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Summary

Kelling to Cromer Strategy Study
Option appraisal and strategy recommendations

Report EX 4985
December 2006

Introduction

Shoreline Management Plans covering the Kelling to Cromer coastal frontage were adopted by
North Norfolk District Council (NNDC) in 1996. Following completion of the SMPs, NNDC
have been committed to the continued development of a programme of coastal defence works
through the undertaking of strategy studies based upon the adopted recommendations of the
SMPs. This summary outlines the scope and findings of the Kelling to Cromer Strategy Study.
The study frontage, and relevant demarcations, is depicted in the attached plans, Figures 1.1 —
1.3.

The context and purpose of the Strategy Study

The Strategy Study constitutes an important link in the necessary planning process. In broad
terms, the stages of development of a coastal management scheme can be summed up according
to the generic order, as follows:

1. Shoreline Management Plan (SMP)

2. Strategy Study

3. Project Appraisal Report (PAR)

4. Scheme design (i.e. detailed analysis, reporting, preparation of construction drawings, etc.)

5. Scheme implementation (i.e. tendering procedures, contract administration, construction
and/or management)

6. Scheme operation (i.e. maintenance, monitoring)

It follows that the Strategy Study is a high level initiative, being on the next tier of development
to the most fundamental plan, the SMP.

The SMP sets the future coastal defence policy for long lengths of coast. In this case, the study
area was covered by two SMPs extending in total from Snettisham to Lowestoft, with
Sheringham forming the boundary between the two. To facilitate the planning process, the coast
is divided into a number of smaller but still sizeable lengths called Management Units. The
Strategy Study considers the comparatively short length of coast from Kelling to Cromer,
comprising just three of the SMP defined Management Units. For the strategic frontage
considered here, the relevant units were defined as:

e MUIL/CUI extending from Kelling to the west of Sheringham;
e RUN 1, Sheringham Town;

e RUN 2 extending from the east of Sheringham to the west of Cromer.
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The middle Management Unit, RUN 1, is characteristically different from those on either side,
being the urban part of Sheringham town, whilst the adjacent units are largely rural with isolated
properties, caravan and leisure parks. Other than the town area, the only significant
concentrations of infrastructure are in the most easterly unit, RUN 2, which contains two
engineered access points to the beach.

The SMP sets out the broad defence policy for each Management Unit based on environmental,
technical and economic criteria. These policies are expressed in very generic terms which, for
the relevant Management Units just mentioned, are:

e MUI1/CUI: Do Nothing (allow natural process to act without intervention);

e RUNI: Hold the Line (keep the line of coastal defence where it is, and continue to
provide protection);

e RUN2: Snettisham to Cromer: Managed Retreat (staged and/or selective withdrawal of
defence).

The draft of a second generation of SMPs was produced in 2005; as with the first generation
SMP the second version also indicates that the urban frontage of Sheringham will need to be
defended into the foreseeable future (100 years).

The Strategy Study examines the three Management Units in greater detail than was required for
the SMP. To facilitate this higher level of definition, the coast is divided into smaller sub-units
called “defence lengths” (also, referred to as RUNs in some contexts). Thus, MU1/CUI is
divided into two defence lengths (CU1.1 and CU1.2), RUN 1 into eight defence lengths (1.01 to
1.08), and RUN 2 in five defence lengths (2.01 to 2.05). Whilst working within the broad policy
option categorisations (e.g. Hold the Line), the Strategy goes on to define a level of protection
(e.g. Sustain, Improve, etc. — these terms are explained later) and a typical means by which they
can be achieved (e.g. by strengthening the seawall, reconstructing the groynes, etc.).

In most cases the Strategy Study confirms the adopted policy option. In other cases, the higher
level of definition highlights the more vulnerable parts of the SMP policy recommendations,
thus pointing to alternative policy options that would deliver a better economic return.

The Strategy Study is by no means the last stage in the process for planning and developing
coastal defence. The next stage, the preparation of Project Appraisal Reports, is concerned with
smaller lengths of coast. The PAR usually deals with a scheme specific length of coast which
might be within a single defence length or a cluster of defence lengths. Generally, the PAR is
the precursor to development of a scheme (items 4 to 6 in the list above) and, as such, is
conducted nearer to the time that the particular scheme needs to be acted on.

Strategy method

As with the SMP, the Strategy aims to achieve the three tenets for good coastal defence: the
strategic solutions must be technically sound, economically viable and environmentally
acceptable. To achieve these objectives it is necessary to take a strategic approach to option
identification and evaluation. This means taking a broad view of the overall defence
performance both geographically, i.e. having cognisance of potentially far reaching effects, and
in time, i.e. taking the long term view (i.e. 100 years).

The work was initiated by a consultation exercise to assess the issues and concerns of those with
an interest in coastal defence of the study area. The initial consultation was carried out in May
2004. Consultation on the developed Strategy Study is to be integrated with that required for
other planning initiatives from NNDC.
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In order to meet the study objectives, and be in a position to provide informed response to the
consultation process, a series of detailed studies were undertaken. The studies are reported in
separate volumes which collectively form the Strategy Study Report (HR Wallingford, 4985,
December 2006). The complete set of report titles that constitute the Strategy is as follows:

1. Consultation — The discrete coastal communities that are characteristic of this coastline are
well aware they occupy an eroding coastline. The strategy study consultations ran in
parallel with on-going consultations by NNDC and the review of the Shoreline Management
Plan.

2. Environmental Value — Reviews of the environmental, geological and aesthetic value of the
study area.

3. Hydrodynamics — Review of waves, surges and tides along the study coastline.

4. Littoral Sediment Processes — Review of beach processes, longshore and cross shore
sediment transport at the study coastline.

5. CIiff Processes — Review of the history and processes responsible for erosion of the soft
cliffs of the study area and reflected in the episodic nature of the cliff top retreat and
quantification of cliff retreat.

6. Defence Condition Survey — Review of the condition of the existing defence structures
including estimates of residual life.

7. Economic Evaluation — Assessment of the present value of both natural and man-made
assets using data provided by local estate agents and the council’s valuation office.

8. The Do Nothing Scenario - An assessment of the consequences and monetary damages
incurred if no further management of the shoreline was undertaken. This case provides a
baseline against which to assess the benefits of various possible future interventions

9. Options Appraisal and Strategy Recommendations - Flood and coastal defence options were
assessed to establish whether or not they were technically sound, economically viable and
environmentally acceptable, and to identify the preferred future management options; this
volume provides the overall conclusions and recommendations regarding strategic shoreline
management.

The principal purpose of this summary is to outline the findings from the Strategy Study and, in
this respect, it draws mainly from the “Option Appraisal and Strategy Recommendations”.
However, it is useful to recap the main findings of the background research, as indicated by the
titles listed above, and this is done in the next section.

The background
Land Use

Land use is predominately recreational and agricultural in nature, but includes the town of
Sheringham. With over 1,100 properties sited within 200m of the cliff top, the potential damage
to property from coastal erosion and cliff slides is large. The RNLI maintain an inshore lifeboat
station at the western end of the promenade at Sheringham. The facilities there include a launch
ramp, tractor shed, and a lifeboat shed with associated facilities.

The tourist industry is extremely important to the economy of North Norfolk. There are
approximately 1140 mobile homes located within the study area. Sheringham golf course is
located in the western portion of the study area, to the west of Sheringham. This has significant
local importance, attracting tourists and employing staff.
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Both full time and part time inshore fishing boats operate from the beaches of Weybourne,
Sheringham, West Runton and East Runton.

The RAF maintains a small site at Weybourne, once used as a radar station but now used
primarily as a camp for RAF cadets. The secure site is also the location of some very sensitive
air quality monitoring equipment owned and maintained by the University of East Anglia.

Natural Environment

The coast consists of soft cliffs, primarily composed of sand and gravel. The study area is
particularly rich in natural assets as evidenced by its several conservation designations:

Weybourne Cliffs SSSI

Beeston Cliffs SSSI

West Runton Cliffs SSSI

East Runton Cliffs SSSI

Kelling County Wildlife site

Weybourne County Wildlife Site

East Runton to Overstrand County Wildlife Site (Cliff and beach between East Runton
SSSI and Overstrand Cliffs SSSI).

With the exception of Sheringham, the study area is also part of an Area of Outstanding Natural
Beauty.

Heritage

The study area contains many Listed Buildings, Scheduled Ancient Monuments and
archaeological features. For many of these features, there is a statutory duty to protect them.

Coastal Defence

The coastal defences are concentrated at the centre of population, Sheringham (RUN 1), with
isolated defences also being present at the concrete ramps which provide access to the sea for
small boats through the cliffs at West Runton and East Runton (RUN 2).

There has been a long history of sea defence construction at Sheringham with the earliest
records dating from the 19" century. Initially these were instigated by landowners striving to
protect their own property. Later, defences were also built to protect hotels as tourism
increased. There is a continuous record of recurrent building, maintenance and extension of all
the defences. The defences at Sheringham consist of concrete seawalls with the addition of
timber and rock groynes. The town defences were substantially improved in 1995. Where the
walls are most exposed to wave action, rock armour was added.

Despite the major overhaul of Sheringham’s defences in 1995 and a programme of continuous
maintenance, none of the defences have an expected residual life in excess of 25 years and some
sections at the eastern end of the frontage have already collapsed or are nearing exhaustion.

Coastal processes

To the west of Sheringham, the unprotected cliffs are fronted by a relatively healthy shingle
beach which is underlain by a chalk platform, itself an important source of beach material.

At Sheringham, containment of the cliffs and prevention of land erosion by the construction of
seawalls has reduced the supply of sediments to the beach regime. Further to this, extensive
groyne construction has reduced the natural drift of sediment along the shore to adjacent
beaches.
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A significant feature of the Strategy frontage is that it has been defended for such a long time
(more than 100 years) that it now forms an artificial divide between the beaches to the west and
those to the east. In broad terms, the effect of this “divide” is to encourage the natural drift of
beach sediments west of the town to go westwards, whilst those to the east go eastwards. As a
result, the beaches of Sheringham are depleted compared to former times, and the outlook is for
continued lowering.

The coastal cliffs, where exposed, provide an important source of beach building sediments in
the form of sand and gravel. The cliffs have quite variable properties, ranging in height between
10m to 40m. The cliff erosion rates also vary, with historic rates ranging approximately
between 0.1 and 0.5 metres per year. For the purposes of the study, future erosion rates were
postulated taking due account of climate change and other changing circumstances.

Economic Setting

In order to evaluate the economic benefit of providing coastal defence, a necessary first step is
to evaluate the economic losses that would occur if defence was not provided or was
discontinued. This (often notional) case is called the “Do Nothing” scenario.  In the Do
Nothing scenario, defence structures are assumed to become ineffective at the end of their
residual life.

The economic impacts of damage are calculated on the basis the value of assets that would be
lost through coastal erosion. The analysis takes account of the timing of losses through a
process called discounting, whereby future losses are reduced by a compounded annual
percentage, called the Test Discount Rate - a rate set by the Treasury (see notes below the
Table). Through this process, losses occurring in the future have less impact in terms of present
values than losses occurring now. The total discounted damages in the Do Nothing case amount
to some £23.4 million. This figure is made up as shown in the Table below:

Summary of Total Losses in 100 years — Do nothing scenario

Management Unit Do Nothing Damages (£)

MU1/CUI 838,657
RUN 1 19,647,180
RUN 2 2,927,329
TOTAL 23,413,166

Note: Test Discount Rate = 3.5% for years 0-30; 3% for years 31-75; and 2.5% thereafter.

The losses are dominated by damages within RUN 1, i.e. Sheringham. Within RUN 1, some
£2.12 million of damages are predicted to occur with the next five years. Of this figure, some
£1.58 million are seaward of the present cliff-line, comprising promenade infrastructure and the
lifeboat station. As such, they constitute the most imminent potential losses in the case of no
intervention.

Strategy Conclusions

Management Unit MU1/CU1, Kelling to Sheringham

The two defence lengths that constitute the Kelling to Sheringham Management Unit are
considered as one for the purpose of the Strategy Study. This length of coast is currently
undefended. The SMP policy option, as noted above, is Do Nothing. The preferred Strategy
option for the coastal defence of this length of coast is also Do Nothing, with the proviso of
continued monitoring.
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Management Unit RUN 1, Sheringham

This length of coast is currently defended with seawalls and groynes of various types and
vintages. The SMP policy option, as noted above, is to Hold the Line. The eight defence
lengths (RUNs 1.01 to 1.08) are considered separately and in combination in respect of the
strategic approach.

To comply with the intent of the SMP, it is implicit that the defence line can be held for 100
years. Simply maintaining the defences though routine or piecemeal measures would not be
tenable as none of the structures have a residual life better than 25 years. Undermining and/or
geotechnical instability through beach lowering are limiting factors in the longevity of many of
the coastal structures.

All options to Hold the Line therefore entail reconstruction of the defences, seawalls and
groynes, on a periodic basis. In strategic terms these options can either “sustain” the present
standard of defence (i.e. continuing the same level of risk) or “improve” it (i.e. reduce risk).

The defence lengths that comprise the inner part of the frontage (RUNs 1.02 to 1.05) contain the
highest density of assets at risk from coastal erosion. Consequently, defence of these sections
represents good value for money, yielding benefit/cost ratios generally in excess of 1.00 (RUN
1.03, the exception, has a b/c ratio of 0.93).

In defence lengths RUN 1.01, and RUNSs 1.06 to 1.08, the benefit/cost ratios are all significantly
below 1.00 for Hold the Line options. The low levels of benefits are due to there being few
assets at risk (RUNs 1.01 and 1.08), and because significant damages (in the case of no
intervention) do not occur for several tens of years into the strategy life (RUNs 1.06 and 1.07).
Hence, the early provision of defences does not deliver good economic value.

In the case of RUNs 1.01 and 1.06 there is some considerable residual life left in the defences
(16 years and 20 years respectively); hence, there is time to give these cases more timely
consideration, benefiting from the many years of valuable monitoring data gathered in the
interim.

In the case of RUNs 1.07 and 1.08, the very short (or now exhausted) residual lives means that
urgent action is needed to address the problems both at a strategic level and, in the case of RUN
1.08, to translate the agreed policy into action on site.

If coastal defence of the entire length of RUN 1 were to be continued into the foreseeable future
(i.e. Hold the Line for 100 years) then the ratio of the overall benefits to overall costs is just 1.09
(i.e. effectively neutral).

This approach, however, complies with the policy set out in the SMP. As an alternative to this,
if the non-compliant policy of Managed Retreat was to be adopted for the uneconomic defence
lengths 1.01, and 1.06 to 1.08, then the benefit to cost ratio increases to 1.44. This alternative
supposes that these defence lengths would be maintained until the ends of their respective
residual lives which, in the case of RUNs 1.01 and 1.06 is considerable. Only defence lengths
1.07 and 1.08 require urgent attention, the latter in particular as it has already suffered
substantial collapse.

Management Unit RUN 2, Sheringham to Cromer

This length of coast is currently defended with a derelict timber revetment in the first defence
length (RUN 2.01) and by short concrete defences in each of the two units that contain the beach
access ramps, RUN 2.02 and RUN 2.04. The SMP policy option, as noted above, is Managed
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Retreat. There is little interaction between the five defence lengths which can be considered
separately.

Urgent action is required in respect of RUN 2.01 where the derelict timber revetment and toe
structure presents a significant safety hazard and negative impact in respect of beach amenity.
Removal of the defence structure is therefore recommended for RUN 2.01. The slightly
increased rate of cliff erosion following removal of the structure will benefit downdrift areas by
way of improved sediment supply.

For the remaining defence lengths in RUN 2 the outlook is comparatively straightforward.
Logically, defence of these sections can be categorised into Do Nothing (RUNs 2.03 and 2.05),
and Sustain (2.02 and 2.04); in the latter cases, the economic motivation is derived from the
beach access ramps plus the associated infrastructure and social value.

Strategy recommendations

The Strategy has identified a number of issues requiring early or immediate action over the next
five years. The recommendations relating to these actions are listed below:

Monitoring of the beaches and coastal structures is currently underway. This monitoring
campaign should be continued, and the results collated periodically to facilitate utilisation in
future appraisal, strategy and SMP updates.

The study has identified the need to carry out early works to remedy the derelict defences in the
adjoining defence lengths RUN 1.08 and RUN 2.01. In view of the extent of works involved
(both removal and/or reinstatement) and the fundamental issues relating thereto, the schemes
should be preceded by the preparation of a Project Appraisal study, and possibly an EIA. Given
that there are similar issues pertaining to adjoining defence lengths RUNs 1.06 and 1.07, in
particular regarding the question of sustainability, these should be included in the study, albeit
no major works are required in 1.06 for at least 16 years.

Pending the outcome of the study mentioned above, there is likely to be a need to undertake
imminent design, tender and contact administration in respect of site works in RUNs 1.08 and
2.01, and possibly 1.07.
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1.1

Introduction

BACKGROUND

This report, Option Appraisal and Strategy Recommendations, concludes the suite of
reports that, collectively, constitute the Kelling to Cromer Strategy Study; a major study
of coastal defence commissioned by North Norfolk District Council.

The three tenets for good coastal defence are that it must be technically sound,
economically viable and environmentally acceptable. To achieve these objectives it is
necessary to take a strategic approach to option identification and evaluation. This
means taking a broad view of the overall defence performance both geographically, i.e.
having cognisance of far reaching (downdrift) effects, and in time, i.e. taking the long
term view (e.g. 100 years).

The study examines the coastline from Kelling Quag eastwards to the outskirts of
Cromer and encompasses the Management Units: MU1/CU1 Muckleburgh and
Weybourne, RUN1 Sheringham and RUN2 West Runton to Cromer. The study area
consists of sand and gravel cliffs and, with the exception of the town of Sheringham, is
predominantly undefended. Recreational and agricultural land uses dominate, although
there are some built up areas including Sheringham, Weybourne and West and East
Runton. Figures 1.1 to 1.3 illustrate the management units in more details.

The complete set of report titles that constitute the Strategy is as follows:

Consultation Process

Environmental Review

Hydrodynamics

Cliff Processes

Littoral Sediment Processes

Defence Condition Survey

Economic Evaluation

The Do Nothing Scenario

Option Appraisal and Strategy Recommendations

The earlier volumes describe the physical environment, in particular with reference to
its interaction with the coastal processes. The assets at risk due to coastal erosion or
flooding are identified and valued, and the capacity of the present defences to protect
those assets into the future is assessed. Thus, the first eight reports provide the baseline
of information from which to consider the future requirements for coastal defence.

This report describes the options considered and details both the approach and the
preferred options.
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2.1

Identification of strategic coastal defence options

It is recognised that the option identification, evaluation and selection process is an
iterative process of exploring the problem, generating options and selecting the
preferred approach. The first stage of this process has been completed as part of the
Shoreline Management Plans.

It is worthwhile recalling the policy options recommended by the adopted Shoreline
Management Plans for this area SMP1 ((Sub-cell 3a) Mouchel 1996, (Sub-cell 3b)
Halcrow, 1996.) and the draft recommendations of the second generation shoreline
management plan, SMP2 (Halcrow, 2005).

In SMPI1, the coastline between Kelling and Cromer is sub-divided into three
“Management Units”, with the recommendation being to adopt a given coastal defence
policy within each (see Figures 1.1 — 1.3). Briefly they are as follows:

Management Unit MU 1/CU 1 | Muckleburgh and Weybourne | Do nothing

Management Unit RUN 1 Sheringham Hold the line

Management Unit RUN 2 West Runton to Cromer Do nothing

In the SMP2, the coastline between Kelling and Cromer is sub-divided into three
“Policy Units”, with the recommendation being to adopt a given coastal defence policy
within each. The Policy Units correspond approximately to the Management Units. The
recommended policy options for the area are as follows:

Policy Unit 3b01 | Kelling Hard to Sheringham | No active intervention

Policy Unit 3b02 | Sheringham Hold the existing line

Policy Unit 3b03 | Sheringham to Cromer No active intervention

Both the adopted policies of SMP1 and the recommended policies of SMP2 indicate
that the urban frontage of Sheringham (RUN1/3b02) will need to be defended into the
foreseeable future (for the next 100 years or more). By contrast, the adjacent sections
(MU1/CU1/3b01 and RUN 2/3b03) are mainly rural frontages and it is assumed that
they will remain so.

For the purposes of this report, it is proposed to continue to identify the discrete lengths
of coast by the use of the management unit identifiers referred to in SMP1.

GENERIC OPTION TYPES

There are various engineering and coastal management options available to achieve the
SMP policy options with different associated investment costs and consequent benefits.
For each policy option several technical options have been considered; these have been
developed, based on the following generic option types:

1. Do nothing - Allow natural processes to act without intervention. The prediction
of the likely consequences (of Do Nothing) is used to assess and evaluate the
resulting damages, and hence the benefits arising from intervention options. This
option does not preclude the undertaking of essential safety measures (which are
not costed).
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2. Monitor shoreline - this is the basic minimum “do-something” option, involving
no measures to actually maintain, sustain or improve the coastal defence. This
option does not preclude the undertaking of essential safety measures (not costed).
Apart from this case, monitoring is implicit in every intervention option.

3.  Maintain defences — likely to be the minimum “do-something” option which does
entail intervention with the defences; this option implies only routine maintenance
to preserve an existing defence. This option does not necessarily sustain the
present standard of defence and certainly does not improve it; nor does it imply
that a defence structure can be maintained for the scheme life (100 years). Thus,
replacement of a defence structure, or such works as might constitute a capital
scheme, do not form part of this option. This option is, therefore, likely to be
associated with a declining standard of defence and/or a reduced scheme life.

4.  Sustain Standard of Defence — this option is targeted generically at the
standard(s) of defence afforded by a given defence structure or management
system. As its name implies, the option aims to sustain the present standard of
defence for the intended scheme life of 100 years (e.g. by keeping pace with or
pre-empting sea level rise). This generic option can include maintenance and the
construction of new defences.

5. Improve Standard of Defence - this option is targeted generically at the
standard(s) of defence afforded by a given defence structure or management
system. As its name implies, the option aims to improve the present standard of
defence for the intended scheme life of 100 years (i.e. so that even at the end of the
scheme life the standard is higher than at present). This generic option can include
maintenance and the construction of new defences; it is likely to include new
construction at the start of the project in order to raise present standards.

The Kelling to Cromer frontage is divided into three Management Units, each divided
into smaller units. For example, in the case of Sheringham (RUN 1) the frontage is
divided into eight smaller defence lengths designated RUNs 1.01 to 1.08, representing
differences in the types of defence. These smaller defence lengths have varying
properties including different residual lives. It follows that the strategy will have to
adapt to these variations which will include defence replacement at different times, and
so forth. In line with strategic thinking, therefore, we can include within the
“improvement” class of measures, works and management systems applied to a defence
length which effect an overall improvement to the Management Unit (or beyond) whilst,
as a minimum, sustaining standards within their particular defence length.

The term “Standard of Defence” (SoD) is more readily applied to flood protection
where the SoD is expressed simply as the return period of the threshold of tolerable
flooding. In the case of coastal erosion the term can be used in an equivalent sense in
terms of the probability (expressed as a return period) of failure of the defence structure,
from which point erosion ensues. For the strategic level of consideration adopted for
this study, however, structural failures are identified in deterministic terms rather than
probabilistically. We cannot, therefore, quantify degrees of improvement but we can
identify whether or not a given option reduces the threat in the given defence length or
elsewhere; this is the basis for distinguishing improvement options from sustain options.

The details of the above cannot be examined at a strategic level in isolation from
consideration of the means of achieving the desired intent, as different defence methods
can have significantly different consequences. An appropriate level of detail is,
therefore, provided on each option to determine the preferred approach at any given
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2.2

2.3

location. Further study during subsequent scheme appraisal will be required to consider
more specific details of option performance and design.

OPTION COSTING

A key element of the engineering assessment is to establish a reliable cost for each
option. Given the number of defence lengths considered and the variable number of
options available per defence length, a recipe system of valuing the options has been
developed (i.e. using typical local rates per metre run of defence length). The rates used
are based on unit rates collated from a number of sources supplemented using published
pricing data. This level of resolution is considered adequate at this strategic level of
study; more bespoke valuations would be warranted at a detailed appraisal stage.

The whole life cost for each and every option has been determined for the full 100 years
of the strategy. In the case of Maintain options, the incurred costs terminate at the end
of the defences’ residual lives, at which point the defence practice effectively switches
to one of Do Nothing.

In respect of major replacements or renewals, it has been assumed that these will be
implemented at the end of the estimated residual life for existing defences. The
following items have also been included in the estimates.

Annual maintenance

Cyclic refurbishment

Annual inspection

Routine coastal monitoring

In-house staff costs and other Professional fees.

The base date for all costs is July 2006. The present value of each option has been
determined using the procedures referred to in DEFRA FCDPAG3 “Flood and Coastal
Defence Project Appraisal Guidance — Economic Appraisal” as modified by the
supplementary note to operating authorities issued by DEFRA in March 2003. Hence, a
test discount rate of 3.5% has been used for years 0 — 30, 3.0% for years 31 — 75, and
2.5% thereafter.

The Test Discount Rate represents the assumed difference between inflation and the
likely returns from an investment on the open market and therefore inflation is
implicitly included within the discounting process. Once scheme benefits and costs
have been discounted to the common base date they are then referred to as Present
Values (PVs).

The estimated costs of the options do not include bespoke contingency or risk
allowances but Optimism Bias is included in line with DEFRA guidance (i.e. +60%).

DEFENCE LENGTH OPTIONS

Within the strategic study area, the two principal threats to the coastal defences, and
what they protect, may be summarised as:

e  Beach lowering — prospect of undermining of existing defences; also increasing
water depth can allow more severe wave attack to penetrate to the defences,
leading to increased wear and tear, and overtopping.
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e  Geotechnical failure due to cliff slippage — risk of collapse of cliff faces including
damage to the environment, the infrastructure and coastal structures themselves.

Several defence options have been examined for each defence length. These options
include, as appropriate, the more generic categorisations of: do nothing, maintenance of
the defences, and options which sustain or improve the standard of defence. Apart from
the Do Nothing case, defences are monitored throughout their residual and extended
lives. However, where Do Nothing is the preferred defence option it is assumed and
recommended that shoreline monitoring is, in any case, continued.

More specific types of coastal defence mitigation are outlined below. A range of
appropriate mitigation measures are covered. A major coastal improvement scheme
involving the restoration of groynes and strengthening of seawall structures was carried
out in 1995-1997. As this scheme included the planning and installation of groynes,
alternative major beach control structures are not considered to be necessary or
appropriate for the frontage now, and do not feature in the schemes described herein.
An appropriate range of defence options has been considered for each defence length
drawn from the following generalised cases:

e  General maintenance and repair: this includes measures such as repairs to cracks,
grouting, replacement of dislodged capping, promenade resurfacing, cosmetic
measures, and so forth, but does not include any major rebuilds, new or
replacement construction.

e  Repair seawall toe piles: the repair of damaged or corroded toe piles; this might be
combined with the encasing of the sea walls and the renewal of the toe apron.

e Renew seawall toe piles: the replacement of derelict toe piles; this might be
combined with the encasing of the sea walls and the renewal of the toe apron.

e  Rock scour protection: with this option, the derelict piles are effectively ignored
and protection is, instead, afforded by a rock revetment at the toe of the wall.

e  Rock revetment: a timber revetment is replaced with a rock revetment at the foot
of the cliff or along the line of the existing defences

e  Rock sill: A continuous rock sill is built shore parallel in front of the existing
defences. The purpose here is to hold the toe of the beach and to minimise the loss
of beach material due to offshore transport.

e  Part new sea wall: The older and poorer sections of seawall are replaced with a
new wall.

e All new sea wall: A sea wall is built along the entire frontage to replace the
existing defences, irrespective of their condition. Where the existing defence is a
timber revetment, this is demolished before the sea wall is built along the same
line. If there is a sea wall already in existence then a new wall is built directly in
front of this.

e  Beach recharge: This defence option tends to avoid the need to maintain and
renew linear defences. Suitable beach material is deposited on the beach and
renewed periodically throughout the study period.

e Rebuild groynes: This option may be used where beach loss is due to adverse
longshore drift gradient. The groynes also provide a degree of shelter to the
seawall in the manner of a breakwater.
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An assessment of the impact of each of these options on property, environment,
amenity, health and safety, commerce, heritage and coastal processes is given with the
summary for each defence length.

Option performance evaluation

Where the SMP requires “Hold the Line”, active intervention is usually required; in the
Strategy, however, non-intervention measures are also included for comparison
purposes, and to test the appropriateness of the preferred SMP policy options in respect
of smaller coastal defence lengths that collectively constitute a management unit.

In areas designated as Do Nothing or Retreat, active intervention to hold the coastline
will generally provide little benefit and could possibly have a detrimental effect on
adjoining defence lengths due to interrupting coastal processes. In areas where there are
no existing defences, therefore, no new intervention has been considered other than
annual monitoring.

The process for determining suitable strategy options relies on satisfying the three
tenets: environmentally acceptable; technically possible and workable; and
economically viable. The next three sections describe the methods used to assess each
of these criteria.

3.1 TECHNICAL PERFORMANCE
The appraisal of technical performance of strategy options includes the following steps:
e  establishing a list of possible mitigation measures (options) based on the generic
options of Maintain, Sustain and Improve where these are appropriate to the SMP
policy option, and based more specifically on the option types outlined in Section
2.3;
e  considering the functional performance of each option including mitigation of
overtopping, breaching and erosion;
e if appropriate, highlighting safety issues related to given options;
e considering impacts of each option on the environment and in terms of
sustainability;
e  estimating a broad brush but strategically reliable cost for each option.
3.2 ENVIRONMENTAL PERFORMANCE
To ensure due recognition of environmental concerns within the option selection
process, and promote environmental enhancement, each generic option has been
assessed based on its impact on four key areas:
e  Built environment (Property/Commercial)
e  Nature conservation and geological designations (Environment)
e  Tourism and leisure (Amenity)
e  Archaeology and cultural heritage (Heritage)
Human and natural environmental assets, including nature conservation, landscape and
archaeological interests, are considered in the context of the environmental objectives.
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3.3

4.1

ECONOMIC PERFORMANCE

The appraisal of economic performance is a key stage in the development of the
preferred strategic approach. The aims and objectives of the strategic economic
appraisal may be summarised as follows:

e  To ensure best use of public money

Demands for public funding always exceed the money available. It is therefore
necessary to aim for economic efficiency in the investments that are made. This
can only be done by maximising benefit relative to the resource used to achieve
that benefit. Using guidance published by DEFRA (PAG 3) the economic worth
of any particular coastal management option is established. The costs and residual
damages of each scheme are compared with the damages that might occur in the
case of a Do Nothing approach. The damage avoided by the scheme is the so-
called scheme benefit. The scheme benefits are compared with the scheme cost,
thus enabling an evaluation of the so-called Benefit Cost Ratio (b/c).

e  To ensure economic sustainability
Sustainability is a key issue in any decision making process. To ensure economic
sustainability the decision making process must be mindful of the needs of future
generations and should not commit them to unnecessarily expensive or untenable
commitments.

e To demonstrate accountability
A formal process of project appraisal (engineering, environmental and economic
criteria) can demonstrate that a wide range of different alternatives has been
considered. Economic appraisal is the most auditable of these appraisals and
provides the most effective audit trail of the decision making process.

Option evaluation

A range of options is presented for each individual defence length making up the entire
study frontage, i.e.:

e  Management Unit MU1/CUI1: Kelling to Sheringham (comprising two smaller
units, treated as one)

e  Management Unit RUNI: Sheringham (comprises eight defence lengths
designated RUNs 1.01 to 1.08)

e  Management Unit RUN2: West Runton to Cromer (comprises five defence lengths
designated RUNSs 2.01 to 2.05).

MANAGEMENT UNIT MU/CU1: KELLING TO SHERINGHAM
SMP1 Policy: Do Nothing

Description: This management unit includes the defence lengths MU1/CU1.01 &
MU1/CU1.02. It is the most western of the management units within the study area
bordering on the low lying Salthouse marsh. The hinterland of defence length CU1.02
consists of agricultural land and Sheringham Golf Club’s course. The entire length of
CU1.02 is also a SSSI. There are no coastal defences in this management unit

EX 4985
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4.1.1 MU1/CU1.01 & CU1.02

Table 4.1 outlines the options together with their generic type, the costs (c¢), residual
damages, benefits (b), and the b/c ratios.

Table 4.1 Options Summary

eragemen U U 01102 | e 00y Com - S0% optmir B
Costs Residual Benefits
Options Category £ Damages £ b/c
(c) £ (b)
Monitoring only 160,431 838,657 0 0
Do Nothing - 838,657 0 0

Option Discussion:

Do Nothing: Losses in this long section of coastline are principally large sections of
land. Most of this is agricultural land (or land of equivalent value) but there are also
stretches of land owned by the National Trust (Sheringham Park) and the northern
fringe of the links golf course. A small number of properties are also lost during the
study period. Costs have been included to cover the removal of large caravans situated
close to the cliff. The loss of the County Wildlife sites at Kelling and Weybourne has
been accounted for as if the sites were recreated elsewhere. Total damages due to
coastal erosion over 100 years are evaluated at £838,657.

As CU1.01/.02 is an undefended length of coast, no maintenance works are required.
The damages incurred equate to only about £150 per metre run of the frontage and,
therefore, would not support any new construction. New construction in this unit
would, in any case, be inappropriate given that continued erosion provides valuable
material into the sediment budget.

In this case, the preferred option in principle is Do Nothing. This conclusion agrees
with the SMP policy option. It is recommended, however, that coastal monitoring is
continued; the budget for this is given in the table above.
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4.2

4.2.1

MANAGEMENT UNIT RUN1: SHERINGHAM
SMP1 Policy: Hold the line

Description: The coastal defences protect the town of Sheringham. Whilst the coastal
defences have protected the town since the late 19" century, the coastline has eroded on
either side forming a promontory at Sheringham. If the defences were allowed to fail
then the coastline would start to erode rapidly back to a more stable position.

This management unit includes the defence lengths designated Runs 1.01 to 1.08. A
section of the cliff within defence length 1.07 is part of the Beeston Cliffs SSSI. The
entire cliff within defence length 1.08 is part of the Beeston Cliffs SSSI.

RUN 1.01

Overview: Present defences comprise a reinforced concrete seawall (in fair condition)
fronted by a volatile shingle beach (in good condition). The likely failure mechanism is
cliff failure and/or sustained loss of beach shingle, leading to structural instability. The
defence length is not prone to large slips.

The hinterland is semi-urban cliff top, with golf course and a number of residential
properties.

Table 4.2 outlines the options together with their generic type, the costs (c), residual
damages, benefits (b), and the b/c ratios.

Table 4.2 Options Summary

. Whole life (100 years) Costs + 60% Optimism Bias,
Aot it LI LN 2L Residual Damages, Benefits and Benefit/Cost Ratio
Costs Residual Benefits
Options Category £ Damages £ blc
©) £ (b)
Option 0 Do Nothing 0 77,041 0 -
Option 1 Maintain 164,310 77,041 0 0
Option 2 Sustain 1,182,418 0 77,041 0.065
Option 3 Improve 1,077,750 0 77,041 0.071
Monitoring only 16,420 77,041 0 0

Option Descriptions:

No Nothing: Certain properties to the north of the cliff face are lost with the sea wall,
subsequent to which losses are confined to golf course land only. Total damages due to
coastal erosion over 100 years are evaluated at £77,041.

Option 1: All of the components of the existing defences are maintained until the
earliest failure of a principal component within an estimated 16 years; the defences are
then abandoned.
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Maintenance would entail annual attention to essential safety measures, keeping the
defence functional and dealing with cosmetic issues. However, as this option would not
provide continued protection for the strategy life of 100 years it does not comply with
the policy option of hold the line.

Option 2: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. This means deepening toe structures as necessary to
cater for falling beach levels; given the likely rate of beach lowering this is tenable.
This defence length abuts the undefended defence length MUI1/CU1. In order to
mitigate the risk of outflanking, rock armour is provided at the end of the seawall,
against the cliff, in year 10.

Option 2 protects property and commercial interests; it has a neutral impact in respect of
the natural environment, amenity and health and safety; it provides no advantage in
respect of coastal processes, which can expect to worsen in terms of the falling beaches.

Option 3: This option is identical to Option 2 in respect of measures applied to the sea
wall. The two groynes in this defence length may have been provided originally to
bolster the defence of the RNLI facilities, particularly a launch ramp, at this location.
The ramp has been replaced by a very robust structure, capable of sustaining falling
beach levels. Thus, the groynes may now be an unnecessary impediment to the natural
of movement of flint into the rest of the RUN 1 system. This option includes the
removal of the two groynes which, consequently, avoids all associated maintenance and
renewal costs.

The increased throughput of sand would benefit other areas downdrift of RUN 1.01. In
this respect this option offers an improvement to the Management Unit as a whole,
albeit not within the defence length itself.

Option 3 protects property and commercial interests; it has a neutral impact in respect of
the natural environment, amenity and health and safety; it provides some advantage in
respect of coastal processes, by removing the impedance to sediment transport; there is,
however, no net gain to the overall sediment budget.

This option would require further study to confirm the impacts and effectiveness of
groyne removal.

Viable Options:

None of the schemes are justified economically. However, Do Nothing would not
comply with the SMP policy option and it would incur other non-quantified damages to
heritage and amenity.

If it is required to Hold the Line within this management unit, then Option 3 provides
the cheapest means of achieving this. However, the adoption of Option 3 depends on
the undertaking of more specialised studies. Pending this, the costs for Option 2, which
is marginally more expensive, should be allowed for.

Given the very low level of economic benefits derived from the Hold the Line policy,
consideration should be given to altering the policy to Managed Retreat. This is
feasible as the unit is at the very end of the defended frontage, and does not significantly
affect adjacent infrastructure. In the case of Managed Retreat, Option 1 (Maintain)
could be a suitable way forward. This option would maintain the status quo for up to 16
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years during which time the necessary steps could be taken to plan for the future
withdrawal of defence.

Moreover, there is time to check the merits of the chosen option at the time of future
strategic reviews.

RUN 1.01 is discussed in more detail in Section 5.3.2.
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4.2.2

RUN 1.02

Overview: The present defences comprise a concrete seawall, promenade and retaining
wall (in very poor condition) fronted by volatile shingle beach (in good condition). The
likely failure mechanism is overturning following a large loss of beach shingle and a
drop in beach crest.

The hinterland is semi-urban cliff top with a number of residential properties.

Table 4.3 outlines the options together with their generic type, the costs (c¢), residual
damages, benefits (b), and the b/c ratios.

Table 4.3 Options Summary

. Whole life (100 years) Costs + 60% Optimism Bias,
Ml EEmET I IR .07 Residual Damages, Benefits and Benefit/Cost Ratio
Costs Residual Benefits
Options Category £ Damages £ b/c
() £ (b)
Do Nothing 0 2,605,541 0 -
Option 1 Maintain 47,547 2,605,541 0 0
Option 2 Sustain 2,331,396 0 2,605,541 1.12
Option 3 Improve 1,325,113 0 2,605,541 1.97
Option 4 Sustain 1,411,286 0 2,605,541 1.85
Option 5 Sustain 1,314,418 0 2,605,541 1.98
Monitoring only 12,860 2,605,541 0 0

Option Descriptions:

Do Nothing: Properties to the north of the cliff face are quickly lost, followed by golf
course land throughout the whole study period. The launch ramp is also lost together
with the most westerly set of buildings on “The Esplanade”. Total damages due to
coastal erosion over 100 years are evaluated at £2,605,541.

Option 1: All of the components of the existing defences are maintained until the
earliest failure of a principal component within an estimated 5 years; the defences are
then abandoned. Maintenance would entail annual attention to essential safety
measures, keeping the defence functional and dealing with cosmetic issues. However, as
this option would not provide continued protection for the strategy life of 100 years it
does not comply with the policy option of hold the line and is rejected.
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Option 2: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. As the seawall here has an extremely short residual
life and is in very poor condition, it is replaced by a new seawall with a steel pile toe
protection at year 2 say. The depth of this toe would have to be sufficient for the option
to be sustainable (subject to subsequent rebuilds) for the 100 year horizon.

This option does nothing to mitigate or prevent the continuing erosion of the beach
platform or the loss of beach material and the flint backshore. Option 2 protects
property and commercial interests; it is of neutral impact in respect of the natural
environment, amenity and health and safety; it provides no advantage in respect of
coastal processes.

Option 3: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. In addition, the flint at the head of the beach is
renourished periodically with similar material thereby sustaining the protection offered
by the existing flint backshore. This obviates the need to reconstruct completely the
seawall which, instead, is encased at year 2 with the addition of a steel pile toe.

Option 3 protects property and commercial interests; it is of neutral impact in respect of
the natural environment, amenity and health and safety; arguably it effects a neutral
impact on coastal processes, as beach losses are to a degree compensated by the
renourished flint backshore. In view of the potential advantage to the coastal processes,
Option 3 is regarded as an improvement option.

Option 4: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. The seawall is encased at year 2 and scour protection
is provided by a rock armour revetment instead of steel piles. The volume of material
placed would have to be sufficient for the option to be sustainable (subject to
subsequent rebuilds) for the 100 year horizon.

Option 4 protects property and commercial interests; it is of neutral impact in respect of
the natural environment. The use of rock on the shore could be regarded negatively
with respect to amenity and health and safety; the option provides no advantage in
respect of coastal processes.

Option 5: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. No work is done to renew the seawall. Instead, the
principal defence is provided by way of a rock armour revetment. The volume of
material placed would have to be sufficient for the option to be sustainable (subject to
subsequent rebuilds) for the 100 year horizon.

Option 5 protects property and commercial interests; it is of neutral impact in respect of
the natural environment. The use of rock on the shore could be regarded negatively
(moreso than Option 4) with respect to amenity and health and safety; the option
provides no advantage in respect of coastal processes.

Viable Options:
Options 2, 3, 4 and 5 all deliver b/c ratios over 1.00. As Option 2 entails a complete
rebuild of the sea wall, whereas the others entail strengthening of one form or another, it

EX 4985

16 R.2.0



Kelling to Cromer Strategy Study -'
Option appraisal and strategy recommendations “ HR Wallingford

is correspondingly more expensive. Moreover, it offers no real advantage over the other
three options and is, therefore, rejected.

Of the remaining options, both Options 4 and 5 include the use of rock which might be
regarded negatively in terms of safety and amenity. Option 3 is marginally more
expensive than the cheapest option and, given the potential advantage to coastal
processes, is taken to be the preferred strategic option for defence length 1.02.
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4.2.3

RUN 1.03

Overview: The present defences comprise a very old concrete seawall, promenade and
retaining wall (in very poor condition) which rely on a high beach for continuing
stability. The shingle beach is volatile but in fair condition. The likely failure
mechanism is instability, following beach drawdown.

The hinterland is urban cliff top with predominantly residential housing.

Table 4.4 outlines the options together with their generic type, the costs (c¢), residual
damages, benefits (b), and the b/c ratios.

Table 4.4 Options Summary

. Whole life (100 years) Costs + 60% Optimism Bias,
MR EEmET I I .08 Residual Damages, Benefits and Benefit/Cost Ratio
Costs Residual Benefits
Options Category £ Damages £ b/c
() £ (b)
Do Nothing 0 3,861,671 0 -
Option 1 Maintain 150,029 3,861,671 0 0
Option 2 Sustain 7,397,126 0 3,861,671 0.52
Option 3 Improve 4,163,162 0 3,861,671 0.93
Option 4 Sustain 4,526,779 0 3,861,671 0.85
Option 5 Sustain 4,268,687 0 3,861,671 0.90
Monitoring only 37,432 3,861,671 0 0

Option Descriptions:

Do Nothing: Properties to the north of the cliff face and the main section of the West
Promenade are quickly lost followed by the rest of the buildings on “The Esplanade”
and the western side of “The Driftway”. Total damages due to coastal erosion over 100
years are evaluated at £3,861,671

Option 1: All of the components of the existing defences are maintained until the
earliest failure of a principal component within an estimated 3 years; the defences are
then abandoned. Maintenance would entail annual attention to essential safety
measures, keeping the defence functional and dealing with cosmetic issues. However, as
this option would not provide continued protection for the strategy life of 100 years it
does not comply with the policy option of hold the line and is rejected.

Option 2: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
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sustain the standard of protection. As the seawall here has an extremely short residual
life and is in very poor condition, it is replaced by a new seawall with a steel pile toe
protection at year 2 say. The depth of this toe would have to be sufficient for the option
to be sustainable (subject to subsequent rebuilds) for the 100 year horizon.

This option does nothing to mitigate or prevent the continuing erosion of the beach
platform or the loss of beach material and the flint backshore.

Option 2 protects property and commercial interests; it is of neutral impact in respect of
the natural environment, amenity and health and safety; it provides no advantage in
respect of coastal processes.

Option 3: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. In addition, the flint at the head of the beach is
renourished with similar material thereby sustaining the protection offered by the
existing flint backshore. This obviates the need to reconstruct completely the seawall
which is, instead, encased at year 2 with the addition of a steel pile toe.

Option 3 protects property and commercial interests; it is of neutral impact in respect of
the natural environment, amenity and health and safety; arguably it has a neutral impact
on coastal processes, as beach losses are to a degree compensated by the renourished
flint backshore. In view of the potential advantage to the coastal processes, Option 3 is
regarded as an improvement option.

Option 4: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. The seawall is encased at year 2 and scour protection
is provided by a rock armour revetment instead of steel piles. The volume of material
placed would have to be sufficient for the option to be sustainable (subject to
subsequent rebuilds) for the 100 year horizon.

Option 4 protects property and commercial interests; it is of neutral impact in respect of
the natural environment. The use of rock on the shore could be regarded negatively
with respect to amenity and health and safety; the option provides no advantage in
respect of coastal processes.

Option 5: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. No work is done to renew the seawall. Instead, the
principal defence is a rock armour revetment. The volume of material placed would
have to be sufficient for the option to be sustainable (subject to subsequent rebuilds) for
the 100 year horizon.

Option 5 protects property and commercial interests; it is of neutral impact in respect of
the natural environment. The use of rock on the shore could be regarded negatively
(moreso than Option 4) with respect to amenity and health and safety; the option
provides no advantage in respect of coastal processes.
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Viable Options:

Options 3, 4 and 5 all deliver b/c ratios just less than 1.00. As Option 2 entails a
complete rebuild of the sea wall, whereas the others entail strengthening of one form or
another, it is correspondingly more expensive, delivering a b/c ratio of only 0.52.
Moreover, it offers no real advantage over the other three options and is, therefore,
rejected.

Of the remaining options, both Options 4 and 5 include the use of rock which might be
regarded negatively in terms of and amenity and other perspectives. Option 3 is the
cheapest option and, given the potential advantage to coastal processes, is taken to be
the preferred strategic option for defence length 1.03.
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4.2.4

RUN 1.04

Overview: The present defences comprise a reinforced concrete facing to original
seawalls together with a new steel pile toe and rock armour stone protection to the toes
of walls (in very good condition). The shingle beach is volatile but in good condition.
The likely failure mechanism is very severe and sustained beach lowering leading to toe
failure.

The hinterland is urban cliff top with both commercial and residential properties in the
town centre. The immediate hinterland also contains a sewerage storm tank and

pumping station.

Table 4.5 outlines the options together with their generic type, the costs (c¢), residual
damages, benefits (b), and the b/c ratios.

Table 4.5 Options Summary

. Whole life (100 years) Costs + 60% Optimism Bias,
Ml REERmET I IR 9.0k Residual Damages, Benefits and Benefit/Cost Ratio
Costs Residual Benefits
Options Category £ Damages £ b/c
(c) £ (b)
Do Nothing 0 4,755,152 0 0
Option 1 Maintain 520,333 4,755,152 0 0
Option 2 Sustain 2,579,779 0 4,755,152 1.84
Option 3 Improve 5,715,592 0 4,755,152 0.83
Monitoring only 31,117 4,755,152 0 0

Option Descriptions:

Do Nothing: Following the loss of the central promenade and sea wall a large number
of properties behind are lost throughout the study period. Total damages due to coastal
erosion over 100 years are evaluated at £4,755,152.

Option 1: All of the components of the existing defences are maintained until the
earliest failure of a principal component within an estimated 25 years; the defences are
then abandoned. Maintenance would entail annual attention to essential safety
measures, keeping the defence functional and dealing with cosmetic issues. However, as
this option would not provide continued protection for the strategy life of 100 years it
does not comply with the policy option of hold the line and is rejected.

Option 2: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. This option is effectively a continuation of existing
practice.
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Option 2 protects property and commercial interests; it is of neutral impact in respect of
the natural environment, amenity and health and safety; it provides no advantage in
respect of coastal processes which can be expected to suffer in the long term due to the
likely eventual beach lowering in this area.

Option 3: The beach is nourished with 45,020m’ of dredged sand to the form and
profile recommended in the HR Wallingford report “Sheringham Coast Protection
Scheme 902, Stage2: Beach Recharge and Control Structures Physical Model Study,
EX3147, May 1995. This follows the improvement of the rock groyne to the profile
referred to in that report. The nourishment of the beach obviates the need for
maintenance and renewal of the seawall and the existing rock armour scour protection.

Option 3 protects property and commercial interests; it would yield a positive impact in
respect of the natural environment, amenity and health and safety; it also, provides an
advantage in respect of coastal processes by countering beach lowering. Having due
regard to these unquantified benefits, Option 3 is regarded as an improvement option.

Viable Options:

Options 2 and 3 are both technically viable and environmentally acceptable. Option 3 is
desirable in so far as it provides certain environmental improvements and is
advantageous in respect of the longer term coastal processes. However, the b/c ratio for
Option 3 is only 0.83 compared with 1.84 for Option 2. In view of this significant
difference, Option 2 should be adopted provisionally and the shoreline monitored over
coming years. The existing hard defence has a considerable residual life (25 years) and
hence there is sufficient time to gather data and review this provisional decision at the
time of future strategic reviews.
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4.2.5

RUN 1.05

Overview: The present defences comprise a concrete seawall, promenade and retaining
walls. The original wall is protected by a rock revetment (in good condition where wall
is combined with a revetment). The shingle beach is narrow and in fair condition. The
likely failure mechanism is cliff failure leading to surcharge or overturning.

The hinterland is urban cliff top with predominantly residential properties.

Table 4.6 outlines the options together with their generic type, the costs (c¢), residual
damages, benefits (b), and the b/c ratios.

Table 4.6 Options Summary

. Whole life (100 years) Costs + 60% Optimism Bias,
MEREEEmET I IR 9.0 Residual Damages, Benefits and Benefit/Cost Ratio
Costs Residual Benefits
Options Category £ Damages £ b/c
() £ (b)
Option 0 Do nothing 0 7,882,587 0 -
Option 1 Maintain 974,707 7,882,587 0 0
Option 2 Sustain 4,701,713 0 7,882,587 1.68
Option 3 Improve 7,684,813 0 7,882,587 1.03
Monitoring 60742 | 7,882,587 0 0
component

Option Descriptions:

Do Nothing: Following the loss of the East Promenade and sea wall the adjacent car
park is lost together with a large number of properties in the surrounding area.
Sheringham pumping station and connecting sewerage infrastructure would be lost with
the sea wall together with the east beach access ramp. Total damages due to coastal
erosion over 100 years are evaluated at £7,882,587.

Option 1: All of the components of the existing defences are maintained until the
earliest failure of a principal component within an estimated 22 years; the defences are
then abandoned. Maintenance would entail annual attention to essential safety
measures, keeping the defence functional and dealing with cosmetic issues. However,
as this option would not provide continued protection for the strategy life of 100 years it
does not comply with the policy option of hold the line and is rejected.

Option 2: All of the components of the existing defences are maintained and, where
necessary, renewed at their respective likely residual lives taking account of the need to
sustain the standard of protection. This option is effectively a continuation of existing
practice.
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Option 2 protects property and commercial interests; it is of neutral impact in respect of
the natural environment, amenity and health and safety; it provides no advantage in
respect of coastal processes which can be expected to suffer in the long term due to the
likely eventual beach lowering in this area.

Option 3: The beach is nourished with 87,880m’ of dredged sand to the form and
profile recommended in the HR Wallingford report “Sheringham Coast Protection
Scheme 902, Stage2: Beach Recharge and Control Structures Physical Model Study,
EX3147, May 1995. This follows the improvement of the three rock groynes to the
profile referred to in that report. The nourishment of the beach obviates the need for
maintenance and renewal of the seawall and the existing rock armour scour protection.

Option 3 protects property and commercial interests; it would yield a positive impact in
respect of the natural environment, amenity and health and safety; it also provides an
advantage in respect of coastal processes by countering beach lowering. Having due
regard to these unquantified benefits, Option 3 is regarded as an improvement option.

Viable Options:

Options 2 and 3 are both technically viable and environmentally acceptable. Option 3 is
desirable in so far as it provides certain environmental improvements and is
advantageous in respect of the longer term coastal processes. However, the b/c ratio for
Option 3 is 1.03 compared with 1.69 for Option 2. In view of this significant
difference, Option 2 should be adopted provisionally and the shoreline monitored over
coming years. The existing hard defence has a considerable residual life (25 years) and
hence there is sufficient time to gather data and review this provisional decision at the
time of future strategic reviews. Given that Option 3 is justified economically, albeit
marginally, it should be given more detailed consideration, in particular with respect to
the geotechnical advantage of holding a higher beach level.
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4.2.6

RUN 1.06

Overview: The present defences comprise a concrete seawall set in front of the cliff,
with a rock armour revetment p