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9. PARAMETERS 
 

9.1 COASTAL EROSION 

The frequent general slope failures are shallow translational mudslides. This debris is 

deposited on the foreshore which protects the cliff for a while. However, along the study 

frontage, the toe erosion is more rapid than weathering. That is to say that the erosion at 

the toe is at such a rapid rate that the amount of debris removed exceeds the maximum 

possible discharge of the mudslides occupying the slope. The barrier of mudslide 

material would then be breached and removal of the in situ clay would begin. From this 

point onward, the parallel retreat of the cliff would be replaced by a gradual steepening 

of the cliff by toe erosion. This would be accompanied by a gradual increase in shear 

stress within the slope and lead eventually to deep-seated rotational shear failure. This 

type of erosion is Type 2 as defined by Hutchinson2. The deep seated landslides occur 

on average at 30 to 40 year intervals which is the time taken to complete a full cycle 

from initial mudslide to over-steepening of the in-situ clay.  Fig 8. at Appendix M shows 

details of the cyclic nature of the deep seated landslides on the north coast of the Isle of 

Sheppey. 

Coastal erosion determined from historical mapping gives average erosion rates from 

1896 to the present time. The basis for predictions of coastal erosion lies mainly in 

records compiled during the 20th century, when rates of sea-level rise and human 

interference were lower. Hence, the observed trends may underestimate long-term 

average erosion rates. 

 

Historic erosion values were derived using records compiled during a period when the 

sea level was lower. Hence the observed trends will underestimate long term average 

erosion rates.  

 

Bray & Hooke (1997)17. examined a range of simple geometric models to explore 

changes in rates of cliff recession as sea levels rise. They concluded that cliffs 

composed of large amounts of fine grained sediment, like those at Sheppey, will be most 

sensitive to sea level rise. Given an average rise of 0.55m for the 21st century, all the 

models predict at least a two fold increase in cliff recession rates.   
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In addition, Robert et al13 report steepening of the foreshore at this location between 

1897 and 1966. This will allow higher waves and increased erosion. However, within the 

past 40 years sea level rise and foreshore steepening would increase the exposure of 

the toe to marine action. In addition to Bray and Hooke’s findings, Walkden (2004) found 

that where defences were removed from a cliff site, the coastline reacted by eroding at a 

rate that far exceeded the average until such times as the pre-intervention foreshore 

slope was re-established.  

For future predictions, information is required on the likely scenarios with regard future  

to carbon emissions.  

The Foresight Future Flooding Study (2004) gives the results of calculations showing the 

relative differences on coastal erosion between four socio economic scenarios for 

climate change in which emissions are linked to economic growth. This was done using 

basic assumptions on the nature of changes in sea level, surge activity, wave height, 

littoral drift, and movement of the shoreline. (See Table 2). 

 
 

Average future erosion over 100 years for England and Wales (from 2004) 
Present Conditions World 

Markets 
National 

Enterprise 
Local 

Stewardship 
Global 

Sustainabi
lity 

0.20-0.67m/year 1.41-1.75m/year  1.13-
1.50m/year 

0.99-1.38m/year 0.82-
1.23m/year 

Forecast for SE 
England 

Very high High High Moderate 

 
Table 2.  Average Future Erosion over 100 years for England and Wales (from 2004) 
- Foresight Future Flooding Study (2004)  
 

Historic erosion rates have been determined using OS maps from the present day dating 

back to 1896. (See Table 3). The mean of the two extreme cases of high emissions 

(World Markets) and low emissions (Global Sustainability) have been taken and plotted 

on plans to show the predicted cliff top position in 50 and 100 years. The calculations 

enable average erosion rates to be predicted at a national level.  The forecasts suggest 

that there will be considerable variation in erosion rates, both between and within 

regions.  The Climate Change Act requires and sets a clear and credible long term 

framework for the UK to reduce its greenhouse gas emissions and hence in practice the 

actual erosion is expected to lie between the above mentioned extreme cases.  Historic 
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erosion rates are given in the table below together with the average erosion rates 

median between that of World Markets and Global Sustainability scenarios. 

Table 3 below gives a summary of the current average erosion rates along the 

undefended cliffs together with the estimated future erosion in line with the Foresight 

Report and work undertaken by Bray and Hooke. Average erosion rates along the 

undefended cliffs increase in an easterly direction from 0.60m per year at Oak Lane 

Minster to 1.4m per year at Warden Point. Using the predictions of the Foresight Report, 

these erosion rates are expected to increase to 1.5m per at Minster, Oak Lane and 3.1m 

per year at Warden Point. 

 

LOCATION 
Historic cliff top 

erosion rate 
m/year 

1869-2010 

Next  100 years 
predicted average 
cliff top erosion  
between World 

Markets and Global 
Sustainability 

emission scenarios 
m/year 

Notes 

The Leas, Minster 
 

0.111 
 

nil 

 
Cliff stabilisation & sea defences 
constructed 1983/84. Old groynes 
existed prior to this time. Future nil 
erosion rate assumes maintenance 
of slope drainage and sea defences. 

Minster cliffs sea 
defences 

 
 

0.662 
 

 
nil 

 
Cliff stabilisation & sea defences 
constructed 1981. Future nil erosion 
rate assumes maintenance of slope 
drainage and sea defences. 

Minster to Bugsby’s 
Hole (Oak Lane 
area). 

0.59 1.50  

Bugsby’s Hole to 
Hens Brook 

0.66 1.60  
Hens Brook to 
Barrows Brook 
(Eastchurch Cliffs) 

0.77 1.70  

East of Barrows 

Brook 
1.23 2.74  

Barrows Brook  to 

Warden Point 
1.42 3.10  

Warden Bay 

 
0.83 

 
0.35m/year average next 
100 years 
 
0.13m /year average 
following 300 years 

 
Cliff toe only defended 2007. Cliff 
top will regress until natural angle of 
stability reached in approx 500  
years 

Table 3 Historic and predicted future erosion rates 

1.  Erosion 1896-1981 

2.  Erosion 1896-1969 
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9.2   RECORDED EROSION EVENTS   
 
The reference notation used in Table 4 below is that used by Hutchinson15 in his report, 

a survey of Coastal Landslides of Kent, and also by Bromhead14 in a more recent paper. 

The BGS Landslide database in the main refer to these 2 reports, but does not give the 

detail which is contained in them. There is evidence of past deep seated landslides all 

along the undefended length of coastline which have occurred at various times, however 

the landslides referred to in the table below are those that have been recorded and 

documented. 

 

 

 

 
PHOTO 14 Land slide at Warden Point November 1971  
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REF Date Location Source Summary 

 
 May1809 Bugsby’s Hole Hutchinson15 155m long slip 
 Feb 1980 Ashcroft 

Caravan Park 
Kent Messenger 
08/02/1980 
Sheppey Gazette 
01/02/1980 

30m of soil lost, 2 caravans lost. 
Possibly Hutchinson ref K24 or 
K25 

 Feb 2010 Ashcroft Coast 
Holiday Park 

Site Manager, 
Ashcroft Coast 
Holiday Park   

100m long and 2m width of land 
lost from cliff falls.  

K27 Oct 1963  Hutchinson 15 300m long x30m land lost 
K28 Apr 1890  Hutchinson 15 More than an acre in extent 
K34 Approx June 

1964 
 Hutchinson 15 Medium sized landslip, possibly 

also affecting the beach 
K35 Circa 1964  Hutchinson15 Large deep seated rotational slip 

200m long 
 March 1979 Swanley Farm 

(between Hens 
Brook and 
Warden Point) 

Sheppey Gazette 
20/04/1979 

Loss of 1 acre of land. 9 sheep 
and several lambs retrieved from 
the beach. Slip dropped 30m.  
Exact location not clear but likely 
to be K33, K34 or K35.   

K37 1973  and 1974  Hutchinson15 West end 1973 150m long 
East end 1974 200m long, 30 to 
40m land lost. 

K38 1945  
 
 
 
 
May 1988 

 
 
 
 
 
Warden Point 

Hutchinson 15 

Dixon and 
Bromhead14 

 

 

Sheerness Guardian 
12/05/1988 
Dixon and 
Bromhead14 

Circa 1945- 80m in length deep 
seated rotational type with base 
failure as evident by raised reef 
on the beach. 
 
May 1988 - 60m of headland 
vanished down cliffs at Warden 
Point. Port of London Radar 
station less than 3m away from 
edge. 

K39 1856,  
 
11 Sep1857 
 
 
 
 
 
 
November 1971 

Warden Point 
 
 
 
 
 
 
 
 
Warden Point 

Hutchinson15 

 

 

 

 

 

 

 

 

Dixon and 
Bromhead14 

1856 Involved 7.5 acres of land. 
1857 Involved 2.5 acres of land 
immediately seaward of the 
church and an equal distance E 
and W of it. Note: church 
subsequently demolished in 
1875). 
 
200m long 30m land lost, deep 
seated. 

K40 Sep 1950 
 
 
 
January 1989 

Warden Point Hutchinson 15 

 
 
Dixon and 
Bromhead14 

Loss of cliff top of between 20m 
and 30m wide. 
 
150m long, 25-30m land lost. 
Deep seated circular. 

  2010 Warden Bay Site visit  28th Jan 
2011 by Jeff Austin 
of Canterbury City 
Council 

Recent small sized slip just east 
of Preston Hall Gardens 3m of cliff 
top lost. Cliff top now only 5m 
from edge of Cliff Drive. (Probably 
slip ref Hutchinson KD43) 

 

TABLE 4  Recorded land slide history 
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9.3   CLIMATE CHANGE 

Climate change is happening now. 7 of the 10 warmest years since records began have 

occurred since 1990. In the UK we can expect to see much higher summer 

temperatures, even in the next 20 years. Current climate projections also suggest 

continued warming at least up to the end of the century. 

Some of the most widely expected adverse impacts in the UK as a result of these 

changes include an increased risk of flooding and coastal erosion which could disrupt 

essential services and businesses. Through the Adaptation Reporting Power, introduced 

under the Climate Change Act 200812, government has required certain public bodies 

and utilities companies to identify and plan for future climate risks. The Climate Change 

Act will make the UK the first country in the world to have a legally binding long term 

framework to cut CO2  emissions and adapt to climate change. 

The UK Climate Projections report 2009 (UKCP09) is the result of 7 years work by the 

Met Office Hadley Centre, UK Climate Impacts Programme and more than thirty 

contributing organizations. A summary from UK Climate Projections: Briefing Report 

Version 2, December 2010 is given below: 

Observed trends in UK climate 

 Central England temperature has increased by about 1ºC since the 1970s; it is 

likely that global emissions of man-made greenhouse gases have contributed 

significantly to this rise. 

 Sea level around the UK has risen by about 1mm/yr in the 20th century; the rate 

of rise in the 1990’s and 2000s has been higher than this. 

Projections of climate change 

These projections are changes by the 2080s under Medium emissions scenario relative 

to a 1961-1990 baseline. 

 All areas of the UK get warmer, more so in summer than in winter. Changes in 

summer mean temperatures are greatest in southern England up to 4.2ºC. 

 The biggest changes in precipitation in winter increases up to 33% are seen 

along the western side of the UK. 
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 The biggest changes to precipitation in summer down to about -40% are seen 

in parts of the far south of England. Changes close to zero are seen over parts of 

northern Scotland. 

 The range of absolute sea level rise around the UK (before land movements are 

included) is projected to be between 12 and 76cm for the period 1990-2095. 

 Taking vertical land movement into account gives slightly larger sea level rise 

projections relative to the land in the more southern parts of the UK where land is 

subsiding, and somewhat lower increases in relative sea level for the north. The 

land movements are typically between -10 and +10cm over a century. 

 Seasonal mean and extreme waves are generally projected to increase to the 

south west of the UK, reduce to the north of the UK and experience little change 

in the southern North Sea. Changes in the annual maxima are typically in the 

range -1.5 to +1.0m. 

Hotter summers combined with winter precipitation will result in greater weathering 

effects of coastal cliffs. Higher sea levels will result in higher energy waves attacking the 

coastline. Therefore erosion rates are expected to increase. 

Wetter winter conditions are likely to increase the risks of shallow land sliding. However, 

many of the sites at risk are vegetated with scrub, woodland or rough grassland and 

increases in evapotranspiration may balance the increase in rainfall leaving the soil 

water balance relatively unchanged. On these sites, land management will be more 

important than climate change impacts. 

 

 

9.4     SEA LEVEL RISE 

Land in the south east of England is subsiding at the rate of 1 to 2mm per year. 

The combination of sea level rise due to global warming and settlement of land in the 

south east will result in relative sea level rise. The effects of sea level rise will be to 

increase water depths at the toe of the cliff and the time for which it is subject to marine 

erosion. Breaking wave height and wave energy are dependent on water depth and 

therefore the effects of these changes will be to increase wave energy on the foreshore, 

resulting in increased  erosion  rates.  
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The UKCP091 global mean sea level projections were produced using results from the 

IPCC Fourth Assessment Report (IPCC AR4, 2007). The IPCC AR4 gives an estimated 

range (5th to 95th percentile) for sea level increase of 18–59 cm between present day 

(assuming a 1980–1999 baseline) and 2090–2099. The report estimates that 

approximately 70% of the global sea level rise over the 21st century will be due to 

thermal expansion, with the remainder due to the melting of glaciers, ice caps and a 

combined contribution from the Greenland and Antarctic ice sheets. 

Added to the absolute sea level rise referred to above is the effect of vertical land 

movement. This gives the relative sea level rise shown in Table 5. below for 3 emission 

scenarios (high, medium and low). It can be seen that for the Isle of Sheppey, the 

predicted increase in sea levels from 1990 to 2095 under medium emission scenarios is 

0.44m.  

 

Table 5  Relative sea level rise in cm with respect to 1990 levels, from UKCP09. 

 

 

UKCP09 also developed a High++ (extreme) scenario range for sea level rise and storm 

surges. This provides an additional amount of change above the likely range of current 

models.  For sea level the extra sea level rise in H++ results from faster melting of ice 

http://ukclimateprojections.defra.gov.uk/content/view/1805/690/
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sheets. Although it cannot yet be predicted how fast this will occur, estimates can be 

made of its likely maximum size based on observations of the past, and plausible 

constraints on ice sheet dynamics. The H++ scenario mean sea level estimate for 

around the UK is 93 to 190 cm, but please note that the top of the range is very unlikely 

to occur in the 21st century. The upper end of the High++ scenario range provides a 

plausible but highly uncertain and very unlikely scenario for sea level rise. The use of 

such a scenario is for worst case and long term contingency planning rather than day-to-

day investment decision making. 

It should be noted however, for development purposes information provided in PPS 25 

Development and Flood Risk, that the recommended contingency allowances for net 

sea level rise are as given in Table 6 below. These values are somewhat greater than 

the latest predictions given by UKCP09, however for development issues, these values 

should be used until such time that revisions are made to PPS25. 

 

Administrative 
Region 

Net Sea Level Rise (mm/yr) 
Relative to 1990 

 
1990 to 2025 

 
2025 to 2055 

 
2055 to 2085 

 
2085 to 2115 

East of 
England, East 
Midlands, 
London, SE 
England 

4.0 
(Total 140mm 

by 2025) 

8.5 
(Total 395mm 

by 2055) 

12.0 
(Total 755mm 

by 2085) 

15.0 
(Total 

1205mm by 
2115) 

 
Table 6 Recommended contingency allowances for net sea level rise, from PPS 25 
Development and flood risk 

 
Notes: 

 
1. Refer to Defra FCDPAG3 Economic Appraisal Supplementary Note to Operating Authorities – Climate 
Change Impacts, October 2006, for details of the derivation of this table. In particular, Annex A1 of this Note 
shows examples of how to calculate sea level rise. 
2. Vertical movement of the land is incorporated in the table and does not need to be calculated 
separately. 

 

 

 

 

9.5 CHANGES IN EXTREME STORM SURGES  

http://ukclimateprojections.defra.gov.uk/content/view/1805/690/
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UKCP091 indicates that around the UK the size of surge expected to occur on average 

about once in 50 years is projected to increase by less than 0.9 mm/yr (not including 

relative mean sea level change) over the 21st century. In most locations this trend 

cannot be clearly distinguished from natural variability.  

 

9.6 CHANGES IN EXTREME WAVES 
 
UKCP09 indicates that seasonal average and extreme waves are expected to increase 

in the South West of England, reduce in the North and experience little change in the 

southern North Sea. Changes in annual maxima are projected between -1.5m and +1m. 

 

  



Canterbury City Council Engineering Services  50 
 

10.0 MANAGEMENT OF COASTAL EROSION  

10.1 MANAGING COASTAL EROSION RISK 

UK Climate Change Risk Assessment 

As yet, there is no single source of information about the specific risks of climate change 

for different regions and sectors.  

 

In response to this, the Climate Change Act 2008 commits the UK Government to carry 

out a UK Climate Change Risk Assessment. The first Risk Assessment must be 

presented to Parliament within 3 years of the Climate Change Act gaining Royal Assent, 

i.e. by 26th November 2011. Following this, a Risk Assessment will be carried out every 

5 years to inform the National  Adaptation Programme. 

Work is ongoing to produce reports on the key climate risks for each of the 11 sectors 

identified for priority action – agriculture, water, flood and coastal management, marine 

and fisheries, forestry, biodiversity, business, built environment, transport, energy and 

health. A synthesis report is also being produced, pulling together the analysis from 

each sector and drawing out the interdependencies. 

The Climate Change Risk Assessment will: 

 Inform all UK Administrators and their delivery partners about the risks of climate 

change.  This will help set priorities for adaptation programmes, and will make 

sure that other policies reflect the potential risks and opportunities. 

 Provide valuable information for the wider public, private and third sector about  

the risks and opportunities from climate change. 

 Set a baseline against which we can chart progress. 

The Government’s strategy Making Space for Water committed to managing 

flood and coastal erosion risk in a sustainable manner, moving towards a risk 

management approach which is climate change proofed. Sustainable 

management of coastal erosion risk involves a broad spectrum of activities. 

 The development of plans and strategies for managing identified risks. 

 The appraisal and consideration of individual risk management measures such     

as physical defences or approaches to adapt and provide resilience to risk, 
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particularly in places where it is not sustainable to build new defences or 

maintain existing ones. 

 Planning for emergencies. 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

The Environment Agency and local authorities manage the physical risks of both coastal 

erosion and flooding via the development and implementation of Shoreline Management 

Plans (SMP’s). The second generation of SMP’s were completed in 2010. In addition to 

SMP’s, the Environment Agency is undertaking a project on mapping data on coastal 

erosion risk. The erosion risk information is drawn from existing local authority data and 

assessed in the light of existing flood and coastal erosion risk management, SMP 

policies and the latest climate change information. The erosion risk mapping is not 

currently available, but is due to be published on the EA’s website shortly to ensure a 

clear understanding of the risks of flooding and coastal erosion, nationally and locally, so 

that investment in risk management can be prioritised more effectively. The objectives 

are to: 

 

• set out clear and consistent plans for risk management so that communities and 

businesses can make informed decisions about the management of the remaining risk; 

• manage flood and coastal erosion risks in an appropriate way, taking account of the 

needs of communities and the environment; 

• ensure that emergency plans and responses to flood incidents are effective and that 

communities are able to respond effectively to flood forecasts, warnings and advice; 

• help communities to recover more quickly and effectively after incidents.  

In 2006, the Environment Agency commissioned Halcrow to undertake the National 

Coastal Erosion Risk Mapping (NCERM) project. It aims to map the whole of the English 

and Welsh coastline susceptible to erosion and instability from natural processes such 

as wave attack, whilst taking account of the current defences and management 

activities. The project is part of the “Holistic Approach” work stream within the UK 

Government’s Making Space for Water development programme. 

The National Coastal Erosion Risk Mapping project is examining the way in which 

quantified erosion hazards and risks can be generated for the coastline of England and 

Wales and presented graphically for interrogation by end-users including the general 

public. The end product will be comparable to the Environment Agency’s National Flood 

Risk Mapping and utilises similar presentation techniques. There is an anticipated 
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benefit in adopting this approach whereby the risks associated with flooding and erosion 

can be integrated for any given area. 

It is being undertaken using a staged approach to enable ongoing evolution of the 

scope, methodology and the inclusion of up-to-date best practice. 

The risks associated with increasing coastal erosion need to be disseminated to the 

local community via the Council’s website, and more widely available to specific groups 

or individuals who do not have access to the internet or other communication technology 

by using community networks, public buildings and local voluntary organisations. This 

will include consideration of developing Local Community Action partnerships; 

 

 
Attempts to accurately predict and adapt to a particular future are likely to be 

inappropriate in many cases and it is widely acknowledged that approaches to 

adaptation need to be flexible, so that they can evolve and respond to new conditions as 

they arise and/or become foreseeable. Adaptation is not simply a technical challenge but 

has many aspects and is likely to require a long-term commitment which is itself flexible 

and adaptive to changing values, expectations and priorities as well as changing 

environmental conditions. There is uncertainty in terms of future emissions, climate and 

societal impacts and responses. The overall rationale for National Performance indicator 

on adaptation NI18826 introduced by the government in 2008 was described as: 

To ensure local authorities are sufficiently prepared to manage risks to service delivery, 

the public, local communities, local infrastructure, businesses and the natural 

environment from a changing climate, and to make the most of new opportunities 

 

10.2 LOCAL BUILDINGS AND PROPERTIES 

 
Properties facing an erosion risk can become neglected. This in turn can have wider 

impacts on a community’s vitality, potentially contributing to blight and wider socio-

economic problems. It is therefore important that buildings – including homes, 

community buildings etc are part of the community adaptation planning and 

engagement. 
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10.3 ROLL BACK POLICY 

It will be advisable to implement a roll back policy whereby residents, buildings and 

businesses can be relocated further inland away from the threat of coastal erosion whilst 

improving the quality of the local environment and sustaining the communities. A 

suitable policy will encourage relocation as a response to the threat of coastal erosion. It 

will also encourage opportunities for providing assistance and the development of 

planning policies to facilitate relocation. The policy should allow: 

1. Identification of caravan sites and properties at risk erosion within say, the next 

50 and 100 years, from the erosion maps. 

2. Provision of alternative sites in conjunction with a suitably revised Planning 

policy. This may require a significant relaxing of planning law which would 

otherwise dictate that development is directed towards previously developed 

land, using the sequential test. 

3. For those properties within the 100 year zone, but not immediately at risk, 

housing assets in the affected area could be sold to privately finance the 

purchase of land in open countryside and new home construction. In this 

instance, the new owner will not have similar rights except for applying for the 

demolition grant. 

4. For those immediately at risk now and those properties which have been sold 

and eventually become at risk, the properties can be demolished with assistance 

from the coastal erosion assistance grant29 available from the EA currently set at 

£6000, although more can be made available in exceptional circumstances. In 

the instances where the property is immediately at risk, the value of the property 

will be nil. It is therefore possible that the owner does not have sufficient funds to 

purchase a new property elsewhere. Therefore, there may be issues for the local 

authority regarding the re-housing of homeless people. 

5. Land should be reinstated in accordance with revised Planning requirements and 

with enhancements to nature conservation areas where appropriate. With regard 

to SSSI’s, there are guidelines available for re-establishing land to a semi natural 

habitat 
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10.4 THE ADVANTAGES OF ROLL BACK POLICY 

 
This approach helps people and businesses (caravan sites, farms and individual 

residents) to move and therefore meeting climate change with greater resilience. 

 

Dwellings close to the cliff edge currently tend to be in relatively poor condition because 

capital investment is not justified due to the limited life of the building. A good roll back 

policy as outlined above will ease this problem.  

 

In terms of the importance of caravan sites to the local economy, it is considered 

necessary to support the holiday caravan industry and such a policy will do this.  

 

The policy will help people and businesses already at immediate risk from coastal 

erosion to relocate. 

 

The policy also obviates the danger of people leaving it too late to relocate, putting them 

at risk, of having a blighted property of no value, of having to arrange demolition and 

relocation as a matter of urgency, of major financial losses. For properties that are 

significantly far away from the cliff edge before being affected by the  50 or 100 year 

erosion lines, it means that there is ample time to plan ahead and  sell the property 

reducing major economic losses. 

 

10.5  THE CHALLENGES OF ROLL BACK POLICY 

The roll back policy may throw up issues with regard to fitting into the principles of the 

sequential test and in relation to PPS3 Housing31 including previously developed land. 

There are also issues regarding the poor quality of some of the properties at risk and the 

applicability of relocation either to open countryside or villages inland.  

East Riding Council implemented a rollback policy initially focussed on caravan parks in 

2003-04 which was extended to apply to houses and farmsteads in 2005. A number of 

caravan sites have taken up the policy and moved to new locations, principally because 

they have land to move to. However, no farms or homes have taken up the offer. 

Property owners seem reluctant to move until erosion becomes imminent. To get over 

this problem, it may be a matter of providing good information and educating the public. 
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The purchase and lease back of homes by the Council appears to be an attractive way 

of dealing with the problem where a property is not immediately at risk. However, bear in 

mind that all property owned and managed by the Council must meet the Decent Homes 

standard. To meet the standard, property must have reasonably modern facilities, be 

warm and weatherproof. Homes at risk may have put off capital investment in 

maintaining or improving their properties. In these instances it will require significant 

capital input by the Council and may result in a poor return on the investment. 

 
10.6 DEMOLITION OF PROPERTY 
 

Undertaking a planned demolition is always preferable (and cheaper) than clearing 

debris from a property after collapsing. There is the problem of properties being served 

with a Dangerous Structures Notice under the Building Act where Building Control has 

fenced off the property to make the site safe but the owners do not have either the 

resources or the inclination to arrange the demolition. Support with demolition costs from 

the government via the Coastal Erosion Assistance grant29, currently £6,000 could help 

ensure that buildings are removed swiftly and do not lead to an air of decay in small 

communities affected by coastal change. The grant at the time of writing this report is 

administered by the National Coastal Flood and Risk Manager at the Department of the 

Environment. 

 
 
10.7  COSTS OF DEMOLITION 
 

Work undertaken by Scott Wilson11 indicates that £5,000 is likely to cover demolition 

costs for smaller properties, in particular for non-standard construction properties. For 

larger properties, £5,000 should still be a significant contribution to help with demolition 

costs. 

 

The Coastal Erosion Assistance grant currently set at £6,000 is intended to assist with 

demolition costs and other related issues such as cutting off services.  This should help 

Local Authorities and assist with the safe demolition of buildings at risk in a way that 

benefits the wider community in terms of local amenity. A larger grant is available in 

exceptional circumstances for example if asbestos has to be removed from the building 

prior to demolition. The grant is only available to properties whose current owner also 

owned the  property prior to the grant becoming available in 2009. 
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The types of issues that increase demolition costs are: 

 Asbestos removal by specialist contractor. 

 Proximity of a designated environmental site that requires additional measures to 

be taken to ensure no impact on the designated site. 

 Legal costs 

 Segregation and material recovery. 

 

The Council on its own or in partnership with social housing companies, could purchase 

property that is expected to be lost to coastal erosion in the future, at an agreed price. 

 

10.8 PROPERTY  ADAPTATION OPTIONS 

A  summary of the options is given at Table 7  with a detailed explanation of each option 

set out below. 

Option 1.  Outright purchase and demolition.   

In this option, the Council purchases the property at a price dependent on how long the 

residual life of the property is before it is affected by cliff erosion. Therefore the purchase 

cost could range from   the full market value if there is a long residual life to some 

percentage of the full market value depending on the residual life remaining. 

At Sheppey, the market value of the 125 properties if purchased by the Council today 

will be approximately £14.7m.  

The Coastal Erosion grant of £6000 could be used to demolish the property. Purchase 

by the Council would only be considered for owners who have been in occupation for 

some considerable time i.e. they purchased at a time when it was reasonable for them to 

believe that they would not be affected by erosion.  

In some instances, the owner may have insufficient funds to purchase another property. 

If in addition the owner has insufficient funds for renting, then the Council will have to re-

house under the Homeless Act provisions.   

This option would provide no opportunity for the Council to recoup expenditure.  
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Option 2.   Underwriting Values.  

Under this option, the Council accepts liability for the property in the future.  This option 

could be used where there is still reasonable residual life left in the property before 

erosion becomes imminent. The problem is at what value to set the agreed purchase 

price. Clearly, the owner will expect the agreed amount to be greater than the erosion 

market value of near zero otherwise the scheme will not be viable. The Council could set 

the value in accordance with the theoretical market value based upon residual values of 

a property affected by erosion see Fig 4. This is based on the joint Defra/EA Flood and 

Coastal Erosion Risk Management R&D Program Technical Report FD2623/TR22. In this 

case, with say 5 years residual life, the value of the property would be around 10% of 

the non erosion market value at the time of the agreement, or with 10 years residual life, 

the agreed amount would be 28% of market value. It will probably be better to set the 

value based on 10 years or more residual life as this will give a more reasonable sum to 

the owner and will also give the option to the Council to rent the property out to recoup 

capital costs of purchase.  

This option will allow the owner to plan ahead and make financial provisions well ahead 

of the time when erosion is imminent.  Although the owner will receive a relatively small 

sum for the property, he has been able to plan ahead for it, and it may well suit some 

owners such as the elderly who may have been planning to sell up in any case.  113 

properties would be eligible, (the 12 properties affected in the 1st 10 years are not 

eligible). Analysis shows that if all 113 properties affected took up this option, the capital 

expenditure over 100 years would be £3.7m (£0.9m discounted) based on purchase by 

the LA at 28% of the initial market value.  This option would enable the Council to 

recoup these costs by renting out. 

 

FIG 4 Property Market Value depreciation.  
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Option 3. Buy to let   

 

The Council on its own or in partnership with housing associations purchases the 

property from the owner and then rents the property out for continued occupation until 

the property is in imminent danger of erosion.   With this option, in order to make it 

viable, there must be a reasonable residual life remaining before imminent erosion. This 

is because the Council will have to make a capital outlay for the purchase, possible 

expenditure to bring the property to Decent Homes Standard, all of which ideally needs 

to be recouped by rental income.  This is probably the best option for the owner as he 

will be able to have sufficient funds to purchase another property. It also provides 

income for the LA, although it is a long term option with initial capital outlay for the LA. 

Analysis shows that if all 125 properties are purchased by the Council in year 0, the net 

income after all costs over 100 years would be £29m (£1.5m discounted). 

 

Option   4.  Land outside 100 year zone purchased by the Council to be developed by 
those displaced. 

Land values of £190,000 per ha, is based on advertised investment land off Leysdown 

Road. The cost of land purchase to provide for all 125 properties outside the 100 year 

erosion zone would be around £4m including fees and infrastructure costs.  

  

Option  5.  Re-locatable properties in at risk areas. 

 

Development such as mobile or park homes would be allowed in the at risk area, on the 

basis that this type of development could be relocated at short notice in the event of 

imminent erosion.   This would be an option for those displaced as well as others moving 

to the area. This option may need relaxation of Planning regulations. This option would 

involve no significant cost to the Council. 

Option  6.  Low interest loans to buy new property. 

  

The Council could low interest loans to those who are displaced so that they can 

purchase another property.   Purchased properties should preferably be situated outside 

the 100 year zone or at the very least have 60 years residual life, (the minimum residual 



Canterbury City Council Engineering Services  59 
 

life of a property considered by most  Building Societies when considering mortgages).  

This assistance should be limited to those owners who have been in occupation for 

some considerable time i.e. they purchased at a time when it was reasonable for them to 

believe that they would not be affected by erosion. 

Option 6.1  Loans to cover full cost of rebuild approximate    £6.6m 

Option 6.2 Loans to cover 50% cost of rebuild (approx £26k per property).  £3.3m 

Option 6.3 Loans to cover 25% cost of rebuild (approx £13k per property). £1.7m 

The Council would be expected to recover the cost of the loans over the loan period. 

 

Option 7. Government pay back scheme  

 

This is a form of financial compensation that has been proposed in the past but has not 

been implemented. It would compensate those people who are adversely affected by 

coastal protection policies. In this case, where it is the policy for no active intervention 

which allows the cliffs to continue to erode, the eroding cliffs provide valuable sediment 

which protects adjoining areas. Compensation could be based on the savings made in 

beach recharge costs. 

Based upon the research by Nichols, Dredge and Wilson13 regarding sediment input at 

the Isle of Sheppey, it is estimated that the eroding cliffs provide around 250,000 tonnes 

per year of fine grained sediment input. Assuming 25% of this material protects adjoining 

areas, the value of this in beach recharge savings is about £1.25m per year. If 50% of 

this sum was distributed to property owners and 50% distributed to caravan parks, this 

would amount to £5,000 per property in compensation based on one year.  

 

Option  8. Coastal Adaptation Fund set up by the Council 

 

This could simply be a sum of money set aside by the Council to assist people affected 

by erosion with general expenses such as removal costs together with the Environment 

Agency’s Coastal Erosion Grant of £6000 for demolition of a property. 

 

Option 8.1  £2,500   for each applicant  £312,500 
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Option 8.2 £5,000   for each applicant  £625,000 

Option 8.3 £10,000 for each applicant  £1.25m 

 

This option would provide no opportunity for the Council to recoup expenditure.  

 

Option 9. Subsidised Maintenance 

The Council subsidises say, £1500 maintenance costs per property per year. Over 100 

years the cost to the Council would be £9.3m (£4.0m discounted to present day value). 

Restricting maintenance  to only 20 years, there would be a maximum  cost to the 
Council of £3.5m (£1.76m discounted to present day value). 
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PROPERTY  ADAPTATION  OPTIONS 
Options Description 
1.Outright purchase and demolish LA purchases property at market value (or some aspect 

of market value depending on time when the property 
was purchased, rebuild costs, change in market value 
over time (e.g. as garden was eroded), whether it was 
reasonable to assume that the short-term life of the 
property could have been known at the time of purchase, 
etc.). 

2.Underwriting values LA accepts liability for the property in the future. The 
owner receives a written guarantee that the property will 
be bought for a set amount when erosion is imminent. 

3.Buy to let Property is purchased from the owner and rented out for 
continued occupation until the property is in imminent 
danger of erosion. 

4.Land purchase by Local 
Authority 
(outside 100 year coastal change 
area) 

LA purchases land (or uses existing land it owns) to 
provide a free location for those displaced by erosion to 
develop new properties. 

5.Re-locatable properties in at risk 
areas 

Development would be allowed in the ‘at risk’ areas 
provided this only involved properties that can be easily 
relocated to a new site as the risk increases. (mobile 
homes). 

6.Low interest loans to buy new 
property/land once property is 
eroded 

The property is not bought, instead the opportunity is 
given for the property owner to take a low interest loan. 
This is offered to those whose house is to be eroded to 
help purchase another property or land on which to 
construct another property. 

7.Government payback scheme An estimate is made of the savings by Government in 
terms of coastal defence costs for urban areas down 
coast that are protected by the material coming from the 
areas that are eroded. This estimate is used as the basis 
for paying property owners for the loss of their land. 

8.Coastal Adaptation Fund A fund is established to make payments to those who are 
suffering due to changes in coastal policy. Payments 
would help cover a range of needs including new 
mortgages and cost of removal of buildings at risk and 
could be extended to provide further financial assistance 
where funds are available. 

9.Subsidised maintenance LA pays for/contributes to the cost of maintaining at risk 
properties to ensure they remain in keeping with the 
surrounding village/living standards 

10.Streamlined planning 
permission 
(Roll back scheme). 

An opportunity is given to take advantage of planning 
permission where fewer steps are required to obtain 
permission to build a new property. This includes a 
presumption of planning permission being granted 
provided some pre-defined requirements are met. 

12. Caravan site owners and 
others fund cliff protection works 
along their frontage - 

This has been used at West Sands Holiday Park, 
Medmerry, West Sussex. Not really an option at Sheppey 
because the shore line management policy is no active 
intervention and is also within a SSSI. 

 
Table 7. Property adaptation, financial options 
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11.0 DO NOTHING SCENARIO 

11.1 UNDEFENDED CLIFFS - MINSTER TO WARDEN BAY  

In order to consider the effects of a do nothing scenario i.e. no adaptation measures, 

firstly the effects of no active intervention need to be assessed and then see how they 

could have been mitigated by an adaptation strategy. 

The effects of coastal erosion can be devastating on individuals and communities alike. 

Not being aware of the severity of predicted future cliff erosion, property owners and 

local business will not be prepared, not have plans in place, and probably not have a 

business continuity plan in place to mitigate the effects of coastal erosion on their lives. 

Negative impacts of coastal erosion include, the reduction of market values of 

properties, loss of inheritance value, unable to sell and move house, exclusion from 

mortgage market, cannot raise money against home, cannot get property insurance, 

loss of well being leading to depression.  However, it is fair to say that these impacts are 

inherent to any scenario that does not include sea defence works to prevent coastal 

erosion, but a do nothing scenario would exclude the mitigating measures referred to in 

the previous paragraph that can be put in place well before coastal erosion starts to 

affect the bulk of the community. Table 8 below summarises the adverse impacts of no 

active intervention and suitable adaptation measures which would mitigate the impacts. 

Caravan park tourism is the main business activity in the area, and severe loss of 

revenue and damage to the local economy will result if plans for adapting to climate 

change are not put in place. 
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11.2 DEFENDED CLIFFS – AT MINSTER 

Without maintenance of the sea wall and groynes at Minster, the beach would be 

denuded resulting in loss of toe weighting to the coastal slopes, leading to slope failure 

and risk to the hinterland community above. The sea wall could be undermined and a 

breach occur. 

Without maintenance to the slope drainage, the upper regraded and drained slopes at 

Minster will be at risk from shallow landslides in the next 50 years. This will be due to the 

gravel filled drainage trenches becoming blocked up with fine material. Manholes and 

outfalls will also become blocked with silt. These defects will result in increasing pore 

water pressures within the clay leading to shallow landslides. Fractured drains resulting 

from shallow slides in the upper slopes will then quickly cause stability problems to the 

lower slopes.   
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Impact effect of no active 
intervention Description Adaptation Measure 

Reduced property values, 
loss of capital value 

As the cliff erodes, property values reduce, lack of motivation to 
look after properties. Properties may become uninhabitable long 
before erosion affects if access road and services are affected 
elsewhere. 

Option 3 would negate this impact 

Risk of becoming homeless Unable to sell and move to another suitable property. 
Council would have to provide accommodation that  is smaller or 
otherwise inferior to property lost 

Option 3 would negate this impact 

Financial implications Difficulty of obtaining a mortgage, buildings insurance, equity 
release. 
Loss of inheritance to relatives. 
 

Option 3 would negate this impact 

Health and emotional issues, 
loss of self esteem, well 
being, increased stress, 
depression 

Due to loss of garden, loss of home, worries about the future, 
risk of becoming homeless, strain on marriage and partnerships, 
possible knock on effect to employment. Reduced quality of life. 

Option 3 would mitigate  this impact 

Reduced tourism to the area Reduced facilities at caravan parks, loss of access to beach and 
cliff top, general run down appearance of area. 

Roll back policy would negate this impact, together with 
proposals for National Cliff Path 

Loss of infrastructure Roads, services affected by cliff erosion causing diversions and 
general access difficulties or loss of water, electricity, sewerage. 

Adaptation strategy  

Planning implications Inappropriate advice would be given allowing development in at 
risk areas. 

Adoption of the erosion maps will negate this impact.  

Health and Safety 
implications 

The cliffs would not be monitored. No cliff failure emergency plan 
would be in place.  

Risk to public safety 

Slope failure at Minster Cliffs 
and the Leas 

The slope drainage, and sea wall and groynes would not be 
maintained leading to rapid failure of the cliffs and loss of 
property and infrastructure at the cliff top 

Risk to public safety. Adoption of the maintenance 
recommendations in this report will negate this impact. 

 
Table 8. Summary of impacts resulting from a do nothing scenario 
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12.0  ECONOMIC APPRAISAL 
 
 

From the plans showing predicted future erosion, property damage, caravan relocation 

costs and agricultural land losses have been assessed in detail at 50 years and at 100 

years as set out below. For assessment of damage costs discounted to present day 

values, costs at intervening years have for simplicity been spread annually based on the 

50 and 100 year values. 

 
Property values have been assessed by using Council tax bands which are based on 

property values in 1991. These prices have then been factored up to account for house 

price inflation between 1991 and 2011 for properties in the south east. The resulting 

prices were then checked against actual sale prices from the Hometrack web site for the 

properties at this location. It was found that in general, this approach reflected actual 

property values although there were some instances where the sale price was 

significantly higher or lower than the estimates obtained from Council tax banding.  The 

prices reflect erosion free market values and no doubt also reflect the unique location, 

actual condition, views etc.   It is certainly clear that the proximity of an eroding cliff does 

not appear to be reflected on property as sold prices. A cost of £5,000 per property has 

been added to allow for demolition costs.  The details of properties affected by the 50 

year and 100 year mean erosion lines together with estimated market values and 

demolition costs are shown at Appendix G. 

  

Agricultural land values were assessed by using published prices per acre and multiplied 

by a factor of 0.45 to allow for UK agricultural subsidy.  An average agricultural land 

value of £6,000 per acre at June 2011 prices has been taken before being factored. 

Caravan site values were based on the cost of moving to a new site including land cost, 

transportation, hard standings, and provision of water and electric services estimated at 

circa £17,500 per caravan pitch. 
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A summary of the cost analysis for the undefended length of coastline over a distance of 

6.6km between Minster and Warden Bay is given below. The figures show how difficult it 

would be to justify major sea defence works since a satisfactory benefit cost value 

cannot be achieved.   The costs of modest sea defences, e.g. rock armour revetments 

far outweigh the cost of damages. For the detailed analysis see Appendix J.  

 

YEAR Damage costs 
discounted to present 
day values 

Damage cost /km 
discounted to 
present day values 

Sea Defence  
costs/km (rock armour) 
discounted to present day 
values 

20 £5.02m £0.76m £3.78m 
50 £8.14m £1.23m £3.81m 
100 £10.69m £1.62m £3.83m 

 

TABLE 9.  Damage and sea defence costs discounted to present day values 
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13.0 ENVIRONMENTAL  ASSESSMENT 
 

13.1  SITE OF SPECIAL SCIENTIFIC INTEREST 
 
The undefended section of cliff is a Site of Scientific Interest (SSSI) notified under 

Section 28 of the Wildlife and Countryside Act 1981 (as amended). The continued 

erosion of the cliffs maintains the environmental and geological interests. 
 

This classical coastal section is one of the best known Palaeogene (Lower Tertiary) sites 

in Britain and its fossil content having been the focus of scientific study since the 

eighteenth century. It provides the most comprehensive exposure through the upper part 

of the London Clay formation in the UK.  This site represents a key locality in the present 

and future understanding of early Tertiary faunal and floral evolution and taxonomy as 

well as the palaeogeographical development of southern England throughout the 

Eocene period. A detailed description and reasons for notification for SSSI status are 

given at Appendix K. 

 

13.2 CLIFF ACCESS AND THE NATURAL ENVIRONMENT  

 
Although the conservation of ecological features in a changing environment remains 

key, in terms of environmental sustainability, future management of the coast needs to 

allow habitats and features to respond and adjust to change, such as accelerated sea 

level rise. It is recognised that coastal habitats cannot always be protected in situ 

because a large element of their ecological derives from the dynamic natural processes.  

This is important to ensure continued functionality of any habitat and poses a challenge 

in that it shifts the emphasis from ‘preservation’ to ‘conservation’. Natural England are 

actively seeking to ensure that coastal erosion and flood risk management proposals are 

designed to ensure that designated sites are conserved and where possible, 

enhancement opportunities that benefit ecology and geology are implemented, whilst 

also allowing the coast to remain naturally dynamic.  

 
Although coastal erosion is a threat, it is also an important part of what makes the north 

Sheppey coast special and the reason for its SSSI status. The processes of coastal   

erosion and land sliding in the London clay cliffs create and maintain a naturally beautiful 

landscape, diverse geological features and ecological value, which can be important to 
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the local economy and its identity. In order for the public to enjoy such a natural amenity, 

firstly it needs to be widely publicised, and secondly good access to the cliffs are 

required, both at top level and beach level. Unfortunately, such as access is very poor 

along the eroding cliffs at Sheppey. Of course, providing access is challenging on a high 

steep eroding clay cliff, however it would be beneficial to local businesses, mainly 

caravan parks, pubs and cafes. The feasibility of providing a cliff top path should be 

investigated and would need the cooperation of caravan site owners (it would be to their 

benefit), and farmers who own much of the cliff top. Access down to the beach from the 

top will be challenging but such locations such as at Hens Brook where the cliffs are not 

so high would be relatively easy and would be able to serve the nearby large Eastchurch 

Holiday Centre.  

 

With regard to the cliff top path, on 12th November 2009, the Marine and Coastal Access 

Bill received Royal Assent. The Act includes provisions which place a duty on the 

Secretary of State and Natural England to secure a long distance route (the English 

Coastal Route) around the coast of England. In areas where the coastline is subject to 

rapid coastal erosion, Natural England will be able to specify that the coastal route would 

roll back with erosion. Perhaps an associated interpretation centre could be provided 

and interpretation signs along the cliff top path.  Therefore Swale Council should work 

closely with Natural England to ensure that the Government’s coastal access initiative is 

delivered in practical ways which allow an access corridor to roll back as the coast 

erodes.  
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14. MONITORING AND PUBLIC WARNING  

 

Such a long length of coastline with difficult access is difficult to monitor. Monitoring 

should be undertaken in the first instance by site visits to the easy access points such as 

Oak Lane, Bell Farm Lane, Warden Road, and via the large caravan parks such as 

Seacliff, Ashcroft, Palm Tree and Warden Springs caravan parks.  Recent cliff falls 

should be self evident, but also it will be necessary to look for tension cracks developing. 

Such monitoring should be done during the spring and after periods of prolonged rainfall. 

 

Monitoring can also be undertaken using the results of the annual airborne laser survey 

organised by Canterbury City Council engineering division as part of The Strategic 

Regional Coastal Monitoring Project32. This is a programme managed on behalf of the 

Coastal Groups and is funded by DEFRA, in partnership with the maritime Local 

Authorities and the Environment Agency Southeast Region. 

Changes to the cliff profile can easily be monitored and critical areas identified which 

can allow scarce resources to be directed.  

 

It will be necessary for the Council to set up a contingency plan whereby there is a 

readily available list of key contacts in the event of a major land slide having occurred or 

being imminent affecting property and infrastructure. Contacts will include key Council 

staff, emergency services, highway and utility companies. Key staff should be able to 

advise Police and other agencies regarding evacuation of nearby properties and the 

establishment of exclusion zones, fences and barriers etc. Contingency plans for 

evacuation, and provision of food and shelter shall be made. 

 

The existing cliff warning signs and barriers, see Photo 15 below, shall be regularly 

checked and maintained and rolled back as the cliff erodes. 
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PHOTO 15  Cliff warning sign 
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15.  CONSULTATION 
 
In preparation of this report, questionnaires were sent out to estate agents in the area to 

gauge the affect of cliff erosion on property prices and condition.  They confirm that as 

sold prices of properties near to the cliff top are lower than similar properties elsewhere, 

although they are generally no less well maintained than other properties. They also 

indicated that cliff top properties are highly desirable provided that they are not too near 

the cliff top. 

 

Questionnaires were also sent out to caravan park owners in order to assess their 

awareness of erosion problems and views on roll back policy. There has been little 

response to this questionnaire. 

 
This report will be passed to the Swale Council, Environment Agency, Natural England 

and Kent County Council for their comments. 
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16. RECOMMENDATIONS AND IMPLEMENTATION 

 

Due to the uncertainties involved with climate change predictions, it may be necessary 

from time to time to amend the Planning erosion lines in the light of further advice from 

UKCIP (UK Climate Impacts Programme) or other relevant expert advice. A review 

should be undertaken in 10 years time. 

It will be necessary for the Council to disseminate to the local community the threat that 

climate change poses and the effect it will have on the local community due to increased 

erosion of the cliffs. 

It will be beneficial for the future well being of the community for the Council to introduce 

and facilitate a Roll Back policy for caravan parks which may involve some relaxation of 

planning policy. Likewise, it would be beneficial to introduce a scheme for private 

householders whereby they are informed well in advance of the future erosion risks and 

they are assisted practically with schemes such as purchase and leaseback or other 

options listed in this report. The Coastal Erosion assistance grant administered by the 

Environment Agency shall also be used to cover the costs of demolition of properties. 

At the Leas, it will be necessary to replace the upper groyne planking within the next 5 

years. All drainage outfalls on to the beach should be cleaned out on an annual basis.  

At Minster defended cliffs, again it will be necessary to replace groyne planking within 

the next 5 years. In addition, it will be necessary to replace the asphalt surfacing to the 

promenade within the next 5 years. Joints in the sea wall should be replaced as soon as 

funds are available and all drainage outfalls cleaned out on an annual basis. A 

longitudinal cut off drain is recommended along the cliff top at the defended Minster 

cliffs. 

A rock armour revetment will be required at the western end of the Minster defences in 

30 to 40 years time to take account of outflanking of the defences as the toe of the 

slopes erodes back. At the same time, consideration should be given to raising the rear 

walls along these lengths to allow for sea level rise to such a level as advised by experts 

at the time.  

Piezometers should be installed in the steeper upper slopes of the defended Minster 

cliffs in order to monitor the loss of efficiency of the drains. This will be evident by a 

gradual rise in pore water pressures. If pore water pressures are found to have a rising 

trend, or are already excessively high, it may be advisable to replace the granular filled 
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trenches with fresh granular material. Failure to do this could lead to slope failure in the 

upper slopes. A summary of recommended works referred to in this report is given at 

Table 10 below.  

Suitable contingency plans along the lines suggested in this report need to be developed 

making allowance for erosion of the cliff top and the imminent threat to the road at Cliff 

Drive, Warden Bay. 

A cliff failure emergency plan which includes planning for the provision of food and 

shelter to those that may be affected should be set up by the Council along the lines 

recommended in this report. 

There are numerous drainage pipes which outfall on to the cliff face. These are mainly 

located within the caravan parks.  These outfalls are clearly causing severe cliff top 

erosion.  Surface water should be diverted to main drainage (with suitable storage and 

attenuation agreed with the drainage authority) or to soakaways that are located well 

away from the cliff edge. It is recommended that guidance be given to caravan park 

owners on these matters as it is in their best interest to minimise erosion. 

Debris resulting from fly tipping was observed on the cliff face at some locations. 

However, it was not a major issue at the time of the surveys and should be monitored 

from time to time in case the trend increases. 
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  LOCATION WORKS TIME SCALE ESTIMATED 
COST 

REPORT REFERENCE 

The Leas, Minster Replace groyne planking, upper 3 
planks 

5 years £179,000 P6 

Minster defended cliffs  Replace groyne planking, upper 3 
planks 

5 years £337,000 P9 

Minster defended cliffs Replace asphalt surfacing to 
access way 

5-10 years £300,000 P8 

Minster defended cliffs Replace sea wall/access way 
movement joints 

3 years £50,000 P8 

Minster defended cliffs Provide  longitudinal cut-off drain at 
top of cliffs  

5 years 
 

£120,000 P12 

Minster defended cliffs Provide rock armour revetment, 30 years £1.6m P9 
Minster defended cliffs Raise sea wall  to account for rising 

sea levels 
30-40 years Estimate not given p12 

Minster defended cliffs Install 3 No. casegrande 
piezometers  on upper slopes for 
monitoring drainage efficiency 

2 years £4,000 p12 

Minster defended cliffs  Inspect and clear out drainage 
outfalls and lower longitudinal drain 

annual - P12 

Minster defended cliffs  Planting of trees and bushes along 
the cliff top with indigenous 
species. 

2 years - P12 

Cliff Drive, Warden Bay   Re-align 120m road away from cliff 
face 

1 year £96,000 P22  

Cliff steps and paths Inspection ,maintenance, recording Bi-annual - P8 
Cliff warning signs Inspection , maintenance, roll back 

as required 
Bi-annual and after 
severe storms 

- p69 

Warden Bay, defended 
cliffs 

Inspect and maintain rock armour 
revetment  

Bi-annual and after 
severe storms 

- P21 

   

  TABLE 10 Summary list of recommended works
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