the
detailed impact assessment phase. The design report was circulated to the key consultees, and
stakeholders in order to inform them about the proposal and also to help scope the assessment
process.

The principle of the proposed managed breach (as illustrated in Image 1 with the habitat shown in
Image 13) is that the Pagham Harbour inlet would be re-positioned by excavating a new mouth at the
southern end of Pagham Beach. This would restore the inlet to a location that it occupied throughout
much of the latter part of the 20th century (although this position has been highly variable as shown
in Image 8). This is considered to be the best position for creating a more stable breach because it
will most efficiently accommodate the ebbing tides as they flow from the harbour. These flows are
influenced by a man-made training wall at the western end of the Pagham foreshore and the breach
has been carefully positioned relative to this training wall to take advantage of the channel meander
that is directed by the angled training wall. The excavated shingle will then be used to locally infill an
adjacent part of the existing tidal channel.

The proposed breach design would be 40 m wide at its base (which would be set at the Mean Low
Water (MLW) elevation) and 80 m wide at the Highest Astronomical Tide (HAT) level. The excavated
volume to the top (crest) of the spit within the breach area would be around 52,500 m>,

A contractor with specific experience of undertaking breaching work on shingle barriers has visited the
site and provided a method statement for the work. On the basis on their advice, the work is
expected to take 9 to 11 weeks to complete. It will involve plant being based in the currently closed
car park at the end of Harbour Road (Pagham) which will then access the breach site via fixed and
clearly defined access routes. To get plant on to the site at the start of the work, a transient shingle
access route will be created across the channel towards the eastern end of the spit. This ‘mobilisation
route’ will not be fixed in place but will, after it has been used once, be allowed to naturally erode into
the environment. Thereafter the plant will largely remain on the spit until the completion of the
excavation (unless weather conditions make this unsafe).

It will also be necessary to have a more established access causeway during the construction period
for reasons of safety and to allow regular transits of fuel bowsers. This causeway would be created at
the low-water level in a position where the excavated material is going to be placed for the channel
infill (see Image 1). This causeway will be fixed in place using a sheet steel piling wall during the work
but these temporary piles will be removed at the end of construction.

)
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(Source: ABPmer)

Image 13. View into the harbour from the proposed managed breach location
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Once the breach has been excavated it is expected to evolve, deepen preferentially and become self-
maintaining although it will continue to be subject to changes in shape over time because of the
variable nature of the environment. The new breach in the position that is proposed, and with a
shorter tidal channel, is likely to be more stable and less likely to close than the inlet in its current
position. Once the existing channel is closed and the new breach is created, natural processes will
take over and no regular ongoing management of the site (e.g. maintaining the breach position) is
anticipated. However, as a contingency measure, it is recommended that the option for one
subsequent breach maintenance intervention is included as part of the proposal.

While there is a high level of confidence that the breach will remain open (based on technical analysis
and history of spit/breach behaviour) and will be more stable than the existing condition, there is a
residual risk that it could naturally close under an extreme condition, such as might happen if there
was a rapid and relatively high-volume influx of shingle. However, the existing inlet position would
probably also close under such conditions (i.e. if the project was not implemented) and, if it did so,
would probably be more difficult to reopen than would be the case for the managed breach.

For this project there will also be requirements for ongoing (post-breach) site mitigation,
compensation, monitoring and management that are considered further below. A substantial amount
of the monitoring can be undertaken through existing initiatives such as the beach survey and analysis
work that is done under the Southeast Strategic Regional Coastal Monitoring Programme. Additional
monitoring and evaluation of the proposed mitigation and compensation measures will also be
needed. This monitoring may require technical oversight perhaps by a panel of stakeholders and
under the umbrella of existing processes that are required to pursue the adaptive management of this
coastline.

It should be emphasised here, that irrespective of the approach that is taken to protect the population
and properties of Pagham, an ongoing process of ‘adaptive management’ will be required under the
Pagham to East Head Coastal Defence Strategy. This means that there must always be some future
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oversight and, where required, intervention. However, the proposed managed breach approach will
achieve more natural and longer-term benefits over a larger spatial area than the more short term,
reactive and localised interventions of recent years. It therefore ‘buys more time' for planning and
adapting as part of this process.
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In terms of the scale of the works, this can be considered in three ways. Firstly it can be viewed in
terms of the area of active intervention (i.e. the actual extent of the ‘proposed breach and infill' areas)
or, secondly, it can be viewed in terms of the whole working area required to undertake the breach
excavation including the construction compound, the access routes to the excavation site and the
location of the proposed compensation measures. Finally, and crucially to the whole project, it can be
viewed as the wider area of the foreshore to the east that will be benefited from the works. Against
these categories, the scale of the works can be described below and Figures 1 to 4:

Areas of proposed breach and infill (see Figures 1 and 2):

= Surface area of the breach is 1.2 ha
= Surface area of the channel infill* is 0.7 ha

Working area for breach excavation and infill (Red Line Planning Application boundary):
= Total area within the Red Line Planning Application boundary is 11.83 ha (see Figure 1 for full
area) with the following proportions:
- Area across the ADC Boundary is 8.76 ha (73%)
- Area across the CDC Boundary is 3.16 ha (27%)

This working area includes the area construction compound, access routes to the excavation site and
the location of the proposed compensation measures (the proposed New Tern Island — see Figure 3).

Area of indirect benefit:

= The area of benefit is much larger than the active/working areas. It will extend along the
beach over time as the scouring tidal currents are stopped and as shingle is carried along the
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Given the nature of this project, the issues of landscape and appearance can be considered together
under the same heading. As mentioned previously, the project will result in a change to the spit and
the existing tidal inlet morphology through the introduction of a breach and the adjacent channel
infill. This change will, essentially, restore the inlet to a location that it occupied throughout much of
the latter part of the 20th century (although this position has been highly variable as shown in
Image 8).

The area of the infill may be extended as its exact shape will depend upon the precise depth of the channel and the
settlement patterns of the infilling material. Allowance has been made for the contractors to be flexible on site and to
broaden the width of the infill or to raise its elevation as required. This allowance has been made by ensuring the
volume excavated from the breach is larger than the volume of the as designed infill.
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This is a 'soft solution’ that works with natural processes rather than fighting against them. Therefore,
unlike alternatives, no artificial hard engineering structures or revetments will be introduced that
would significantly/adversely alter the existing appearance of the shoreline. The character and
appearance of the shoreline and its ‘seascape’ will therefore remain within the range of existing
natural variability and will not be significantly impacted.

Maintaining the essence of the existing, and highly variable, ‘seascape’ is a core project principle of
this project with natural processes being allowed to continue reshaping the spit once the work has
been completed. This proposal is therefore highly sensitive to the context of this environment's
dynamic nature of the continual landscape changes which are typical of it.
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The main access route to the site during the construction phase will be from the east on the Pagham
side of the harbour (see Image 14). Some daily pedestrian access may need to be via the west from
Church Norton or via East Beach, Selsey. Alternative emergency access will be via East Beach, Selsey.
There will be minimal movement of plant in and out of the site as no materials will be imported for
the proposed works. A transport statement that assesses the impact on the highway network is
included as Appendix I to the Environmental Statement (ABPmer 2015a). Overall, the impacts of the
project on the local transport network during construction and operation were considered to be
insignificant.

Alternative
Access Houles

(Source: Aerial Image Google Earth, Mackley/Ovenden)

Image 14. Proposed main and alternative access routes during the construction phase
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During the construction work there will be very little if any change to the existing access arrangements
within the site. There will be a need to create a working compound at the currently closed car park at
the end of Harbour Road from which pedestrians (mainly local residents but also some visitors) will be
excluded. These pedestrians will also need to be warned about the temporary risk of main plant
moving along the main access route between this site compound and the location of the breaching
works. However, such movements will be limited to mainly to the movements of refuelling bowsers
because the plant are expected to remain within the vicinity of the breach areas for the majority of the
11 week working window. They will only leave the spit and retumn to the compound under adverse
weather conditions.

During the project's operational life (i.e. after the construction work is completed and following the
removal of all plant and compound infrastructure) the conditions at the site (in terms of access
arrangements) will return largely to the present condition. The car park at the end of harbour road is
currently closed and locked with limited vehicular access. There is no plan under this proposal to re-
open this car park and encourage more visitors after the managed breach (although this is something
that could be considered in the future).

Currently residents and visitors walking along the beach have no access onto the spit from the
Pagham side (north side of Pagham harbour). This will change once the scheme has been
implemented as there will then be a connection where the existing inlet is blocked (see Image 1).
Such access will not, however, be allowed during the summer bird breeding season.
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According to an Interim Statement on Planning and Climate Change that was produced by CDC, the
Design and Access Statement is required to demonstrate how the proposed project mitigates and
adapts to climate change.

United Kingdom NPPF guidance (DCLG, 2012) for the UK suggests that the allowances for rates of
relative sea level rise as provided by Defra (2006) should be used as “a starting point” for coastal
(tidal) flooding considerations. In September 2011, however, the Environment Agency (2011) issued
sea level rise and climate change adaptation advice. This guidance includes updated sea level rise
allowances from UKCPO9 (Lowe et al, 2009), based on the Intergovernmental Panel on Climate
Change (IPCC) fourth assessment report, which subsequently replaces the Defra (2006) predictions.

Environment Agency (2011) recommends that an upper confidence band of non-exceedance (95%ile)

medium emission scenario is adopted from UKCPO9 for future sea level rise predictions. The
predictions for sea level rise for the south coast of England are provided in Table 1.

Table 1. Predictions for sea level rise

_ e \\\\\%%%%%%%

UKCPO9 (Medium Emissions/95%ile)

The proposed project seeks to address existing and anticipated coastal erosion problems (as well as
post-breach benefits) over a period of around 10-20 years. This is because, for this highly dynamic
coastline, making predictions about the future morphological evolution of the site beyond this
timeframe is not possible. For this reason the longer-term issues associated with climate change and
sea level rise have not been reviewed in detail. They will instead need to be considered on an
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ongoing basis as part of a continuing process of adaptive management that is recommended for this
area by the Pagham to East Head Costal Defence Strategy (see Section 2.3.2).
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The proposal to breach the spit at Pagham is considered to be the most appropriate coastal defence
and shoreline management measure for this location in view of the existing foreshore morphology.
There will be many key benefits arising from this project that have been reviewed within this
assessment. In particular it offers coastal protection to Pagham Beach and improvements to the
amenity value and the health of those residents that live along this shoreline. It offers the opportunity
for community engagement in the environment to the benefit of both the environment and the
community.

Following the evidence review and assessment, there is a high level of confidence that these benefits
will be realised. It is recognised though that there are some uncertainties associated with the future
physical and ecological changes that will arise precisely because the project seeks to preserve the
natural functioning of the shoreline along an inherently dynamic/mobile coastline. Also, while this is
considered to be the best approach and the one delivering the longest and largest gains (for reasons
described above) it should be recognised there is no permanent solution to the coastal changes
occurring at Pagham. This foreshore, the adjacent harbour area and the beaches have always been
changing and will always need to be managed. This proposed approach will, however, represent a
more efficient use of government and community funds to achieve benefits over the immediate, short,
medium and longer-term, and allow greater time for the shoreline and the community to adapt.
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Arun District Council
Arun Clvic Centre
Maliravers Road
Litlehampton

A R U N \,"\iesi_‘:'Sugsex BN17 BLF

Planning General Enquiries

DISTRICTCGUNOIL Tel: (01903} 737756 Fax: (01903} 730442

Dx: 57406 Litlehampton

ABPmer Minicom: 01903 732765

Quayside Suite e-mail:planning@arun.gov.uk

Medina Chambers websiie: www.aruin.gov.ulk/planning

Fown Quay Our Ref: B/97/15/PL

Southampton Your Hef:

5014 2AQ

Please ask for:
Miss C Burrows
extn 37459

Dear Mr C Scott tst October 2015

Town & Country Planning Act 1990 (as amended)
Town and Couniry Planning (Development Management Procedure) (England) Order 2015
Application for Planning Permission

Development  Cut through spit & infil channel
Location Pagham Spit Pagham Beach Pagham

Thank you for your recent application which | received on 16th September 2015, H is being
validated by Miss C Burrows who will be able to assist you should you have any questions.

i regret that | am unable to accept your documents as a formal application until the following item(s)
have been received or resolved -

Location Plan

Please submit 1 electronic or 3 paper copies of a location plan at a scale of 1:1250 or 1:2500
for rural areas. Further details of what must be included on the plan can be found in the
National Validation Requirements.

Please identify on the Location plan which part is within Arun District Council and which part is
within Chichester District Council.

Block Plan

Please submit 1 electronic or 3 paper copies of a block/site plan at a scale of 1:500 or 1:200.
Further details of what must be included on the plan can be found in the National Validation
Requirements.

Pease provide a detailed profile picture/ drawing of the proposed works.

Please confirm ownership as we believe the spit may be leased to Chichester Distreit Council
& that some of the application may be cwned by someone unknown, if this is the case then the
certificates on the application may need o be changed and potentially an advert may have o
be advertised in the paper.

As you are aware we are awailing a fee for this application, please note we will confirm the fee
once we have received a scaleable location plan.

Local Validation Checklist

pincagl
ARUN DISTRICT COUNCIL P/97/15/PL



Please provide the Local Validation Requiremenis Checklist in order {o comply with the local
validation requirements. No further validation will take place until this is received.

Biodiversity Checklist

Please provide the Biodiversity Checklist so that so that the ecological impacts of proposals
can be assessed. Both the checklist and the guidance notes are available on the Council’s
website and further information can be found in the Local Validation Requirements. No further
validation will take place untii this is received.

Where the information requested above relates to a local validation requirement, you may request
that the requirement is waived. The information requested should be reasonable having regard to the
nature and scale of the proposed development and about a matier which it is reasonable o think
would be a material consideration in determining the application. If you do not feel this is the case,
you can serve a notice on the Council, specifying which particulars or evidence you do not consider
meet this test of reasonableness. You must state which tems you disagree with and set out the
reasons why you hold the view, please quote the application reference in your letter or emall. The
Council will then consider your case and respond. It should be noted that there is no right fo
challenge the national requirements as these requirements are contained in planning legisiation.

For further detailed information on both the National and Local Validation Reguirements please go
o our website: hflpd/www.arun.gov.uk/making-a-planning-application
If you are unable to access the websile, please contact this office so a copy can be sent o you.

Flease provide the above by 15th October 2015 or your application will be returned 1o you as
incomplete and vou will have to resubmit if you wish to proceed with the application. i you have
difficulty meeting this deadiine please coniact the above officer to discuss the matter.

Yours sincerely
TN

Karl Hoberis
Director Planning & Economic Regeneration

pincagl
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Chichester District Council
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Mr Colin Scott ABP Marine Environmental Research Ltd ifealing please ask for Tom Nemeth
(ABPmer) 01243 534734
Qua¥5|de Suite E-mail

Medina Chambers

Town Quay tnemeth@chichester.gov.uk

Southampton
Hampshire
S014 2AQ
United Kingdom Your ref:

gy el

6th October 2015

Dear Sir or Madam

Planning Application: SY/15/03053/FULEIA

Managed breach of shingle split and blocking of adjacent tidal inlet channel with shingle
barrier.

Managed Breach Pagham Harbour West Sussex

| refer to your application in respect of the above, received by this Authority on 16th September 2015. |
have to advise you that the application is considered to be incomplete for the reason(s) given below:

1) Please provide a Location Plan (2 no. copies) suitably scaled showing the application site
edged in red and any other land owned or controlled by the applicant edged in blue.

2) Please provide an additional separate Location Plan (2 no. copies) suitably scaled showing the
application site edged in red, annotating the exact location of the breach and shingle infill barrier.

The requested plans are part required in order to ascertain how much of the proposal is in our district
(CDC) as opposed to Arun, and to calculate the application fee.

3) Please provide 2 no. cross section plans of the breach and infill barrier (metrically scaled) for
both the pre and post development situations.

4) Please provide a Design and Access Statement. For advice on appropriate content refer to the
Councils webpage using the link below:

http://www.chichester.gov.uk/planningadvice

5) Please provide 1 copy of a Flood Risk Assessment. Please refer to the Local List guidance
which can be viewed on the Council's website http://www.chichester.gov.uk/planningadvice

This needs to be a stand alone document rather tha forming part of the EIA.

6) The planning officer has amended the description of proposed works as stated above. Please
confirm in writing your agreement to the amended description.

F ast Fallant He s, ? East
o 31243 TRS1E6 g {0247 ; £R www.chichester.gov.uk
&0 g hoi 5 at East Pallant House arer Monday - Sam - 5 10pm, Friday 8.45%am - 5pm
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Please forward this information to the Administrative team either by post or via email to
deplanning@chichester.gov.uk, quoting the above reference, so your application can be reassessed
without further delay. If an outstanding planning fee is due, this is payable by Debit Card to the
Council’'s Customer Services Team.

If | do not receive the information and/or correct fee within 21 days of the date of this letter | shall return
your application in its entirety for your attention.

Yours faithfully

Andrew Frost
Head of Planning Services
Planning Services
Chichester District Council

ARUN DISTRICT COUNCIL P/97/15/PL
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P/97/15/PL Managed breach of shingle split at Pagham Harbour

Item

Required by the
LVR

YES/NO

Additional Comment

1

Affordable Housing
Statement

No

Does not apply.

2

Draft
Obligation

Planning

No

Does not apply.

Biodiversity Survey
& Report

Yes

Please refer to
R2446_Final_Vol1MainReport_9Septi5.pdf

Section 8.15.4 — Breeding birds baseline
survey information undertaken by Royal
Society for the Protection of Birds (RSPB).
Section 11.2.1.2 — Proposed mitigation for
nesting birds.

Section 8 — baseline and impact assessment
on SSSI and associated interest features.
Section 11.2 — proposed mitigation for
significant impacts on SSSI and associated
interest features.

Land Contamination
Assessment (LCA)

No

According to the LVR, a LCA is required for
developments which involve any significant
ground disturbance. The proposed project
could potentially qualify for this given that it
would involve the excavation of material to
create a breach in the shingle spit.

Please refer to
R2446_Final_Vol1MainReport_9Septi5.pdf

Section 7.1.4 - Information on the baseline
sediment quality in Pagham Harbour.

Section 7.2.1.2 — Assessment of the effects
on water quality during construction. This
explains that the levels of contamination in
the sediment that is proposed to be
excavated is likely to be low given the
predominantly coarse grain size (and low silt
content) and also low levels of contamination
already found within the harbour.

For this reason a LCA is not considered
necessary or appropriate, and has not been
undertaken for the proposed development.

Economic
Development
Statement

No

Does not apply.

Retail Impact
Assessment (RIA)

No

Does not apply.
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Item

Required by the
LVR

YES/NO

Additional Comment

Flood
Assessment

Risk

Yes

An evaluation of the Flood Risk has been
undertaken as a core element of the EIA.

Please refer to
R2446_Final_Vol1MainReport_9Septi5.pdf

Section 6.3.2.4 — Presents results of surge
tide analysis and flood risk levels.

Section 6.3.5 - Evaluates the flood risk
effects and benefits of the proposed project
along Pagham Beach and within Pagham
Harbour.

A separate stand-alone FRA has also been
produced. Please refer to Appendix C of the
Design and Access Statement and other
Planning Documentation.

Surface
Drainage

Foul &
Water
Statement

No

Does not apply.

Land  Engineering
Works Statement

Yes

No material will be imported or exported and
the required bed levels will be monitored by
the engineering contractor. The proposed
project will involve the excavation and re-
location of material from the proposed breach
to the infill channel area. Please refer to
Section 3 of the Environmental Statement.
R2446 Final Vol1MainReport 9Sept15.pdf

10

Landscaping
Strategy

No

Please refer to
R2446_Final_Vol1MainReport_9Septi5.pdf

Section 5.5.2 - The proposed change to the
spit morphology will alter the existing
appearance of the shoreline and its
‘seascape’ and then allow natural processes
to continue reshaping it. In the context of the
dynamic nature of this environment, and the
continual landscape changes which are
typical of it, this adjustment is not considered
to be significant and therefore landscape has
been scoped out of the EIA.

Section 8 - Geomorphological changes are
considered within this section.

11

Lighting
Assessment

No

Does not apply.

12

Noise/Extraction
Assessment

No

Does not apply.

13

Bin  Storage &
Collection Provision

No

Does not apply.
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Item | Required by the YES/NO | Additional Comment
LVR
14 Parking Plan No Does not apply.
15 Planning Application | Yes Please refer to
Summary R2446_Final_Vol1MainReport_9Sept15.pdf
The Non-Technical Summary at the beginning
of the Environmental Statement provides a 14
page summary. This includes an overview of
the proposed project and a description of its
key impacts.
Should a short one paragraph summary be
required:
"Application 1o make a sustainable shoreline
adjustment at the mouth of Pagham Harbour
that will allow natural processes (o continue
having a dominant intiuence on the shoreline
while also addressing the damaging effect of
erosion and shingle starvation occurring at
Pagham by undertaking a managed breach of
the Church Norton shingle spit and using the
excavated malierials to block the existing tidal
channel! along Pagham Beach.”
16 | Street Scene No Does not apply.
17 | Structural Survey & | No Does not apply.
Conversion Method
Statement
18 | Telecommunications | No Does not apply.
Development
Statement
19 | Transport No Does not apply.
Assessment  (TA)/
Travel Plan (TP)
20 | Transport Statement | Yes Please refer to
R2446_Final_Vol2Appendices_9Sept15.pdf
Appendix | — Transport Statement.
21 Tree Survey & | No Does not apply.
Arboricultural
Implications
22 Lidsey Foul Water — | No Does not apply.
Environmental
Assessment
Statement
23 | Validation Checklist | Yes
24 Plan & Drawing | Yes Please refer to
Requirements Fig1_Location_Plan.pdf
Fig2_Block_Plan.pdf
Fig3_Block_Plan.pdf
Fig4 Profiles.pdf
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Item

Required by the
LVR

YES/NO

Additional Comment

25

Historic
Environment
Records Search

No

Please refer to
R2446_Final_Vol1MainReport_9Septi5.pdf

Section 5.2 — archaeology has been scoped
out on the basis that the project will not affect
features of archaeological or cultural heritage
value. The shingle spit is a recently formed
morphological features and the proposed
breach will be created in an area where the
tidal inlet entrance was previously positioned.
Section 8 - Geomorphological changes are
considered within this section.

ARUN DISTRICT COUNCIL P/97/15/PL




e DIVERSH

ARUN CHECKLIST

Pieaw mmpideﬂ this form having regard to the Biodiversily Checklist Notes, which can be found at:
hiip e arun.goy.uk/download ofm?doc=doom@3iimdn 1 170.pdfEver=7a5,
Aif oy Hok Yes, vou st \mwde SR f_.)rim i Eﬁrmatamidtai@mmt with the Heation, if

Hals YEE

Has the site been surveyed for bats? 1
Are there any structures on site which have the polential 1o support roosting bats?

Sruchres with high polential wlude alf agricultural bulidings, bulldings with weather
boarding, tunnels, mines, ice houses, bridges, ofiff faces with crevices and woodland. Further
guidance can be found in Bal Burveys, Good Practics Cuikislnes available from
vy Dats.org.uk and the Bat Mitigation Guidseiines avaitahls from;

i dwww neturslenaland oiukiounworkdrequlstionfwiidifel’species/bats asex

Are there any trees on the site which have the potential 1o support roosting bats?

Trees with high potential to support roosting bats inchuds old and veteran tress and any tree
with oracks or orevices. Whers approprisle, foraging and commuting routes should be
incorporated into the design of the scheme Furlher guidance can be found in 'Bat Surveys:
Good Practice Guiksiines’

Barn COwis

Has the site besn surveyved for barn owls?*

s there any svidence of barn owls nesting on or nesr the sile or are there suitabls £
nesting areas on the develomment sile™

Bam owls often nest In farm bulldings, dovesoles, bale siacks, hollow trees and 2 wids
variety of derefict buildings. Barn owis require habitat which supports high number of small
mammals ncluding pesture, hedgsrows and woodiand. Further information can be found in
‘Barmn Owls On Site: A guids for developers’ available at:

htodfeublications. naturslengland. onuuldoublication/ 76007 Jeaten Q40030

Breeding birds YES
Has the site been surveyed for breeding birds® a

Wil areas of hedgerowfscrublwoodiand/irees or cother features likely {0 be used by Ef’f

nesting birds be affacted by the propossi™

i Yes' then miligalion measures 1o ensure cccupled nests are protecled should be
included with the application.” _4o/ach Wwe’ﬁ f?é ::@3% pedsode. .. ¢
Badgers ““ﬁ‘?{

Has the site been surveyed for badgers?®

_____
i

_____

iz there any svidence of badgers on or near the application site?

#Are badgers commuting through the site to foraging arsas?

Badgers use a wide variety of habitals and selts can be found in hedgerows, woodiands,
sorub and feld marging. Whers aporopriate, sefe roules o foraging areas should he
mcorporated inio the development proposals. Furbher information can be found in ‘Badgers
and Development avaiiable at:

hite e naturalendland.ors gifounworkiregulationfwildiife/soeciesbaduers.asnn

Updated 10/03/15
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Dormice

Has the site been surveyed for dormice? =

ix there suitable habitat for dormice on, or close to the application site?™ {3

Dormice are Tound in a variety of habitate including ancient semi-natural woodiand, sorub,

young plantations (both broadisaved and conifercus) and hedgerows. Oocasionally they ars

recorded in gorse sorub, heathiand and alder trees in resdbeds. Further information can be

found in The Dormouse Consepvation Handbook available at;

ntndoublications natwralengland g ukisublication/8001 8 7catetione=232020.

Great crested newis YES
]

Has the site been surveyed for great crested newls?™
is there sultable habitat for great cresied nowls on, or close o the application site?* O

Great crested newts are offen recorded in ponds, resdbeds, ditches and mineral workings.
Terrestrial habital used by newls is varied and includes semi-natural grassland, woodiand,
hadgerows and pasture and are often found In urban sites including gardens. Further
guidance on great cresied newis can be found in the Great Crested Newt Mitigation
Guidelines frony:

hitn/inubiications. natursisnyland orguldhublication/8 10420 7catenon=30014

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

YES
Reptiles o
Has the site been surveyed for reptiles?
is there suitable habilat on the site for reptiles® L

Raptiles use a varisty of habilats including rough grassland, heathland, allotments, scrub,
brownfield sifes, field marging and ahandoned gardens. Further information can be found
al:

bttt naturalengland org uk/images/Reptiles tomB-217 1284

Updated 10/03/135
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Any Draft' issue of this report, and any information contained therein, may be subject to updates and clarifications
on the basis of any review comments before Final issue. All content should therefore be considered provisional,
and should not be disclosed to third parties without seeking prior clarification from ABP Marine Environmental
Research Ltd ("ABPmer") of the suitability of the information for the intended disclosure and should not be relied
upon by the addressee or any other person.

Unless previously agreed between the addressee and ABPmer, in writing, the 'Final issue of this report can be
relied on by the addressee only. ABPmer accepts no liability for the use by or reliance on this report or any of the
results or methods presented in this report by any party that is not the addressee of the report. In the event the
addressee discloses the report to any third party, the addressee shall make such third party aware that ABPmer
shall not be liable to such third party in relation to the contents of the report and shall indemnify ABPmer in the
event that ABPmer suffers any loss or damage as a result of the addressee failing to make such third party so
aware.

Sections of this report rely on data supplied by or drawn from third party sources. Unless previously agreed
between the addressee and ABPmer, in writing, ABPmer accepts no liability for loss or damage suffered by the
addressee or any third party as a result of any reliance on third party data contained in the report or on any
conclusions drawn by ABPmer which are based on such third party data.
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Managed Breach of Shingle Spit at Pagham:
Flood Risk Assessment
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Introduction
Project Background

On behalf of the local community at Pagham (West Sussex), the Pagham Parish Council
(PPC), and its working group the Pagham Flood Defence Steering Group (PFDSG), are
proposing to undertake a managed breach of the shingle spit at the mouth of Pagham Harbour,
West Sussex (Image 1). The main aims of this shoreline adjustment (hereafter referred to as
either ‘the [proposed] project’ or the ‘community project’) are to move the coastline towards a
more sustainable morphology! and address the coastal erosion, amenity and human health
problems that are presently being experienced along the adjacent Pagham Beach.

The location of the proposed breach is shown on Image 1.
excavated, will have the following design characteristics:

The proposed breach, as

. A central 40 m channel at a depth of -1.80 mODN, which is equivalent to the Mean
Low Water (MLW) level and is comparable to the channel bed level of the existing
harbour inlet channel;

. Side slopes on each side of the breach that will be set at approximately a 1:4 gradient;

. A width of 80 m at tidal elevation of +3.0 mODN level which is approximately at the
Highest Astronomical Tide (HAT) level; and

. An excavated volume of around 42,000 m® (below +3.0 mODN) with an expected

additional 10,500 m? needing to be excavated above the +3.0 mODN elevation.

:m_
-

-

1

R/4282/01
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i.e. one that is more natural, self-maintaining, requires less frequent and costly intervention and has a wider range
of social ecological and economic benefits than alternatives (in keeping with the principles of sustainable
development as directed by the National Planning Policy Framework (NPPF)).

R.2520
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The material excavated from this breach will be used to infill the existing channel which is
adjacent and just to the north-east of the breach (Image 1). Once the breach is created and
the existing channel is closed, natural processes will take over and no ongoing management of
the site (e.g. maintaining the breach position) is proposed. However, one subsequent breach
intervention has been included as part of the proposal as a contingency in the unlikely event
that the breach should close.

Scope of Flood Risk Assessment

This Flood Risk assessment (FRA) has been prepared to accompany the planning application
for the proposed project in fulfilment of the validation requirements cited by the Local Planning
Authorities (Chichester District Council (CDC) and Arun District Council (ADC)) and at the
request of the Environment Agency. It is noted that the main aim of this project is to alleviate
flood risk and has been a material consideration in preparing this FRA.

The methodology of this FRA follows guidance provided by Department for Environment, Food
& Rural Affairs (Defra) and Environment Agency (2015). Furthermore, it has been prepared in
accordance with the requirements of the National Planning Policy Framework (NPPF)
(DCLG, 2012; para 103) and provides an assessment of the flood risk as a consequence of the
proposed project.

In accordance with the guidance, this FRA covers the following:

. Planning context (Section 2);

The sources of flood risk and coastal erosion pressures (Section 3);

A brief description of the proposed project and its objectives (Section 4);

The key benefits of the project, and whether the project is considered appropriate for
the proposed location (Section 5);

The impact of the proposed project on the existing coastal erosion, and in turn, flood
risk along Pagham Beach and inside Pagham Harbour (Section 6);

Climate change (Section 7);

The sequential test and exception test (Section 8); and

A completed site-specific FRA checklist (Section 9).

R.2520

\\\\\
b TR



.

£

™

2.1

R/4282/01

ARUN DISTRICT COUNCIL P/97/15/PL

RGN

Managed Breach of Shingle Spit at Pagham:
Flood Risk Assessment

X
L

R

e

Planning Context

The proposed project is situated across the border of two Local Planning Authorities. The Local
Planning Authorities are ADC and CDC. The principal seftlement affected by the project is
Pagham (see Image 2).

Relevant planning documents to this FRA are reviewed in the following sections to set the
proposed project in the context of national, regional and local policy.

Plan of key local features at Pagham

Image 2.
National Planning Policy Framework

The NPPF sets out the Government's planning policies for England and how these are
expected to be applied (DCLG, 2012). The NPPF replaces previous national planning policy
guidance which was primarily contained within a series of Planning Policy Guidance notes
(PPGs) and Planning Policy Statements (PPSs). The framework is a key part of Government
reforms to make the planning system less complex and more accessible, to protect the
environment and to promote sustainable growth.

The NPPF acts as guidance for local planning authorities and decision-takers, both in drawing
up plans and making decisions about planning applications. The framework incorporates
policies relating to climate change, flooding and coastal change that are of direct relevance to

the proposed project. These include the following:

R.2520
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Development should be planned to avoid increased vulnerability to the range of

impacts arising from climate change (DCLG, 2012; para 99);

. Inappropriate development in areas at risk of flooding should be avoided by directing
development away from areas at highest risk, but where development is necessary,
making it safe without increasing flood risk elsewhere (DCLG, 2012; para 100);

. When determining planning applications, local planning authorities should ensure flood

risk is not increased elsewhere and only consider development appropriate in areas at

risk of flooding where, informed by a site-specific flood risk assessment? following the

Sequential Test, and if required the Exception Test, it can be demonstrated that:

- Within the site, the most vulnerable development is located in areas of lowest
flood risk unless there are overriding reasons to prefer a different location; and

- Development is appropriately flood resilient and resistant, including safe
access and escape routes where required, and that any residual risk can be
safely managed, including by emergency planning; and it gives priority to the
use of sustainable drainage systems (DCLG, 2012; para 103).

. Local planning authorities should apply Integrated Coastal Zone Management to
integrate terrestrial and marine planning regimes (DCLG, 2012; para 105);
. Local planning authorities should reduce risk from coastal change by avoiding

inappropriate development in vulnerable areas or adding to the impacts of physical
changes to the coast. Local planning authorities should identify Coastal Change
Management Areas® likely to be affected by physical changes to the coast (DCLG,
2012; para 106);

. Local planning authorities are expected to be clear what development will be
appropriate in Coastal Change Management Areas* and make provision for
development and infrastructure that needs to be relocated away from Coastal Change
Management Areas; and

In addition, as set out in paragraph 168 of the NPPF, Shoreline Management Plans (SMPs)
should inform the evidence base for planning in coastal areas. The prediction of future impacts
should include the longer term nature and inherent uncertainty of coastal processes (including
coastal landslip), and take account of climate change.

2 A site-specific flood risk assessment is required for proposals of 1 hectare (ha) or greater in Flood Zone 1; all
proposals for new development (including minor development and change of use) in Flood Zones 2 and 3, or in an
area within Flood Zone 1 which has critical drainage problems (as notified to the local planning authority by the
Environment Agency); and where proposed development or a change of use to a more vulnerable class may be
subject to other sources of flooding.

3 This is an area identified in Local Plans as likely to be affected by coastal change (physical change to the
shoreline through erosion, coastal landslip, permanent inundation or coastal accretion).

4 Essential infrastructure may be permitted in a coastal change management area, provided there are clear plans to
manage the impacts of coastal change on it, and it will not have an adverse impact on rates of coastal change
elsewhere.

R/4282/01 10 R.2520
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1999 Saved Policies

The Local Plan for Chichester District (CDC, 1999) consists of the Saved Policies in the
Chichester District Local Plan (adopted April 1999). These policies guide development in this
district and are used to make decisions on planning applications. Until the new Local Plan
2014-2029 has been adopted (see Section 2.2.2), the following policies, which have been
identified as being particularly relevant to the proposed project, remain current:

Policy C3: Managed Realignment States that “Proposals for the managed realignment of sea
defences or coast protection structures which provide nature conservation and/or landscape
benefits will be permitted providing there is no loss of the best and most versatile agricultural
land or danger to buildings and provision is made for diversion of the coastal path or other
affected public rights of way’.

Policy C9: Sea Defence and Coast Protection Works states that “proposal for the
construction of new or replacement sea defence and coast protection works... will be permitted
provided that: the District Planning Authority can be satisfied that the technical requirements of
the coast protection authority have been met; in the rural area they are not visually obtrusive or
damaging to the open appearance or character of the shoreline...; they would not be damaging
to features of ecological or archaeological significance to the locality; they do not involve the
visible use of waste material; they are of a design... which, where technically feasible, will
attract accretion of silt and plants to reduce the visual impact of works;... they maintain access
for commercial and leisure fishing activities”.

2.2.2 Key Policies 2014-2029 Proposed Modifications

On 30 May 2014, the Chichester Local Plan: Key Policies 2014-2029 and supporting
documents were submitted for independent examination to the Secretary of State for
Communities and Local Government via the Planning Inspectorate (CDC, 2014). The
Secretary of State has appointed an independent Inspector to conduct the Examination.

The Local Plan provides the broad policy framework and a long-term strategy to manage
development, protect the environment, deliver infrastructure and promote sustainable
communities within Chichester District (excluding the area within the South Downs National
Park) to 2029. Once adopted, all planning applications will be assessed against the policies in
the Local Plan.

The final scheduled session on the examination of the Chichester Local Plan: Key Policies Pre-
submission 2014-2029 was held on 3 December 2014 and the Council has consulted on the
Proposed Modifications it considered were required to make the Plan sound. Any minor
changes required on the basis of accuracy, clarity or for updating purposes will be included in
the adopted version of the Chichester Local Plan.

R/4282/01 11 R.2520
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The Proposed Modifications consultation ran for six weeks from 8 January 2015 to 19 February
2015. The Inspector has carefully considered all the representations submitted in response to
the Council's proposed modifications and will take account of these in writing the report which
was unavailable at the time of writing.

Particularly pertinent policies in the pre-submission document (CDC, 2014) are now listed.

The proposed Policy 22 on ‘Integrated Coastal Zone Management for the Manhood
Peninsula’ could be viewed as pertinent, as the Church Norton Spit is essentially part of the
Peninsula, even though the affected community at Pagham is not on the Peninsula, nor is it
within the boundaries of CDC. For the Manhood Peninsula, CDC pledges to “prepare plans,
strategies, projects and other measures, in partnership with other organisations and local
communities, to ensure that the Manhood Peninsula is planned for in a coordinated and
integrated manner, whilst recognising the individual needs of the communities within the area’.
Proposals and initiatives will be supported that promote the following general objectives:

1. Facilitate the economic, environmental and social well-being of the area;

2. Address proposals for the coastline and coastal communities set out in Coastal
Defence Strategies and Shoreline Management Plans;

3. Contribute to greater safeguarding of property from flooding or erosion and/or enable
the area and pattern of development to adapt to change, including the relocation of
current settlement arcas, and vulnerable facilities and infrastructure that might be
directly affected by the consequences of climate change;

4. Provide resources to improve the process of harbour and coastal management,
incorporating and integrating social, recreational, economic, physical and
environmental issues and actions;

5. Improve infrastructure to support sustainable modes of transport, especially cycle
ways, bridleways and footpaths, including the National Coastal Footpath; and

6. Provide the means of supporting regeneration on the Manhood Peninsula.”

Proposed Policy 44, Development around the Coast, states that “planning permission will be
granted for development in the coastal area, outside of Settlement Boundaries, where it can be
demonstrated that all the following criteria have been considered:

1. There are no harmful effects on or net loss of nature conservation or areas of
geological importance within the Chichester and Pagham Harbours and Medmerry
Realignment;

2. The development provides recreational opportunities that do not adversely affect the
character, environment and appearance of the coast and Chichester Harbour Area of
Outstanding Natural Beauty;

3. Regard has been shown to the high quality and inclusive design of new buildings in
coastal locations in accordance with other relevant design and historic environment
policies;

4. There are measures for mitigation of any detrimental effects including where

appropriate the improvement of existing landscapes relating to the proposal;

R/4282/01 12 R.2520
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5. Where appropriate, opportunitics have been taken to upgrade existing footpaths and
cycle paths, enhance and protect the National Coastal Footpath and ensure that public
access is retained and provided to connect existing paths along the waterfront;

6. The development would result in improvements to or redistribution of moorings, marine
berths or launch on demand facilities (dry berths) in the harbours; and

1. The development would not be detrimental to infrastructure for, and quality of, water-

based recreation, or be detrimental to the safety of navigation.”

Proposed Policy 48 Natural Environment States that “planning permission will be granted
where it can be demonstrated that all the following criteria have been met:

1. There is no adverse impact on:
- The openness of the views in and around the coast, designated environmental
areas and the setting of the South Downs National Park;
- The tranquil and rural character of the area; and
- Development recognises distinctive local landscape character and sensitively
contributes to its setting and quality;

2. Proposals respect and enhance the landscape character of the surrounding area and
site, public amenity and detailed design;

3. Development of poorer quality agricultural land has been fully considered in preference
to best and most versatile land; and

4. The individual identity of settlements, actual or perceived, is maintained and the

integrity of predominantly open and undeveloped land between settlements is not
diminished.”

2.3 Arun District Local Plan

2.3.1 2003 Saved Policies

The current Local Plan for Arun District was created in 2003 (ADC, 2003) and the Council is
currently in the process of producing a new one (Section 2.3.2). The following policies are of
particular relevance to the proposed project:

Policy GEN10: Tidal Flooding and Coastal Defence States that “The risk to development in
areas subject to flooding and coastal erosion is set out in the Coastal Defence Strategy. The
Coastal Defence Strategy identifies standards of defence and future management”.

Policy GEN19: Coast Protection and Sea Defence Works states that “Proposals for coast
protection and sea defence works or improvements to existing works will be considered in the
light of the following: (i) the recommendations of the shoreline management plan and the
coastal defence strategies in respect of the physical maintenance of the coastline and coastal
defences; (i) their impact on the visual character of the open, undeveloped coast and on the
appearance and use of the coastline in the built-up areas; and (iii) that the proposed method of
coastal defence is technically sound and appropriate to the task”. The main aim of the policy is
to maintain sea defences and protect the coast where necessary through the use of the best
technically, economically and environmentally appropriate solutions.

R/4282/01 13 R.2520
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The Arun District Local Plan 2011-2031 and supporting documents were submitted on
30 January 2015 for independent examination to the Secretary of State for Communities and
Local Government via the Planning Inspectorate.

The Local Plan sets out a vision for the future of Arun up to 2031. This Local Plan sets the
planning framework for the district and will detail planning policy and identify the amount of
development proposed and where it should be located. It will also be used in the consideration
of planning applications. The Plan covers the Arun Local Planning Authority Area. The Local
Planning Authority is ADC administrative area excluding land within the South Downs National
Park Authority boundary.

Particularly pertinent policies in the pre-submission document (ADC, 2014) are now listed.

Policy W DMé Coastal protection States that “Proposals for coast protection and sea defence
works will be permitted if they:

a. Have been considered in light of their impact on the visual character and value of the
open, undeveloped coast, protection and enhancement of coastal habitats and the
provision of opportunitiecs to complete the coastal footpath and improve the
appearance and use of the coastline in the built-up areas.

b. Use methods of coastal defence that are technically sound and appropriate to the task
and do not have a detrimental effect on other parts of the coastline; and

c. Are in accordance with the Shoreline Management Plan or Strategy for the particular
frontage.

Proposals for development in coastal locations, including for example, sea defence works, will
be permitted providing they protect and enhance coastal habitats such as vegetated shingle.
Where habitats are lost through the provision of sea defence works, replacement habitats must
be provided in a suitable location. Any works under this policy should take account of any local
and/or interest features. Developments shall also be consistent with all other Local Plan
policies.”

2.4  Beachy Head to Selsey Bill Shoreline Management Plan

Pagham Harbour falls within the Shoreline Management Plan 2 (SMP2) Policy Unit PU4d25
(South East Coastal Group, 2006). The SMP2 indicates a policy of Managed Realignment at
this location given the very dynamic and heavily environmentally designated nature of the area.
Pagham Beach falls within the SMP2 Policy Unit PU4d24 and has a policy to ‘Hold the Line’.
There has been a change in the policy options for this part of the coast (including SMP2 Policy
Units PU4d25 and PU4d24) as a result of newer and more detailed Pagham to East Head
Coastal Defence Strategy (Environment Agency, 2013) which has adopted a policy of ‘Adaptive
Management at Pagham (Section 2.5).

R/4282/01 14 R.2520
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Pagham to East Head Coastal Defence Strategy

The Pagham to East Head Coastal Defence Strategy has been produced by the Environment
Agency in partnership with CDC and ADC. The Strategy looks at ways to manage the risk of
flooding and erosion to 5,300 properties on the West Sussex coastline, between Pagham
Beach and West Wittering, over the next 100 years. This Strategy updates the SMP2 policies
provided in the Beach Head to Selsey Bill SMP (Section 2.4).

The strategy covers the main population centres around Pagham, Selsey and the Witterings.
There are 20,000 permanent residents, and thousands of people visit the area each year, many
staying in local caravan parks. Land is generally low but many of the area’s properties are on
higher ground, resulting in the need to manage the risks from both flooding and erosion.

The Environment Agency, CDC and ADC worked together to produce the strategy. All three
organisations approved the final version in 2008 and 2009. The Strategy area is split into six
management frontages. Chichester District Council (CDC) manages four frontages. The
Environment Agency manages the Medmerry frontage, with joint responsibility for the Pagham
frontage shared with ADC and CDC.

The recommended management option for Pagham is Adaptive Management> (Environment
Agency, 2009). Urgent work is required to manage erosion at Pagham Beach. Given the level
of uncertainty in this rapidly changing system, a flexible response is needed that can manage
flood and erosion risk, as well as the internationally designated nature conservation site. For
this reason Adaptive Management has been recommended for this frontage. An adaptive
management plan is to be produced and a management group set up to implement the plan
subject to funding availability.

2.6 Other Plans

Pagham Parish Council has produces a Neighbourhood Development Plan (Pagham Parish
Council, 2014). Such plans set out specific policy proposals for a given parish and involve
detailed consultation with statutory stakeholders and the local community. The Neighbourhood
Plan is awaiting final approval from ADC, pending some further work on associated
assessments.  With respect to policies and proposals contained within, the following are
particularly pertinent:

Proposal 1: Coastal Protection States that "The Parish Council will support proposals for
coast protection and sea defence works, in the area shown on the Proposals Map, to reduce
flood risk and to protect against the loss of homes, businesses, tourism attractions and habitats
in Pagham, in pursuit of the adopted Pagham to East Head Coastal Defence Strategy 2010,
together with its associated Strategy Approval Report 2009 and its Decision Framework for
Adaptive Management at Pagham Harbour. The detailed design of the works will be to the

5 Defined as “Managing complex coastal areas by monitoring changes and acting on them in a planned but flexible

way, increasing our understanding over time”.
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satisfaction of the regulatory authorities and should ensure that any significant impact on the
Designated Nature Sites within the vicinity of the works is avoided."

Strategic Flood Risk Assessment

The proposed project is situated across the border of two Local Planning Authorities: CDC and
ADC. Both Local Planning Authorities have prepared Strategic Flood Risk Assessments
(SFRAs) (Capita Symonds, 2008a; b). The Chichester District SFRA and the Arun District
SFRA include maps showing recorded historic flood incidents from a large range of sources
(fluvial, tidal, groundwater, sewer, surface water)®.

The SFRAs indicate that Pagham Beach, Pagham Harbour and Church Norton are mainly
protected by large shingle banks (i.e. the shingle spits and beaches either side of the tidal inlet
entrance to Pagham Harbour). It should be noted that due the highly dynamic nature of this
coastline, the morphology of the spits and tidal inlet entrance and the level of protection
afforded by defences that existed at the time that these SFRAs were undertaken (2008) will be
different to the current (2015) situation (see Section 3).

The SFRAs predicted tidal (surge) flooding from a coastal event with a 0.5% Annual
Exceedance Probability (AEP) to result in the 2008 sea defences in Pagham Harbour to be
overtopped, causing tidal flooding in the lower areas of Sidlesham, Pagham and Church
Norton.

For the extreme event’, tidal flooding was predicted to occur in Sidlesham, Church Norton and
Pagham due to the overtopping of sea defences in Pagham Harbour. The climate change
scenarios modelled in the SFRA were also used to indicate residual risk. For the 2056 event,
the defences along Pagham Harbour were predicted to be overtopped causing flooding
throughout the land north of Selsey.

6
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These maps are not available on the online published versions of these SFRAs and have therefore not been taken
account of as part of this FRA.
Residual risk is the flooding caused by an event bigger than an event for which the flood defences were designed.
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Sources of Flood Risk

The source of flooding to the proposed project site is from the sea. This coastline is at risk of
periodic flooding from extreme high tides, storm surges and waves. Maintaining adequate
beach levels provides protection from flooding. The existing coastal defences in the wider
study area along Church Norton, Pagham Harbour and Pagham Beach consist of shingle spits
and beaches, in some areas stabilised by rock and timber groynes. Recent rock revetment
works along a short section at the rear of the shingle beach at Pagham has provided remedial
measures to arrest recent coastal erosion pressures on the local beach, and as a consequence
offer flood protection (Image 3).

N

(Photograph courtesy of John Akerman)

Image 3. Church Norton Spit at Pagham and existing rock revetment (27 February
2015)

In most instances, existing sea defences are constructed (or recharged and re-profiled if
necessary in the case of shingle beaches) to offer protection from the 0.5% AEP storm surge
(Capita Symmonds, 2008b). However, there exists a residual risk of flooding behind these
defences from the chance that extreme high tides and tidal surges, coupled with wave action,
could produce water levels exceeding the height of the frontage and therefore causing them to
be overtopped. There also exists a risk of flooding due to flood defences breaching.

Coastal erosion can exacerbate the potential flood risk to properties along this coastline. The
main erosion problems at Pagham Beach are largely being caused by the ‘Church Norton Spit
in front of Pagham Harbour which has grown substantially over the last decade. In recent
years, the spit and the Pagham Harbour tidal inlet channel have extended and migrated

R/4282/01 17 R.2520
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northwards along Pagham Beach; and this has caused/allowed a tidal inlet channel to cut into
the beach leading to rapid localised shoreline retreat (Image 3).

The existing coastal morphology is resulting in erosion, and in turn, flood risk to residential
properties at the south-western side of Pagham Beach which are currently being afforded
protection by recent rock revetment work. This revetment, however, is vulnerable to failure. In
the near future, the spit and channel are also likely to outflank the existing structures on the
shoreline (revetment and groynes) to further exacerbate erosion along the central part of the
beach further to the east.

The current morphology is also posing a problem for the remainder of the beach. The central
part of the Pagham Beach area is in an eroding/deteriorating condition, and in this present
state has a substantially reduced amenity and reactional value. This is because not enough
shingle is being allowed to move north-eastward through normal long-shore sediment transport
pathways into this part of the beach. Instead, the shingle is largely being stored or ‘locked up’
within the spit and its fronting ebb delta feature8. Material is not being moved ashore in large
part because of the strong flows that occur through the elongated tidal inlet channel. This
reduction in the shingle supply is exacerbating beach erosion problems along Pagham Beach
and increasing flooding risk to residential properties.

The Church Norton Spit is also now responsible for beach erosion on the northern bank of the
Pagham Harbour inlet channel. This is driven by high current velocities within the channel,
which are sufficient to expose the filled geotextile bags (and rock revetment) currently being
used for coastal protection (Image 4).

N ™™ X \,\ \\l‘\" - |
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(Photograph courtesy of ABPmer, 2015

Image 4. Exposure of the geotextile bags within the inlet channel

8
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The ebb delta is the area of deposited shingle that lies in front of (on the seaward side of) the inlet and is where
shingle is deposited due to the nature of the tides draining Pagham Harbour.
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Man-made features or fixed structures have also influenced the evolution of the spit, harbour
entrance and inlet channel and, in recent years, are also partly responsible for the erosion
issue presently experienced along Pagham Beach. For instance, whilst the migration of the
Church Norton Spit is predominantly controlled by the balance in longshore drift and the
influence of the tidal inlet channel, the channel itself has become artificially impinged by the
training wall that was built in 1963 and reconstructed in the 1980s to provide stability to the
harbour entrance. Without the training wall, the channel would have been able to erode the
distal end of the northern (Pagham) spit in order to follow a more natural sinusoidal
(meandering) shape, possibly taking it away from the properties situated along Pagham Beach.

The groynes in place on Pagham Beach are designed to stabilise the beach during periods of
erosion and to enhance deposition/retention when the sediment supply is sufficient. Presently,
however, the most south-westerly groynes are constraining the Pagham Harbour inlet channel,
which has been forced northwards towards Pagham Beach by the migrating Church Norton
Spit. This has been aggravating the erosive pressure at this part of the beach.
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Proposed Community Project and Its Objectives

The current morphology of the spit is resulting in immediate coastal erosion, and in turn, flood
risk to residential properties at the eastern side of Pagham Beach and is also posing an erosion
threat to the remainder of the beach which is in a deteriorating condition and has reduced in
amenity and recreational value. In addition, it is causing distress and concern to the local
community given that the current management of the foreshore and comparatively short term
reactive initiatives are leaving the beach at risk of sudden unpredictable effects from future
storm events.

Following a review of alternative management options for the spit feature at Pagham Harbour
(ABPmer, 2015), it was concluded that the most appropriate sustainable solution for the long
term is to create a managed breach through the spit feature. This preferred option has been
informed by past case examples and underpinned by the large amount of research and
management work that has been carried out on Pagham Harbour and Pagham Beach over
many years. This past work included reviews of possible intervention options such as closing
the tidal channel and protecting the Pagham Beach foreshore (Royal Haskoning, 2014a; b).
Other options considered were a combined approach of breaching the spit and constructing a
new stabilising cross-shore training wall. These alternative options together with the “do
nothing” option are reviewed in greater detail in Section 2.2 of the Environmental Statement.

The proposed community project will involve excavating a breach directly in front of Pagham
Harbour aligned to the existing 1963-installed steel sheet training wall (i.e. where the tidal inlet
entrance was previously located throughout the latter half of the 20t Century) (Image 1). The
material excavated from this breach will then be used to locally infill the existing channel to the
north-east of the breach. This will create a new straight and relatively short tidal inlet channel
immediately in front of Pagham Harbour.

Once the existing channel is closed and the new breach is created, natural processes will take
over and no regular ongoing management of the site (e.g. maintaining the breach position) is
anticipated. However, as a contingency, the option for one subsequent breach intervention is
included as part of the proposal. A more detailed description of the proposed project is
presented in Section 3 of the Environmental Statement.

A summary of the main objectives of the proposed community project are as follows:
. Achieves spatially larger and longer-term coastal defence benefits for the Pagham
Beach foreshore;

Brings other gains that are linked to having an improved beach structure and better
coastal protection including improvements for the site’s amenity value and for the
‘human health’ of the local community in this vulnerable coastal location;

Represents a more cost-effective use of public money (with local community funding
support);

Involves the application of a ‘soft’ solution that works with natural processes at the
coast, rather than fighting against them with hard engineering;

R.2520
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Mimics a process (i.e. breaching of the spit) that will occur naturally in the much longer-
term future (as well as being one that has happened in the past) but exerts a degree of
sensitive control over this process rather than waiting for it to happen naturally in the
future in an unknown form and location over unknown timescales;

Helps the community to actively re-engage with the environment on their doorstep
including by using their voluntary support to assist with site management; and

Provides greater assurance that the tidal functioning of Pagham Harbour will be
maintained.
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Key Benefits of Proposed Project

The proposed breach has been designed to be at its most stable position compared to other
locations (including the current inlet condition). The proposed project is also predicted to allow
for a marginally improved tidal exchange in the harbour. In addition, it will remove the tidal
scouring effect away from Pagham Beach and allow the separated northern end of the Church
Norton Spit to integrate back into the north-eastward transport pathways. This will allow
material to be supplied to the currently impoverished Pagham Beach through natural
processes. All of these changes will effectively remove the existing coastal erosion pressure
along Pagham Beach and in turn alleviate flood risk to properties in this area.

The project represents a ‘soft’ solution to the coastal erosion and flood risk problems along this
frontage because it seeks to mimic a process (i.e. breaching of the spit) that has happened
naturally in the past and is likely to occur in the longer-term future (though probably not within
the next decade). However, it does this in a predictable and controlled way that addresses
immediate problems, anticipates future needs, and also buys time for the ongoing adaptive
management of this coastline.

The proposed managed breach of the Church Norton Spit is designed to alleviate the problems
arising in a proactive manner that works with natural coastal processes and also then allows
these processes to subsequently continue being the dominant factor influencing the coastline.
Compared to alternatives, this approach can achieve more natural, and spatially extensive,
coastal protection improvements as well as benefits to human health and site amenity.

These benefits are not all realised by other alternatives which typically seek to ‘fight against’
natural processes often in a more reactive and localised manner (e.g. by introducing rock
armouring or gravel-filled bags, shingle recycling, installing training walls or groyne, fixing the
breach closed). The proposed approach is also more cost—efficient in terms of the gains
achieved for the money spent.

A further benefit of this project arises from the fact that it is very much a ‘community project’. It
was the local community who originally emphasised the need for it and have continued to be
supportive of it as the design has been developed. This proposal will inherently help the
community to re-engage with the environment on their doorstep rather than viewing it as a
threat to homes on the beach. Members of the community have also volunteered to play an
active role in the management of the environment following the implementation of such a
measure. Thus the potential exists for greater coherence between the needs of the
environment and the community. Given the multiple benefits associated with the project, it is
considered to be in keeping with the principles of sustainable development as directed by the
National Planning Policy Framework (NPPF).

Also, in the event that the new breach closed, it is likely to be more easily re-opened than if the
current spit and inlet closed up. Thus, while environment effects will occur, that are reviewed in
detail within the Environmental Statement, there will be inherent long term environmental
benefits associated with the proposed scheme (e.g. for water quality and ecology) in terms of
greater assurances that the tidal functioning of Pagham Harbour will be maintained.
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The proposed project is also considered to be an appropriate ‘Adaptive Management’ measure
and, as such, is in-keeping with the strategic coastal defence objectives as set out in the
Pagham to East Head Coastal Defence Strategy (Section 5.1). Adaptive management is a
process that is adopted for complex coastlines and essentially involves an iterative sequence of
monitoring and action. In this case the intention of the proposed project is to adjust the
morphology of the environment in as natural a manner as possible and then to allow the
environment to naturally readjust. This process of adjustment will be monitored and the results
will feed back into ongoing strategic decisions.

5.1  Adaptive Management Approach

The Pagham to East Head Coastal Defence Strategy requires that an Adaptive Management®
approach needs to be taken (Environment Agency, 2009) and that Pagham Beach and the
mouth of Pagham Harbour should be viewed as one frontage. The primary goals for this
project in this context are to:

. Alleviate the pressure being placed by the tidal channel; and
. Allow a flux of shingle into the Pagham Beach shoreline to reverse recent beach
erosion trends.

Along the shoreline in front of the harbour, the dominant activity is one of longshore and
offshore transport of shingle with periods of natural breaching, breach movements and man-
made closures. In this context, and given the need to work with natural processes, any
measure that seeks to halt this longshore transport process should be discouraged. For
example introducing training walls or trying to fix the environment in place on such a dynamic
coastline is likely to cause problems later. The use of such cross-shore structures may solve
the short term critical erosion problems in times when the shingle supply is in surplus, as is
seen presently, but they are likely to also cause longer-term erosion pressures over possibly a
larger area of the shoreline when the shingle becomes scarce. This is because such structures
could then effectively inhibit longshore sediment transport.

The problems and challenges of using long-shore and/or cross-shore fixed revetments are
already in evidence on this site because these techniques have already been employed. The
emergency revetment work that has been undertaken on Pagham Beach has protected a short
section of the western end of Pagham Beach from the effects of erosion by the migrating tidal
channel. However, this has not created a stable coastal defence structure but one that has
required regular subsequent intervention (with associated costs) to maintain its functionality.
The construction of the initial emergency rock revetment in the 2013 winter cost approximately
£500,000. The subsequent beach recycling efforts and urgent remedial works to the rock
revetment and groyne which were being undermined by scour cost a further approximately
£360,000 the following year.

9 Defined as “Managing complex coastal areas by monitoring changes and acting on them in a planned but flexible
way, increasing our understanding over time”.
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Whist the revetment works address the problems being experienced where the tidal channel is
cutting in currently, they do not address the fact that the spit will grow and continue to cause
further tidal channel incursions along the beach. Thus, it is deferring the problem to the
eastern parts of the beach as the spit continues to grow.

The idea has been proposed that the existing rock armour on the beach could be moved when
such pressure is placed further down the beach. For example in the Defra (2015) review it is
stated that “a key reason for the use of rock in the revetments was that it could be moved to
other areas of the beach when necessary’. This is highly unlikely to be a realistic situation.
This is because once the armouring is removed from one part of the beach it will then simply
leave the area of their original placement exposed to the strong tidal flows being caused by the
attempted migration of a tidal channel. Therefore moving rock armouring from one previously
protected location (whether the existing position or from any future location in which it needs to
be placed) would simply re-expose that formerly protected beach section to tidal pressure.

The only realistic way to protect the beach over the longer-term using revetment work will be to
continue extending the armouring along the foreshore. This would incur substantial costs (for
installation as well as for regular management) and would ultimately also become a ‘Hold the
Line’ strategy rather than Adaptive Management (thus not in keeping with the management
strategy for this section of the coast). In addition, it is worth noting that any such further work
may well have to be undertaken at very short notice in response to sudden storm events. This
would leave little time for the relevant consenting and procurement works to be carried out
(Dornbusch, 2014) and would increase the flood risk the Pagham frontage.

The problems with using groynes is clear from conditions on site where the channel has broken
through Groyne 4 and is continuing to pro-grade and exert further pressure on Groyne 3 and on
the beach behind. Groynes 3 and 4 have helped to stall the passage of the spit by causing a
diversion of the tidal channel away from the shore but, in doing so, have placed further
pressure on the beach locally by helping to force the spit into the shore (i.e. along its ‘preferred
north-easterly alignment).

Where the groynes not present, a progressive extension to the long-shore revetment would still
be needed given the pressure exerted by the channel. However, the spit would also be more
likely to progress rapidly in a parallel alignment to the shoreline and ultimately would be more
likely to weaken and breach naturally at some point along its length. The existing groynes are
thus effectively slowing these processes from occurring.

Overall, the proposed project is the preferred coastal erosion and flood risk management option
for this frontage as it is considered to be the only longer-term ‘soft solution’ for this particular
site in view of its history and the dynamics of the environment. This approach is considered to
be an appropriate Adaptive Management measure for the entire frontage and, as such, is in
keeping with the objectives of the Pagham to East Head Coastal Defence Strategy.

R/4282/01 24 R.2520

ARUN DISTRICT COUNCIL P/97/15/PL



\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ § Managed Breach of Shingle Spit at Pagham:
§\\\B\\\\\\\\\\\\\\\\§\\§\\\§\\}\i\\}\\\\\\\\\\\\\ Flood Risk Assessment

.0\

Impact on Flood Risk

This section presents the changes in coastal erosion pressures and indirect flood risk
alleviation that the proposed project will bring to the Pagham Beach foreshore. The changes in
high water levels as a result of the proposed project within Pagham Harbour and the
consequences in the context of existing flood risk are also considered in this section.

This assessment has been informed by historical reviews of the harbour conditions alongside
estimations and predictions of the future evolution of the beach and spit both with and without
the proposed project (as presented above). The review of issues within Pagham Harbour has
also been informed by the numerical modelling analysis conducted by ABPmer (see Section
6.3.2 and Appendix A of the Environmental Statement) as well as using expert analysis of the
evidence and an understanding about the proposed coastal improvement measures that are
underway and proposed within the harbour.

Where the benefits provided to Pagham Beach are considered, these are presented in a way
which will allow for informed judgments to be made about the flood defence costs and benefits.
This is designed to assist with developing funding calculations using the Government's FDGIA
(Flood Defence Grant-in-Aid) cost calculations (Defra, 2011). These calculations are based on
an understanding of the proposal costs, the number of properties at risk and the duration of the
coastal protection benefits that is afforded by the scheme.

These FDGIA cost metrics are often more easily applied to projects that enhance defined
sections of sea walls and thus protect discrete coastal areas for definable periods of time. By
contrast, the soft-solution approach that is being adopted for this proposed project (which is
designed to ensure natural processes have a dominant influence on the foreshore) will benefit
properties across a relatively large and unconstrained area over varying timescales. Therefore,
there are some inherent uncertainties associated with making predictions about the precise
duration and scale of coastal protection benefits.

The FDGIA process can address these uncertainties as long as the predictions remain realistic
in the context of the available evidence. Therefore, care has been taken to make realistic but
not ‘high-end’ ‘over optimistic’ estimates of the duration of future benefits (in general a value of
around 8 years has been used) even though the benefits may well extend over a longer period
(predictions for the decline of the separated end of the spit are in the region of 8 to 12 years
and the benefits of this in terms of sediment supply to Pagham Beach is likely to have value
well beyond this timeframe).

The relatively distinct nature of this project, and its coastal protection benefits, will be
recognised in the application of any future detailed cost:benefit analysis, along with a
consideration of the wider benefits that the project will have for the amenity value of the beach
and the economics of the town. The following section considers the key issues that will be
relevant for different sections of the Pagham Beach shoreline as well as Pagham Harbour.
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.1 Pagham Beach (Erosion to the South-West of Groyne 3)
Once implemented, the project will have an immediate coastal protection benefit for this south-
western section of the beach (see Image 5) which has been rapidly eroding in recent years with

large scale reductions in beach volumes. This erosion has been evident for the 11 years
between 2003 and 2014 (see Image 6) and more so for the latest full annual period between

February 2013 and 2014 period (see Image 7). \\\\\\\N

A

N

Image 5. End of Church Norton Spit and properties behind on a high tide

In this area, the beach crest has substantially narrowed by around 30 m and reduced in
elevation including reaching emergency levels that have triggered the coastal defence
interventions on the western side. The proposed managed breach of the spit will provide rapid
coastal protection benefit here because, once undertaken, there will no longer be strong
erosive flows through the tidal channel and this will ease the erosive pressure.

Following implementation of the proposed managed breach the model predicts local peak flow
speeds on a mean spring of 0.30 m/s, whilst neap flows will not exceed 0.15 m/s. These flow
speeds will be insufficient to erode gravel sized material; requiring approximately 0.8 m/s and
greater (for coarser fractions). As such, the considerable erosion pressure currently placed on
the Pagham frontage by the spit and inlet channel will rapidly ease.
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Image 6. Beach volume changes (2003 to 2014) along Pagham Beach (centre and
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This change will rapidly benefit the south-western end of this area (south-west of Groyne 4).
Here, the 15 properties fronting the beach have already been protected through the recent
placement of revetment work0. In the future, however, the proposed managed breach is
expected to ease the pressure on these defences (as the spit joins to the beach and extends it)
and reduce the need for this existing revetment to be maintained (for an estimated period of 8
years) and this will have an ongoing cost benefit.

The bay between Groynes 4 and 3 already has some revetment and bags but this area may
still be vulnerable to erosion (under existing conditions) given the nature of the defences
(Dornbusch, 2014). These defences protect 10 properties whose benefit has not yet been
formally claimed under FDGIA (Image 8). These properties will receive benefit for the

estimated 8 year period (from reduced tidal erosion pressure and increased shingle supply)
and there will also be reduced maintenance costs (i.e. there is expected to be no need to
maintain the revetments and recycle shingle) over this period.
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Funding for these works was claimed under FDGIA and were part funded with contributions from the local

community on the basis of the protection is afforded.
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There is no intention as part of this project to remove the existing rock armour, or other
protective features, from this area. Instead it is valuable that they remain in place to ensure
they provide continuing protection along this part of the shoreline and to avoid incurring costs
associated with such removal work.

In terms of the future protection, this not thought to be needed for 8 years at least (i.e. the
duration of the benefit of the proposed managed breach and the length of time it would take for
the distil end of the spit to winnow into the wider shoreline). However, on such a dynamic
foreshore there is always a risk that the shoreline will become vulnerable and it will be the best,
and most cost-effective, solution to keep this protection in place in case there is an unforeseen
re-exposure of this location in the short term and to provide a basis for protection over the
longer-term.

6.2 Pagham Beach (Erosion Between Groyne 3 and the Yacht Club)

Once implemented, the project will have an immediate coastal protection benefit by removing
the risk of erosion from a future encroachment of the spit and tidal channel. It will also, in the
short to medium term, reverse the trend of erosion and beach loss by re-introducing long-shore
shingle transport to the beach.

The ongoing process of erosion is evident along the section of the beach between Groyne 3
and the Yacht Club where beach volumes have substantially reduced over time. This is
evident for the 11 years between 2003 and 2014 (see Images 6 and 9) and for the latest annual
period between February 2013 to 2014 period (see Images 7 and 10). There has, however,
been a small amount of local accretion of the beach (between Groynes 2 and 3) which may in
part be due to artificial shingle recycling measures or the trapping of eroded sediment on the
up-drift section of the beach.

In general, there has been an approximate retreat of the upper shoreline by between 10 and 30
m over the last decade but also retreat of the lower shore by 5 to 10 m over the 2013 to 2014
period alone. The greatest retreat is occurring just to the north-east of Groyne 1 where the
beach is being starved of sediment. Currently the beach crest immediately in front of the
properties has remained at a high elevation of around 5.6 to 6 m ODN (possibly with some
man-made intervention) but it has narrowed (by around 16 m) in areas to the north-east of
Groyne 1 and as the lower beach continues to reduce in elevation this will increasingly
compromise the beach crest over time.

This progressive shingle loss may cause erosion damage to properties in the next few years.
However, there is a further risk of more rapid damage in the likely event that the spit extends
towards the maturing ebb delta area in front of this part of the beach. In that event the
encroaching tidal channel could extend into the beach and cause rapid erosion from high flow
speeds.
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Such an event is expected to occur within 1 to 2 years and especially after a winter storm
period. However, as discussed previously, the location for such a future effect will be
dependent upon the alignment that the tidal channel takes and that, in turn, will be strongly
dependent upon whether Groyne 3 stays in situ. [f this groyne does stay in place the spit may
move offshore but if the groyne fails (as Groyne 4 has done) then the spit is likely to move
inshore, pass the end of Groyne 2 and contribute to erosion in the vicinity of this groyne. Whilst
the precise location and timing of this tidal channel effect are difficult to predict, the proposed
spit breach will provide an immediate alleviation of this impending risk. Then, within a few
weeks and months, the area will begin to benefit from the import of shingle as the spit feature
begins to integrate into the Pagham shoreline.

These processes will benefit the 43 properties that lie along the foreshore from Groyne 3 to the
Yacht Club area (see Image 8). These properties are expected to be adversely affected within
2 to 3 years with no intervention. They will be benefited for at least 8 years, thereafter. This 8
year period is based on the time that it is likely to take the separated end of the Church Norton
Spit to decline at a rate of 15-20,000 m*/year. However, as described previously, use of the
spit decline rate as a measure for how the beach might respond is indicative only. It is not
anticipated that there will be simple unidirectional export of the materials from the spit that then
move into and along the beach to the north-east and the pattern of shingle movement and the
manner in which it reshapes Pagham Beach will be influenced by the nature and frequency of
storm events that are observed during the years after the project’s implementation.

This 8 years period is considered to be as a realistic period for the duration of benefit arising
from the work. Indeed, this value is considered to be relatively low (and precautionary) when it
is noted that this part of the beach has lost in the region of 65,000 m? of sediment/shingle over
the period from 2003 to 2014 (35,000 m* as shown in Image 9 plus around a further 30,000 m?
imported or recycled in 2009 and 2010) including during the severe storm periods of the
2013/14 winter. The proposed breach of the spit and the unlocking of the retained shingle is
likely to resupply at a rate of around 15-20,000 m?/year and would potentially offset the
observed losses within 4 years. Ultimately the re-supply could substantially stabilise or reverse
the past trend of sediment loss for perhaps more than 10 years.

6.3 Pagham Beach (Erosion Between Yacht Club Area and End of East Front
Road)

The benefits of the proposed project further along the eastern side of Pagham Beach will occur
over a longer timeframe than those predicted for the rest of the foreshore (under the present
condition). This area of the beach is eroding but at a slower rate than other up-drift sections of
the shoreline. This is because any shingle that is exported to the east is re-supplied by
sediment imported from the immediate west (supply which will include material that was
introduced as part of previous beach nourishment campaigns). Ultimately, and with no
intervention, as the supply to the west decreases then the rate of erosion in this area will
increase.

In this area, it is notable that the top of the beach is typically eroding while the lower areas
appear to be more stable and preferentially receiving shingle through littoral drift (see Image 8).
The beach crest in this area has retreated by around 6 or 7 m over the last decade and a
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continuation (and anticipated acceleration) of this rate will result in damage to properties within
10 to 15 years. Added to this, there is the risk that if the spit and its associated tidal channel
continue along its potential meander path that there will be a future encroachment of the spit
into this part of the beach in a decade or so. In this event there may be more rapid localised
losses to the beach through tidal scouring.

In the years after the implementation of the proposed breach, this area will begin to receive an
increased supply of shingle from the redistribution of the spit and ebb delta that will stabilise or
reverse the ongoing erosional trend. The net benefits, in terms of avoiding erosion to
properties, may well not be observed for a decade however, in keeping with the benefits
projected for other areas of the beach the benefit when it arrives can be expected to last for at
least around 8 years. There are 34 properties fronting this section of the beach that will be
benefited (Image 8).

As described previously for the section of coast to the west, this 8-year duration of benefit is
expected to be a minimum duration and may well be longer. This area has lost in the region of
3,000 m? of sediment/shingle over the period from 2003 to 2014 but the proposed breach of the
spit and the unlocking of the retained shingle is likely to resupply at a rate of around 15-20,000
m?/year for around 8 years. This could substantially stabilise or reverse the past trend of
sediment loss for perhaps for up to 20 years.

6.4 Pagham Beach (Flooding of the Beach and Sandy Road Area)

The benefits that the proposal will provide for the section of shoreline between Groyne 3 and
the Yacht Club area (as described in the preceding section) will reduce the risk of a possible
future flood event behind the beach. This poses a risk to the low elevation areas around Beach
Road and Sandy Road (areas that were also subject to flooding in the 1933). In this area,
there are 23 properties and a vacuum pumping station (Image 8).

Flooding of this area could occur as a result of localised wave overtopping along the frontage in
the event that the existing beach height and width is no longer sufficient to protect the
properties from breaking waves. This is the issue presently seen along the south-eastern
section of the frontage where the rock armouring has been placed to address the risk.

As described above, the beach between Groyne 3 and the Yacht Club area is continuing to
retreat and reduce in volume (especially in its low shore elevation) although the crest has
remained relatively stable. With continued loss of beach material the residential properties are
expected to be adversely affected within 2 to 3 years and this could also introduce the risk of
wave overtopping under storm conditions. This has the potential to affect 23 properties within
the flood zone.

The flood zone in this case is illustrated as the pale blue triangular area around Beach and
Sandy Road, as shown in Image 11, but also in the equivalent area illustrated in Image 12.
Image 11 describes the flood risk zones identified by the Environment Agency based on the
standard of existing defences; currently it identifies a low risk of flooding to this area but this
risk is increasing over time as shingle depletion occurs in the fronting beach. Image 12 shows
an equivalent triangle zone at risk of flooding for around a 1:10 to 1:200 year period. This plot
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describes the results of ABPmer analysis which compares the existing land elevation (from
2014 LiDAR data) around the harbour and at Pagham against the extreme water levels that are
predicted for a range of return events (3.17 mODN water level for a 1:1 return event to 3.93
mODN at a 1:1000 return event).

This analysis indicates that there is a low likelihood of any flooding occurring outside of this
Beach and Sandy Road area because of the topography of the land. There is also unlikely to
be sufficient water in the overtopping events to cause any issues beyond this zone, particularly
considering that most of the gardens/roads are constructed from a gravel/sand sub-base which
will act somewhat as natural drainage.

The western end of Pagham around Lagoon Road is within a flood zone (as shown in dark blue
in Image 11) but that is due to the risk of flooding via Pagham Harbour. That risk will be
reduced because the Environment Agency is carrying out defence improvements along this
frontage.

In other areas much of Pagham is highly elevated (above present and future sea levels). As
such, flooding through tidal inundation is unlikely (i.e. above a 1 in 1,000 year event) at present
and into the near future. This is also illustrated by both the Environment Agency flood map !
(see Image 11) and the extreme water levels map (see Image 12).

777
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(Source: Environment Agency, 2015a)

Image 11. Areas of flood risk along the Pagham frontage
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Image 12. Land elevations around Pagham Harbour equating to projected extreme
water levels
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6.5 Pagham Harbour

After the introduction of the breach, water levels in the nearshore region, seaward of the
proposed harbour inlet are not expected to be noticeably affected through the tidal cycle. Also
there is not expected to be any increase in wave penetration into the harbour.

Some minor changes in water levels are expected within Pagham Harbour. During the initial
period of breach adjustment there is likely to be a small reduction in high water levels across
the harbour: in the order of 0.05 to 0.06 m (5 to 6 cm) over a mean spring tide and less than
0.02 m (2 cm) over neap tides (see Image 13). This effect would only occur in the period
where the breach self-adjusts. Once the breach has self-adjusted (especially following an
initial a sequence of larger spring tides), it will deepen and allow greater volumes of water
through thus restoring the baseline tidal patterns. Critically, this work indicates that there will
be no adverse effect during this initial and temporary adjustment period and that the potentially
reduced high water levels will technically have a beneficial effect in terms of flood risk.
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The consideration of a surge tide shows that peak water levels within the harbour have a minor
reduction during the period of self-adjustment in breach dimensions, but thereafter the flood
risk levels remain unchanged.

The initial self-adjustment of the breach to a new morphological equilibrium is expected to be
achieved over the course of a few spring tidal cycles. Any subsequent natural readjustment of
the breach and inlet channel is likely to either increase (if the breach widened/deepened to a
greater degree) or decrease high water (if it narrowed). Such changes will be in keeping with
the range of conditions experienced previously (given the range of morphologies that
previously existed at the site) and will continue to be an inherent function of the natural
dynamic environment in the future.

As there will be no adverse effects within the harbour, the harbour’s internal defences will also
not be adversely affected. It is also noted that the Environment Agency already has measures
in place to further enhance protection to vulnerable areas around the harbour. The defences
protecting the western side of Pagham, for example, have been flooding from the eastern side
of the harbour (Image 14). Improvement works on this section are ongoing and soon to be
completed (Nick Gray, Environment Agency, Pers. Comm.), as shown in Image 15. Although
these works were for flood risk alleviation, as is the case for the proposed project, contrastingly
they did not require a FRA.

There are further proposals in the future for defence improvement works on the north-west side
of the harbour between the Ferry Pumping Station and Sidlesham although these works are at
the appraisal stage and have not been commissioned yet (see Image 14).
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Image 13. Time series plots of water levels at three points within the harbour before and after scheme implementation
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(Souréé: Environment Agency)
Image 14. Environment Agency defence improvement areas in Pagham Harbour
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(Photograph courtesy of the Environment Agency, October 2015)
Image 15. Environment Agency works on eastern side of Pagham Harbour

6.6  Summary and Cost Implications

In summary, there will be substantial coastal erosion and therefore flood risk benefits to
Pagham Beach and a low lying area behind from the proposed project. There is also not

expected to be any adverse effects on the existing defences within Pagham Harbour. Along
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the beach the benefits are largely from reduced erosion risk (Outcome Measure 3 (OM3);
Defra, 2011) but also from a potentially reduced flood risk (Outcome Measure 2 (OM2);
Defra, 2011).

In total there are up to around 110 properties that could be benefited over different timescales
and which would otherwise be at risk imminently and certainly within the next 20 years. In
summary the pressures on these properties and the benefits from the proposal are as follows:

. South-West of Groyne 3 (OM3 Erosion Risk Category). Immediately easing erosion
pressure from tidal channel on this section of the breach and removing need for
ongoing maintenance of existing revetment work. Estimated 10 properties benefiting
that are unclaimed under FDGIA (plus further 15 that have been claimed) for 8 years
from completion of the proposed scheme;

" Between Groyne 3 and Yacht Club area (OM3 Erosion Risk Category):
Immediately reducing future risk of erosion from spit and tidal channel migration and
then within weeks/months beginning to re-supply the beach with shingle to stabilise
beach or reverse the past trends of sediment loss. Estimated 43 properties benefiting
(all unclaimed under FDGIA) for at least 8 years from 1-2 years after project
implementation;

- Between Yacht Club area the end of East Front Road (OM3 Erosion Risk
Category): Within months and years the scheme will begin to re-supply the beach with
shingle to stabilise beach or reverse the past trends of sediment loss. Estimated 34
properties benefiting (all unclaimed under FDGIA) for at least 8 years from 5-10 years
after project implementation;

. Beach and Sandy Road Area (OM2 Flooding Risk Category): Reduced risk of wave
overtopping in the future. Estimated 23 properties benefiting (all unclaimed under
FDGIA) for at least 8 years from 2-3 years after project implementation;

Further analysis of the effects on these properties (and the cost: benefit of the work) will be
needed as part of any submission of funding to the Environment Agency and this will need to
consider the net value (Outcome Measure (OM1)) of these properties and other assets along
the beach and the timings over which benefits will accrue.

The cost of implementing the work to protect up to 110 properties for a period of around 8
years (possibly longer) will be in the region of £1 million from the works themselves (estimated
£700,000) along with further consenting work (estimated £100,000) and compensation
measures (estimated £200,000). By contrast the costs of protecting the 15-25 properties on
the western side of the beach also has already cost in the region of £1.5 million over the last 6
winters with the sum being incurred increasing over time with the growth of the Church Norton
Spit'2.

12 Over the last three winter periods these measures have cost around £900,000, including £500,000 for the 2012/13
revetment and £360,000 for later remedial/improvement measures. In the years preceding, there were fees
incurred for shingle beach nourishment in 2010 (£600,000) and beach shingle recycling in 2009 (£43,000).
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Climate Change

According to guidance provided by Defra and Environment Agency (2015), a site specific FRA
needs to consider how flood risk at the site is likely to be affected by climate change and take
account of the potential impacts of climate change over the development’s lifetime.

United Kingdom NPPF guidance (DCLG, 2012) for the UK suggests that when preparing a
SFRA or a site-specific FRA, the allowances for rates of relative sea level rise as provided by
Defra (2006) should be used as “a starting point” for coastal (tidal) flooding considerations. In
September 2011, however, the Environment Agency (2011) issued sea level rise and climate
change adaptation advice. This guidance includes updated sea level rise allowances from
UKCPOQ9 (Lowe et al., 2009), based on the Intergovernmental Panel on Climate Change (IPCC)
fourth assessment report, which subsequently replaces the Defra (2006) predictions.

Environment Agency (2011) recommends that an upper confidence band of non-exceedance
(95%ile) medium emission scenario is adopted from UKCPOQ9 for future sea level rise
predictions. The predictions for sea level rise for the south coast of England are provided in
Table 1.

Table 1. Predictions for sea level rise
Sea Level Rise (m) 2010 2020 2030 2050 2070 2090 2110
UKCPO09
(Medium Emissions/95%ile) | ° 005 | 011 024 | 039 | 05 | 073

The proposed project seeks to address existing and anticipated coastal erosion problems (as
well as post-breach benefits) over a period of around 10-20 years. This is because, for this
highly dynamic coastline, making predictions about the future morphological evolution of the
site beyond this timeframe is not possible. For this reason the longer-term issues associated
with climate change and sea level rise have not been reviewed in detail. They will instead need
to be considered on an ongoing basis as part of a continuing process of adaptive management
that is recommended for this area by the Pagham to East Head Costal Defence Strategy (see
Section 2.5).
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Vulnerability and Use

Flood Zone definitions are set out in the NPPF (DCLG, 2012):

. Flood Zone 1 - land assessed as having a less than 1 in 1,000 annual probability of
river or sea flooding (<0.1%);
. Flood Zone 2 - land assessed as having between a 1in 100 and 1 in 1,000 annual

probability of river flooding (1% — 0.1%), or between a 1 in 200 and 1 in 1,000 annual
probability of sea flooding (0.5% — 0.1%) in any year;

. Flood Zone 3 - land assessed as having a 1 in 100 or greater annual probability of river
flooding (>1%), or a 1 in 200 or greater annual probability of flooding from the sea
(>0.5%) in any year.

Note these flood zones refer to the probability of river and sea flooding, ignoring the presence
of defences.

The proposed project partly overlaps with Coastal Flood Zone 3 (Image 16). This indicates that
the area could be affected by flooding, either from rivers or the sea, if there were no flood
defences.

(Soufce: Environment Agency, 2015b)

Image 16. Flood zone map along Pagham frontage
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The proposed project provides flood control infrastructure and involves sand and gravel
working and is therefore classified as water compatible. Water compatible development is
considered appropriate development within Flood Zone 3a and Flood Zone 3b according to the
flood risk vulnerability and flood zone compatibility matrix provided in the Defra and
Environment Agency guidance (2015).

Sequential Test

According to Defra and Environment Agency guidance3, a sequential test is required if both of
the following apply:

. The development is in Flood Zone 2 or 3; and

A sequential test has not already been done for a development of the type the
applicant plans to carry out on their proposed site.

The sequential test ensures that a sequential approach is followed to steer new development to
areas with the lowest probability of flooding. The proposed project is considered appropriate
given that it is designed to reduce coastal erosion and flood risk and needs to be at the
proposed location, in order for it to fulfil its purpose (Sections 3 and 4).

Water compatible development that occurs in Flood Zone 3b (functional floodplain), as is the
case for the proposed project, should be designed and constructed to:

. Remain operational and safe for users in times of flood;
Result in no net loss of floodplain storage; and

Not impede water flows and not increase flood risk elsewhere.

Exception Test

According to Defra and Environment Agency guidance4, the exception test should be carried
out for developments that are:

- Highly vulnerable in flood zone 2; and
. More vulnerable in flood zone 3a or essential infrastructure in flood zone 3a or 3b.

Neither of the above applies to the proposed project and therefore the exception test is not
required.
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Flood Risk Assessment Checklist

The site-specific FRA checklist provided in the Defra and Environment Agency guidance (2015)
has been completed and is provided in Table 2.

Table 2.

Site-specific flood risk assessment checklist

Item

Comment

Section in
Report

1 Development Description and Location

a.  What type of development is proposed
(e.g., new development, an extension to
existing development, a change of use
etc.) and where will it be located?

New development.

b. Whatis its flood risk vulnerability
classification?

Water-compatible development.

8.1

c. s the proposed development consistent
with the Local Plan for the area?

Yes.

d.  What evidence can be provided that the
Sequential Test and where necessary the
Exception Test has/have been applied in
the selection of this site for this
development type?

In terms of the sequential test, the proposed
project is considered appropriate given that it is
designed to reduce coastal erosion and flood
risk and needs to be at the proposed location, in
order for it to fulfil its purpose.

The exception test has not been undertaken as
the proposed project does not fulfil the
necessary criteria.

8.2and 8.3

e.  Will your proposal increase overall the
number of occupants and/or users of the
building/land, or the nature or times of
occupation or use, such that it may affect
the degree of flood risk to these people?
(Particularly relevant to minor
developments (alterations & extensions) &
changes of use).

No.

N/A

2. Definition of the Flood Hazard

What sources of flooding could affect the
site?

Tidal flooding

2.7

can you describe how flooding would
occur, with reference to any historic
records where these are available?

b. For each identified source in box 2a above,

Overtopping of sea defences.

2.7

c.  What are the existing surface water
drainage arrangements for the site?

Unknown.

N/A

3. Probability

Which flood zone is the site within?

o

Flood Zone 3

8.1

b. If there is a Strategic Flood Risk
Assessment covering this site (check with
the local planning authority). Does this
show the same or a different flood zone
compared with the Environment Agency’s
flood map? (If different you should seek
advice from the local planning authority
and, if necessary, the Environment
Agency).

No flood zone maps are provided within the
SFRAs available on CDC's or ADC’s websites.

N/A
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Section in
Item Comment
Report
c.  Whatis the probability of the site flooding, According to the Environment Agency Flood
taking account of the maps of flood risk Map for Planning, the site has a 1 in 100 or
from rivers and the sea and from surface greater annual probability of river flooding
water, on the Environment Agency’s web (>1%), or a 1in 200 or greater annual 8.1
site, and the Strategic Flood Risk probability of flooding from the sea (>0.5%) in
Assessment, and of any further flood risk any year.
information for the site?
d. If known, what (approximately) are the Unknown.
existing rates and volumes of surface water N/A
run-off generated by the site?
4. Climate Change
How is flood risk at the site likely to be affected | Climate change scenarios were modelled in the
by climate change? (The local planning SFRAs which showed that for the 2056 event,
authority’s Strategic Flood Risk Assessment defences along Pagham Harbour (in 2008 at
should have taken this into account. Further the time of the assessment) would be
information on climate change and development | overtopped causing flooding throughout the
and flood risk is available on the Environment land north of Selsey.
Agency’s web site.
The lifetime of the proposed project is only 10- 27and7
20 years because predicting the future
morphological evolution of the site beyond this
timeframe is not possible. For this reason the
longer-term issues associated with climate
change and sea level rise have not been
reviewed in this FRA in detail.
5. Detailed Development Proposals
Where appropriate, are you able to demonstrate | Not applicable.
how land uses most sensitive to flood damage
have been placed in areas within the site that N/A
are at least risk of flooding (including providing
details of the development layout)?
6. Flood Risk Management Measures
How will the site/building be protected from The proposed project is a water compatible
flooding, including the potential impacts of development located within the existing
climate change, over the development's floodplain which does not itself require
lifetime? protection from flooding. The offsite flood risk
benefits of the project are described below (see 7
point 7¢).
The potential impacts of climate change over
the lifetime of the proposed project (10-20
years) are not considered relevant.
7. Off Site Impacts
How will you ensure that your proposed The proposed project is considered appropriate
development and the measures to protect given that it is designed to reduce coastal
your site from flooding will not increase erosion and flood risk and needs to be at the 8.2
flood risk elsewhere? proposed location, in order for it to fulfil its '
purpose.
b. How will you prevent run-off from the Not applicable.
completed development causing an impact N/A
elsewhere?
R/4282/01 43 R.2520
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Item Comment Section in
Report
Are there any opportunities offered by the Yes. There will be substantial coastal erosion
development to reduce flood risk and flood risk benefits to Pagham Beach and
elsewhere? the low lying area behind from the proposed 6
project. There is also not expected to be any
adverse effects on the existing defences within
Pagham Harbour.
Residual Risks
What flood-related risks will remain after None.
you have implemented the measures to 6
protect the site from flooding?
How, and by whom, will these risks be Not applicable.
managed over the lifetime of the N/A
development? (e.g. flood warning and
gvacuation procedures).
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10. Conclusions

In view of the need for the project and its overall objectives, the proposed project is considered
to be sustainable in flood risk terms. Overall, when compared to alternatives the proposed
project can achieve more natural, cost-effective, and spatially extensive, coastal protection
improvements, as well as benefits to human health and site amenity. Furthermore, it follows
the principles of sustainable development as directed by the National Planning Policy
Framework (NPPF)).

The proposed project is also a more appropriate ‘soft’ solution for this particular site that works
with natural processes, in view of its history and the dynamics of the environment. This
approach is considered to be an appropriate Adaptive Management' measure for the whole
foreshore (Pagham Harbour and Pagham Beach) and, as such, is in keeping with the
objectives of the Pagham to East Head Coastal Defence Strategy.

If the proposed project does not take place, then Pagham Beach will face an increased risk of
coastal erosion and flooding. With sea levels at this location predicted to increase by 0.05m
and 0.73m in 2020 and 2090 respectively (Section 7), and changes to climate pattern resulting
in increased frequency and severity of storms, this risk is very likely to increase further,
especially as the conditions along the beach continue to deteriorate.

15
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Defined as “Managing complex coastal areas by monitoring changes and acting on them in a planned but flexible
way, increasing our understanding over time”.
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12. Abbreviations
ABPmer ABP Marine Environmental Research Ltd
ADC Arun District Council
AEP Annual Exceedance Probability
CDC Chichester District Council
DCLG Department of Communities and Local Government
Defra Department for Environment, Food & Rural Affairs
FDGIA Flood Defence Grant-in-Aid
FRA Flood Risk Assessment
HAT Highest Astronomical Tide
IPCC Intergovernmental Panel on Climate Change
LiDAR Light Detection And Ranging
MLW Mean Low Water
NPPF National Planning Policy Framework
ODN Ordnance Datum Newlyn
OM(1,2,3) Outcome Measure (1, 2, or 3)
PFDSG Pagham Flood Defence Steering Group
PPC Pagham Parish Council
PPG Planning Policy Guidance
PPS Planning Policy Statements
SFRA Strategic Flood Risk Assessments
SMP Shoreline Management Plan
SRCMP Strategic Regional Coastal Monitoring Programme
UKCP09 UK Climate Projections

Cardinal points/directions are used unless otherwise stated.

Sl units are used unless otherwise stated.
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