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Important note

This report has been prepared exclusively for East Suffolk Council (formerly Waveney District Council) and no
liability is accepted for any use or reliance on the report by third parties
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Executive summary

Jacobs have been commissioned by Coastal Partnership East (CPE) to undertake high-level assessments for
consideration by the Client Policy Review Group (CPRG) and to enable local officers to make a
recommendation as to whether existing Shoreline Management Plan policies at East Lane, Bawdsey should
remain or be updated. The CPRG comprises the Environment Agency (EA), Natural England (NE), Suffolk
County Council (SCC), the Water Management Alliance (WMA), on behalf of the East Suffolk Internal Drainage
Board, and community representatives, including Bawdsey Coastal Partnership.

The key driver for reviewing the need for a policy change at East Lane, Bawdsey (SMP policy unit HOL16.5) is
the development of further studies and new research that challenge some of the assumptions regarding coastal
processes operating on this section of coast, and which underpinned the existing SMP policy. Since the
development of the SMP there have been two notable changes that impact the SMP policy:

1) the implementation of works to achieve the Hold the line (HTL) policy have encroached 340 m north of the
policy unit boundary into HOL16.4 (where the SMP policy is Managed realignment (MR));

2) the SMP identifies the East Lane headland as crucial to retaining shingle within Hollesley Bay; however,
recent observations suggest that there is not an ongoing build-up of shingle at the southern end of the bay
and instead narrowing and deepening has been occurring at the junction, with the zone of erosion also
extending northwards.

Although this scope of this review is policy unit HOL16.5 (East Lane Bawdsey), for this review, we have
considered both HOL16.5 and the southern section of HOL16.4. These two policy units jointly provide coastal
defence to the flood risk area beyond and the current justification for the Hold the line policy at East Lane is its
influence on the stability of Hollesley Bay to the north (HOL16.4) and Shingle Street beyond (HOL16.3). The
encroachment of defences into HOL16.4 and the future need for further extensions also means that a policy
boundary change may need to be considered as part of the policy review.

This study has looked at possible ways of delivering the headline SMP policy options of Advance the line, Hold
the line (HTL), Management realignment (MR) and No active intervention (NAI). Across the two frontages of
policy unit HOL16.5 and the southern part of HOL16.4, there are various combinations of the SMP policy options
that could be considered; these are referred to as approaches.

Four possible viable approaches have been identified:

1 Approach 1 No active intervention (both units)

1  Approach 2 Hold the line (both units)

1  Approach 3 Hold the line (HOL16.5) with Managed realignment (southern part of HOL16.4)
1  Approach 4 Managed realignment (both policy units)

The technical viability of the different approaches, and implementation measures under these approaches, has
been evaluated through considering the physical impact on the shoreline, anticipated shoreline response and
potential implications. In support of this evaluation, studies undertaken since the SMP have been reviewed,
together a high level appraisal of recent beach profile data. Using this latest evidence and observations of recent
change, it has been concluded by this study that assumptions made during the development of SMP are subject
to challenge and as such so are the decisions previously made regarding current policy.

A high-level assessment has also been undertaken of the possible environmental and social impacts, as well as
the costs of four approaches, based upon existing information. It is not intended that this would fulfil the
requirements of a Strategic Environmental Appraisal (SEA) or Water Framework Directive (WFD) assessment:
these would need to be undertaken at a later phase if the CPRG decide to pursue a policy change.
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The intention of this study was not to make any specific recommendations on the need to change existing SMP
policy; but to inform that decision-making process. Initial conclusions are as follows:

il

At East Lane there is little need to do any significant work in the near term (next 20 years), but holding East
Lane point into the longer term will require further works, with two possible options:

- hold a beach, but this is technically difficult and very expensive, or
- significant improvements to revetment.

There is, however, a need to address risk of flooding to the north of East Lane (Hollesley Bay): here there is
already a significant risk of breach, which has required extension of works into this policy unit. This risk is
anticipated to continue. Measures to address this include:

- continually extend the defences northward, but beach loss likely and there would be a significant
impact on the designated site

- maintain a beach through structures, but nourishment likely to be required therefore expensive, plus
there would be an impact on the designated site

- managed realignment i either large scale (wetland) or set back: this is a possible longer term solution.

However, there are significant uncertainties over coastal processes and impacts; therefore, phased
approaches could be explored further which allow time for monitoring, more detailed evaluation and
planning.
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1. Scope of study

This study has been commissioned by Coastal Partnership East (CPE), which incorporates the following local
authorities; North Norfolk District Council (NNDC), Great Yarmouth Borough Council (GYBC), Waveney District
Council (WDC) and Suffolk Coastal District Council (SCDC) (the last two now combined as East Suffolk
Council). As lead authority for the Suffolk Shoreline Management Plan (SMP 7), East Suffolk Council is working
with the Environment Agency (EA) and other stakeholders to review Shoreline Management Plan (SMP) policy
at East Lane, Bawdsey, where current policy may need revision.

As part of this process, Jacobs have been commissioned to undertake some high-level assessments for
consideration by the Client Policy Review Group (CPRG) and to enable local officers to make a
recommendation as to whether existing policies should remain or be updated. The CPRG comprises the
Environment Agency (EA), Natural England (NE), Suffolk County Council (SCC), the Water Management
Alliance (WMA), on behalf of the East Suffolk Internal Drainage Board, and community representatives,
including Bawdsey Coastal Partnership.

At East Lane, Bawdsey (SMP policy unit HOL16.5) the driver for reviewing any need for a policy change is the
development of further studies and new research that challenge some of the assumptions regarding coastal
processes operating on this section of coast, and which underpinned the existing SMP policy. In addition, the
investment required to sustain the current SMP policy of Hold the line has increased significantly.

Potentially viable management approaches have been considered for this policy unit HOL16.5 (and the southern
part of policy unit HOL16.4), considering the SMP policy options of Advance the line (ATL), Hold the line (HTL),
Management realignment (MR) and No active intervention (NAI). A high-level assessment has also been
undertaken of the possible environmental, social and economic impacts of such approaches, based upon
existing information.

This report does not, however, make any recommendations on the need to change existing SMP policy and the
high-level appraisals are not intended to replace a Strategic Environmental Appraisal (SEA) or Water
Framework Directive (WFD) assessment, which may need to be undertaken as required at subsequent phases
depending on the way forward (see below).

The Strategic Environmental Assessment Directive (Directive 2001/42/EC of the European Parliament and
European Council on the assessment of the effects of certain plans and programmes on the environment)
requires that certain Plans and Programmes, which are likely to have a significant impact on the environment,
are subject to the SEA process. Similarly, the Environment Agency has recommended that decisions setting
policy should take account of the requirements of the Water Framework Directive, which imposes legal
requirements to protect and improve the water environment.

Both a Strategic Environmental and a Water Framework Directive Assessment were undertaken for the SMP,
which considered the potential impact of the proposed policies. As this current study is now considering the
need to revise SMP policy, further environmental screening may be required to appraise the potential strategic
impacts of measures that could be used to deliver an alternative policy option, to ensure the most appropriate
and environmentally acceptable solutions and locations are considered.
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This is the first of three phases to consider policy review:

Phase 1 (this report): Identify
and assess potentially viable
approaches to management

High-level review and assessment to provide a baseline appreciation of aspects that
are key to identification of a viable policy, with a focus on implementation measures,
concluding with a presentation of findings to the CPRG. Informed by this high-level
assessment the CPRG can conclude a preferred way forward, i.e. whether to pursue
any policy change and what the nature of that change might be.

Phase 2: Further assessments
of phase 1 outputs

Further detailed assessments, including more detailed environmental appraisals to
be undertaken as required to fully appraise the proposed policy change, including
formal engagement with statutory consultees required as part of that process.

Phase 3: Public consultation,
adoption and dissemination

Upon completion of necessary studies, the proposals will be subject to wider
consultation, to review and agree the policy changes. Following this, and taking
responses into account, the policy change process can be finalised accordingly.

The following sections of this report consider:

f
f

f
f

the existing situation (section 2),

appraisal of the SMP policy, including a review of assumptions made during the SMP and the new
information available since the SMP (section 3),

future management approaches (section 4).

appraisal of approaches (section 5)

Appendix A provides more details on coastal processes and shoreline change, based upon a review of the SMP
and a range of studies undertaken both pre and post the SMP. This has been supplemented by a high level
appraisal of historical maps and beach profile data collated as part of the Anglian Coastal Monitoring
Programme.

Appendix B provides details on the baseline conditions at the site, considering environmental, social and
economic considerations, which have then been appraised against the viable policies.

Appendix C includes cost information for the various implementation measures considered.

Appendix D includes comments received from the CPRG on the earlier version of this report and response to

c

omments.
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2. Existing situation

2.1 Location

Policy unit HOL16.5 (East Lane) lies to the south of Orford Ness within Hollesley Bay. The SMP recognised that

the unit lies within a larger management area, known as HOL16, which stretches between the apex of Orford

Ness and a location referred to as Bawdsey Hill. However, in terms of process interactions the SMP referred to a

wi der policy zone (PDZ6) stretching between Orford Nes
(Figure 2).

Policy unit HOL16.5 is defined by the beginning and end of the built defences (at the time of the SMP):
extending in front of the Martello Tower (Martello Tower W) at the start of Bawdsey cliffs, in the south, to the
boundary between the two northern-most irrigation ponds to the north.

However, since the SMP it has been necessary on four separate occasions to further extend defence works to
the north, beyond the management unit boundary, encroaching approximately another 340 m into Hollesley Bay
(policy unit HOL16.4).

2.2 Current policy

The Shoreline Management Plan covering the frontage, SMP7, was completed by Royal Haskoning in 2010.

The overall intent of t he pl anmnafjedhe suppymarad gistribgiontof sedimena HOL
along the coast, so as to maintain both Shingle Street and the agricultural value of the area in a sustainable

manner, supporting existing habitat development and adaptationd . Thi s woul d i nvolve mane
configuration of t he inlamdneeraticving-hod slippostihngehe mdbitity of dedinent i

along the frontage, while maintainingand al |l owi ng a r ol | back of the wide ¢
Integral to this was seen to be maintaining East Laneasaficont r ol poi aAlsokegwasthee system

understanding that within Holl esl ey Bay, hathnelermorthgtd e of
east wave conditions material would progress south, whilst under south easterly wave conditions there would be
northward drift.

It was, however, recognised that the long term sustainability of East Lane was uncertain. The SMP therefore
recommended ongoing monitoring and monitoring as part of the current scheme at East Lane recognising that
t h er e theyassibilifiy that policy would need to be revised in the light of this monitoring. Any revision of
policy would take account of potential damageso .

The SMP recognised that changes in management at East Lane could have an impact on coastlines both to the
north and south. The area south of Bawdsey cliffs lies within a separate management area, DEB17, which
covers the frontage from Bawdsey Hill to the mouth of the Deben (see Figure 2). The SMP aim for this area is to
dnaintain the natural throughput of sediment both along the cliffs and across the Deben, providing the
opportunity to manage defence of assets in a sustainable manner with minimal intervention in the coastal
processeso .

The SMP did not anticipate that impacts would extend beyond the Deben, as sediment to the mouth would
either be provided by sediment released from Hollesley Bay or erosion of Bawdsey cliffs, depending upon future
management of East Lane and Hollesley Bay.
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The following policies were defined for HOL16 and DEB17 (Figure 1); unit HOL16.5 is highlighted:

SUMMARY OF SPECIFIC POLICIES

Policy Unit Policy Plan
2025 2055 | 2105 Comment

HOL 16.1 | Orford Beach NAI NAI NAI Maintain supply to south.

HOL 16.2 | North Weir Point | MR MR NAI Potential need to manage changes in
estuary.

HOL 16.3 | Shingle Street MR HTL | HTL Manage periodic loss of width to
beach.

HOL 16.4 | Hollesley Bay MR MR MR Allowing rollback of the front line
shingle beach defence.

HOL 16.5 | East Lane |HTL | HTL | HTL | Maintain control of dritt.
HOL 16.6 | Bawdsey Hil | NAL | NAI | NAI | Maintain supply to the south.

Key: HTL - Hold the Line, A - Advance the Line, NAI- No Active Intervention
MR — Managed Realignment

SUMMARY OF SPECIFIC POLICIES

Policy Unit Policy Plan
2025 2055 2105 Comment
DEB 17.1 | Bawdsey Cliffs NAI NAI NAI

DEB 17.2 | Bawdsey Manor | HTL HTL HTL Maintain estuary configuration with
local decisions on management of
individual sections. This may require
private funding.

DEB 17.3 | Lower estuary HTL HTL MR Manage potential flood compartment
in a manner to allow sustainable
management of the estuary entrance.

DEB 17.4 | Felixstowe Ferry | HTL HTL HTL Manage alignment of the coast. This is
dependent on cyclical coastal process
moving sediment onto the frontage.
May need to review policy at the end
of the first epoch.

Key: HTL - Hold the Line, A - Advance the Line, NAI- No Active Intervention
MR — Managed Realignment

Figurel Summary of policider pdicy management are&tOl16and DER7, taken from the SMP (Haskoning, 2010).

Figures A14 and A15 in Appendix A of this report show the flood and erosion risk predicted by the SMP, for the

preferred policy options.
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Shoreline Management Plan Sub Cell 3C - Lowestoft Ness To Felixstowe Landguard Point
Baseline Location Map
Policy Development Zone 6 - Orford Ness to Cobbolds Point

aVickham Mal“kew i ¢ 2 Z B 3P
®Tunstall, Suffi j?e"”’gh ) T X 4

Orforc} Suffk

i .Wocdl ridge, Suffic

Bawdse
u Y

Felixstowe.

IXSTOWE
0 1 2 Kilometres
IS S S — |
Key: Anticipated 100 Year Shoreline [j NNR RAMSAR
with Present Management sssl m SAC T ————
: -
—
Policy Development Zones Existing Indicative N
- Management Areas EA Flood Risk Zone Il Scheduled Monuments ROYAL HASKONING
=mmm=m Policy Units s

19S41aA Technical Devenpment ZonesiWih Presert Management

Figure2 Talen from SMP7 (Royal Haskoning, 2010) showing East Lane, Bawdsey policy unit (HOL16.5) and where it sits ir
wider coastal setting.
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2.3 Existing defences

Figure 3 and Error! Reference source not found. below summarises the current defence structures, broken
down into sections running south to north.

Along much of the defended frontage there is no longer access for inspection as the defence toe is permanently
submerged (Figure 4). Consequently, access for regular maintenance is also difficult. At the northern end of the
defences, erosion of the beach has resulted in exposure of the underlying London Clay (Figure 5).

This is based upon observations (from the defence crest) during site visits in June 2017 and December 2018
and information provided by the Environment Agency.

Tablel Description of current defendasge Figure 3 for location of sections)

Section Approximate length Details
1 280m Rock armour revetment built around 20081 one of first exampl
fundingd approach. All 1 ooks i n ¢oldyears
on.
2 130 m Comprises a steel sheet piled wall with a concrete capping beam. Some rock armour
has been placed in front to prevent toe scour failure. Built in late 1990s/ 2000, this
was first |l ength of O6emergency wor ksd ¢

as adjacent sections and does get overtopped at times.

3 250 m Rock armour revetment fronting old wall, built around 2005/06. Rock all looks in good
condition, as would be expected. No signs of movement so likely to currently be in
reasonable condition at the toe.

4 50 m This is the end of the old 6Quilters .W:
WW?2 Pill box marks end of this wall. Work initially required to backfill with rock

behind. Rock armour (7 tonne) added in front of it around 2011 to protect toe. That

has held up well but is now collapsing behind wall.

5 85m New rock armour revetment, added around 2011. Looks sound at present.
6 80m Further extension of defences necessary in 2014/15. Also rock armour revetment.
50 m Further extension carried out around 2015 i driving a wall of steel sheet piles, with

armourflex mattress above as emergency works. Quickly scoured out in front and
rock had to be added to the toe soon after (2016) to prevent failure. This section is in
poor condition and although not failed there is an area where the rocks have started
to slip (probably due to insufficient size and extent).

Recent works (completed March 2019) have been undertaken to address this.

8 125 m Another extension (circa 2016) of new rock armour revetment along the front line of
the existing embankment. This is currently in fair condition other than approximately
25 m where the rock has slipped (possibly due to foreshore lowering) and there has
been some erosion of the clay bank.

Recent works (completed March 2019) have been undertaken to address this.

To the north of the current defences, along Policy Unit HOL16.4, the primary protection is the shingle barrier
beach, which is backed by a continuation of the earth embankment in HOL16.5 (Figure 6).
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Figure3 Sections of current defences,described irError! Reference source not found.

Figured Looking north from East Lane towards Shingle Street. Taken June 2017
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Figure5 Exposure of underlying London Clay at northern end of EastdfeneesTaken June 2017.

Figure6 Shingle bank and backing embankment north of East Lane. Taken December 2018.

10
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3. Appraisal of the SMP policy

3.1 The basis of the SMP policy

The current SMP policy is Hold the line (HTL) for all three epochs at East Lane (HOL16.5) and Managed
Realignment along Hollesley Bay (HOL16.4). The overall intent of the policy is as follows:

6The intent in management of this area would be to man
in a manner allowing and supporting the mobility of sediment along the frontage, while maintaining and allowing

a roll back of the wide shingle beach. To achieve this it would be necessary to maintain East Lane as a control

point in the system. b

The SMP does not discuss potential implementation measures to deliver these policies but provides significant
discussion of the principles behind the policy. This is critical information given the current review of policy and
also informs the possible implementation options that could be considered.

To assess how the shoreline might behave and respond in the future, the SMP discusses three possible
scenarios: an &nconstraineddscenario and two baseline scenarios of o active interventiondand @vith present
managementd

(1) Unconstrained scenario

The unconstrained scenario assumes that all defences are instantly removed, which differentiates it from the no
active intervention scenario where defences would gradually fail but continue to have a residual impact for some
time. However, in the SMP discussion text it is not clear whether the scenario assumes defences are removed
or that defences had never been built.

The SMP statest h & Eastd.ane had not been defended there would have been significant erosion at this point
forcing the whole of Hollesley Bay to retreatd  a n din thehalaséncedf East Lane, the downdrift control point of

t he bay would be the hi g.hrkigassgmesthatsdmeddrm dB aontblpangwodd i f f s 6
continue to exist at the northern end of the bay (North Weir Point). In considering where the shoreline position

could lie under this unconstrained scenario, the SMP applied both extrapolation of erosion rates derived from
monitoring data and equilibrium bay theory.

Key conclusions reached by this work, relevant to the current study, are:

1  dvithout East Lane the indicated readjustment of the bay impacts over the full extent of Hollesley Bay,
affecting the Shiandgl e Street frontagebd

1  &s material is subsequently released from the Shingle Street sink, this would tend to move south with little
retention along Holl esley Bay due to the transient c

The SMP does, however, introduce some uncertainty into how the shoreline would respond under this scenario,
through the following statements:

1 &t Shingle Street there would still be occasions when changes in the configuration of the mouth moves the
northern point of the bay south, due to the greater retention of sediment at this northern end. Associated
with this would be a period of reduced sediment supply over the bay as a whole and greater erosion at the

sout hern end. 6

f  dhe sudden natural change in orientation at this southern point [southern headland formed by Bawdsey
cliffs] might, however, induce the development of a ness, locally holding material at the corner and
releasing this sporadically to the coast to the south.6
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(2) No active intervention

Under this scenario it was assumed that the northern section of the East Lane promontory would fail during the
second epoch (20 1 50 years) but that over the longer term the coast would adjust as for the unconstrained
scenario. Based on this the SMP concluded that:

1 o6the control of the bay is progressively shifted sou
ShingleStr eet frontage works through cycles of change, t
f 6This is likely to result in erosion affecting the ¢

1 O6At East Lane éthe properties and MarlOe l{hi¢hauiTedbsrer wou
works undertaken now)

1 6Over the bay as a whole, the shingle bank would be
retreat of the shingle bank would eventually be sque

6 T h e oul eventually be some equilibrium restored so that sediment could travel through to Bawdsey
Cliffs to the south. The regular flooding of the low lying land would create a large expanse of saltmarsh or

mud flat. 6
(3) With present management

A key process assumed by the SMP under this scenario is that at some point material held within the banks at
Shingle Street will be released and moved southwards, reducing the issues currently faced.

Under this scenario the SMP considered two possibilities regarding defences at East Lane: (a) defences remain
long enough to benefit from an increased supply of sediment due to the breakdown of the spit at Shingle Street
or (b) defences along the northern section of East Lane promontory are allowed to fail before this occurs. Under
(b) the response would be as for the no active intervention scenario.

In developing the SMP policy a number of assumptions were made, building upon the scenarios discussed
above:

1  The defences at East Lane are critical to maintaining Hollesley Bayi the SMP st atBEastlLathehat t h
defence system (retains) the natural defence of the whole bay, with direct flood defence to the southern
section and coast protection to the cacnddlTédtsi dire aafl amre
controlsthes hape of Holl esl ey Bay and acts to regul ate sefq

1  Hollesley Bay is in dynamic equilibriumi t he S MP s tOaet Hokesldy Bay,tthe @éngle of the bay is in
net equilibrium. Under north to east wave conditions material will progress south. South easterly wave
conditions can cause northerly drift. Over the Bawdsey cliff section the drift is on average to the south with
relatively high rates. Here, as with Hollesley Bay, there can be northerly drift due to waves from the south
but with lower rates. 6

1  The defences at East Lane also control erosion tothe southit he SMP st at es ftnpagsdea t he ¢
significant downdrift control of the shoreline to the north and more locally act as an updrift headland to the
coast to the southd .

1  Material is able to bypass East Lane promontoryit he S MP s tSabjea te thd amaunt ofénmaterial
built against East Lane, this has the potential to overspill to Bawdsey Cliffs and down across the Debend .

1 AKkeyissue has been the recent retention of shingle at Shingle Streeti t he S MP s tAptesestand h a t
potentially over the last 20 years, a greater extent of the shoreline sediment supply has been held within the
North Weir banks and the ness in front of Shingle Street. This has tended to limit the sediment build against
East Lane and restricts material passing to the Bawdsey Cliff sectiond .

The SMP recommends a policy of Hold the line, with the following justifications:
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f d he pr omolacts]dorretain éediment within the bay, sustaining the beach, the defences, and the
shingle comprising part of Orfordness-Shingle Street SAC. 6

1 6To the south of east Lane there has been increased
but also in response to the retention of material at Shingle Street. As the entrance to the Alde/Ore works
through its cycle, sediment will be released to Hollesley Bay. This flow of sediment will effectively re-
establish the width of the beach at the southern end of the bay (to the north of East Lane) and will then
overspill to the south. East Lane in this respect acts as a dam allowing the bay to the north to fill before

all owing a supply of sediment to the south. o
f O6Hold the Line at East Lane €é allows for naturlgl rea
of Iimited intervention at Shingle Street in respons
3.2 Review of new evidence

A full review and collation of previous studies is included in Appendix A: this has looked at a range of studies
that have been undertaken since the SMP but also includes key reports that pre-date the SMP.

To support this, a high level evaluation of the most recent beach profile data has also been undertaken to
appraise recent changes in the beach morphology and levels.

In terms of shoreline behaviour and consideration of how it may change in the future, a number of key factors
can be recognised:

1  Atalarge scale, the Suffolk coastline is receding, driven by rising sea levels. Formation of the indented
beach at the start of the century resulted in emergence of East Lane as a headland. Construction of linear
defences augmented this position and prevented cliff retreat that would otherwise have occurred.
Continued retreat has meant that exposure along East Lane headland has continued to increase leading to
loss of shingle under higher energy conditions and exposure of the underlying London Clay platform (see
Figure 5). It is also likely that the defences themselves are adding to the issue by preventing the backshore
from moving landwards which could create a more indented shape and help retain a beach. This in turn
means that there are deepening conditions at the toe of the defences resulting in increased sediment
mobilisation and transport due to larger waves closer inshore.

1  The most recent beach profile data indicate that at the southern end of Hollesley Bay the zone of erosion
has been gradually progressing northwards. This has been accompanied by growth of the ness at Shingle
Street and also a southward shift in the ness position. South of East Lane, in recent years there has been
significant erosion in the vicinity of Martello Tower W, although some stability appears to have been
reached; however, beach losses further south suggest erosion could become an issue in the near future
along this stretch. Along the Bawdsey Manor frontage, beach levels continue to fluctuate, with no net trend
of change evident.

1  Beach data shows that where beaches are eroding, the beach face is retreating in a parallel fashion, and it
is only once a critical width is reached that rollback occurs, but at this point the barrier is significantly
reduced in volume and is relatively quickly lost.

1  Superimposed on the observed changes along the foreshore, studies have also revealed changes in the
nearshore banks (e.g. Burningham and French, 2016), which suggest that some of these features have
moved northwards and onshore, potentially affecting ebb and flood tidal flows.

1  Offshore waves are bi-modal, with a large majority of waves approaching from either a north-easterly
direction or from the south to southwest. As these waves move inland, they become modified by the various
bank systems including those associated with the estuaries.

1 6Wave shadowd zones t ohatelbemnrecognmisetl (Burfingh@m dnd Fresheh,e2818;
HR Wallingford, 2016) which means that waves from the north become blocked and the importance of
waves from the south increases. Reports using recent modelling of nearshore conditions and evidence from
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beach profile data, also suggest a recent shift to a predominance of northward drift, which has been used to
explain current issues (Burningham and French, 2016; HR Wallingford, 2016); however, this may be an
oversimplification of the situation and does not take account of controls at the mouth of the Alde-Ore.

1  Since rollback of the beach system occurred at the start of the century, an indented beach north of East
Lane has developed, which now seems disconnected from the beach system to the south. This means that
any shingle moved northwards from the southern end of the bay (East Lane) is not replaced; equally any
southward drift of shingle does not seem to be retained by the beaches at East Lane and some of this
material may be lost offshore, due to exposure conditions at the headland. Extension of defences has
added to this issue, as they lie too far seaward to enable any substantial beach to be retained here.

1 Together with waves, tidal currents are a key process in influencing shoreline change. The changing form
of Orfordness spit from an elongate continuous barrier to a series of trailing banks is believed to be a key
control on the supply and distribution of shingle within Hollesley Bay. There appears to be a link between
the length of the spit and the size and position of the ness at Shingle Street, as first determined by Cobb
(1957) and Carr (1986). The exact relationship is uncertain and would require further study but is likely to
be a combination of:

- changes in the direction and force of tidal flow in and out of the mouth of the Alde-Ore estuary: when
the spit is a contiguous barrier flows are forced parallel to the coast possibly dispersing deposited
shingle quicker whilst once the spit breaks down, the flow is more perpendicular to the coast and Carr
(1986) also suggested potential for bifurcation of flows through the banks.

- changes in the extent of protection afforded by the spit 1 different orientations may create variations in
the wave shadow zones identified by Burningham and French (2016). This may mean that as waves
from the northeast and east are reduced or eliminated, there is no wave-driven mechanism for shingle
within the ness to be moved southwards, which is effectively minimising sediment feed to the south.

- changes to wave regeneration due to refraction along the landward edge of the spit, which has
potential to drive northward transport of shingle from Shingle Street and may also play a role in
sustaining the ness.

- changes in the rate, volume and deposition of shingle to Shingle Street | Steers suggested that break
down of the spit in the 1890s released a vast quantity of shingle; however, estimates by Orford (2017)
and evidence from beach profiles indicates that the ness feature is continuing to grow and may be
larger now than previously. Beach monitoring data illustrate the arrival of material onshore and its
subsequent movement up the beach profile. The location where this shingle is moved onshore may
therefore be a key factor in how it is subsequently moved.

1  Previous studies (Pye, 2004) and HR Wallingford (2018) have looked at the possible implications of
managed realignment within the Alde-Ore estuary on the open coast. These reports concluded that impacts
tended to be local to the managed realignment sites and that unless managed realignment was undertaken
on a very large scale it would be relatively unlikely that it would result in widening of the mouth or
significantly affect the mobility of shingle in the mouth area.

Figure 7 illustrates understanding of shoreline behaviour based on the review of available studies, whilst Figure
8 present a hypothesis of how the behaviour north of East Lane may respond to changes in Orfordness spit.
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Figure7 Conceptual undetanding of coastal behaviour, based on a review of available studies.



















































































































































































































