
Thorpeness Neighbourhood 

Plan Steering and Working 

Group  Meeting 

 
 

Paul Patterson  

Senior Coastal Engineer, SCDC 

 

 

Jon Williams  

Technical Director, Mott MacDonald  

 
 
 

Saturday April 2, 2016 
Thorpeness, Suffolk 

. 

• Overview of coastal processes. 

 

• Shoreline Management Plan 2010. 

 

• Erosion and defence works from 2010. 

 

• MML study Phase 1 and 2. 

 

• Q & A session on MML reports. 

 

• SCDC next steps. 

Introduction 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj2lbeAhujLAhXn83IKHTSFCqcQjRwIBw&url=http://www.suffolkcoastal.gov.uk/yourcouncil/communitygrants/councilgrants/&psig=AFQjCNGpjB6GFy_JrYoiZkvlHhntNbdS9w&ust=1459414814249606


Overview of Coastal Processes 

Photo by Mike Page. 



Shoreline Management Plan 2010. 

• The 2nd SMP for Suffolk was published in 2010. 

 

• It includes shoreline change forecast maps. 

 

• The policy for Thorpeness promotes long-term adaptation in response to 

natural change. 

 

• Property loss by erosion is predicted after ~ 50 years over northern part. 

 

• Erosion and flood risk increases over southern part.  



Erosion and defence since 2010. 

• Exceptional erosion below North End Ave in 2010. 

• Damage to gabion defence and threat of property loss to south. 

• Phase 1 and 2 ‘soft’ works carried out in 2010/12  

• Cost of £665k part - funded by residents, EA and SCDC. 

• Beach was stable in 2011 / 12. 

• 3 exceptional erosion events in 2013. 

• Erosion extended further south than in 2010 (to Headlands). 

• The Soft defences were damaged but have remaining life. 

• SMP policy was reviewed and amended in 2014. 

• Beach recovered and was stable / growing in 2014 / 15.  

 

 



MML study Phase 1 and 2. 

• Erosion events in 2013 raised concerns at the Soft defence resilience and 

the risk of erosion damage over a wider frontage. 

• In response MML were appointed by SCDC in late 2014 to deliver a 2 

phase study to: 

• 1 Investigate coastal processes. 

Required to provide a sound platform for future decision making and to 

better understand risk and uncertainty.  

• 2 Identify viable potential works options. 

To understand what nature, scale and cost of works are required to 

manage erosion  pressure of the type encountered between 2010 – 

2013.  
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Introduction 

Too technical?  Please stop me to ask questions! 

Aims of the presentation 

 

• Provide background to coastal processes; 

 

• Show what we know and what we don’t know; 

 

• Report main events since 1975; 

 

• Look at future coastal management options; 

 

• Present on-going research. 



Phase 1: Thorpeness:  coastal erosion pressure 

Are we in a new period of increased erosion pressure? 

Thorpeness 1911 
• Historically erosion phases have occurred at 

approximately 30 year intervals during the 

decades 1910-1920, 1940-1950, 1970-1980 

and 2010 to present; 

 

• Erosion focussed on a relatively short section 

of the coastline (c. 300m);  

 

• Historically the erosion ‘hotspot’ has shifted 

north and south; 

 

• Gabion defences installed in response to 

erosion pressure in the mid 1970’s.  



Phase 1: Coastal erosion pressure 

Defences exposed after 30 years beneath the beach 

Image courtesy of www.mike-page.co.uk  

• Prolonged storms in April 

May and June 2010 

lowered the beach and 

exposed the gabion 

revetment slope. 

 

• Erosion to the south. 

 

• Frontage under threat. 

 

• Action required. 

Thorpe Ness 

Sizewell NPS 
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Phase 1: Geobag defences (2010-11 & 2011-12) 

SCDC/EA and North End Avenue residents partnership 

Cost - £665k (Part-funded by residents); 25 year design life. 
 

Construction Completed scheme 
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Phase 1: Coastal storms in 2013-2014 

Unprecedented weather leads to uncovering of defences 

During 2013 there were three significant 

weather events.  

 

UK-wide erosion and coastal flooding.  

 

The 2013 winter storms caused exposure 

of new defences, outflanking and damage. 

 

 



Phase 1: Resulting beach erosion examples 

Erosion – yes….but the defences did their job 

1.5 m 

cliff retreat 

No beach access 

South frontage North frontage 

Great uncertainty regarding the role played by the defences in beach lowering 



Phase 1: Repairs and beach reinstatement 

Beach management by SCDC and residents 

Beach reinstatement by Suffolk Coastal District Council (2014) and 
property protection by residents (2015) 



Phase 1: Sea bed features 

Understanding changing sea bed conditions important  

Swath Bathy Swath Bathy 

Swath Bathy 

Lidar 

Swath Bathy 

• Surveys provide a 
snapshot 
 

• Need to understand 
how the sea bed 
features move 
 

• Present gap in 
knowledge 



Phase 1: Wave exposure and focus 

Models show focus of wave energy at Thorpeness 

Wave 

direction as 

well as size 

is very 

important 



Phase 1: Changing beach and offshore conditions 

Evidence of shifting offshore features affecting waves 

Changes through time of  

wave breaking locations. 



Phase 1: Understanding beach changes 

Some parts of the beach change more than others 



Phase 2: Management options appraisal rational 

Successful management  requires a Partnership 
approach 

• Thorpeness is subject periodically to local erosion; 

• 2010 saw a step change in erosion pressure; 

• Question: are we currently in an erosive phase high-pressure period 

or not? 

• Key objective:  to identify a means of providing an effective erosion 

defence to properties over the next 30 to 50 years;  

• To be practical and effective the approach must be affordable; and  

• Periods of severe local erosion may again occur in the future. 

 

 

  



Phase 2: Function and constraints 

The defences should: 

  

• Provide an effective erosion defence to 

properties over the next 30 to 50 years; 

 

• Prevent outflanking (not included in original 

construction); 

 

• Be resilient against a storm event with similar 

characteristics to the 2013 storm; and 

 

• Not interfere with the continued supply of 

sediment through the area. 

Constraints: 

 

A high capital cost option is preferred to 

high maintenance cost option; 

 

Public access is valued by residents and 

visitors; 

 

Unobtrusive visual impact; and  

 

Some overtopping allowed if quantified 

in terms of risk, damage & probability of 

occurrence. 

Cost       -      Efficacy       -          Impacts 



Phase 2: Options considered 

A professional engineering appraisal 

Option Description 

Option 1 Reactive defence and beach management + monitoring 

Option 2 Proactive defence beach management (recycling) + monitoring + emergency plan 

Option 3 Shingle engine (including near shore re-profiling to simulate a mini Ness accretion feature)  

Option 4 Timber breastwork / groynes 

Option 5a Rock buttresses 

Option 5b Shore-normal rock groynes 

Option 6 ‘Fishtail’ groynes 

Option 7 Increase Geobag durability (e.g. polyuria spray) 

Option 8 Concrete sea wall 

Option 9 Steel sheet pile wall 

Option 10 Rock revetment 

Option 11 Offshore breakwater  

Option 12 Artificial reef + monitoring 

Option 13 Alternative experimental solution 



Phase 2: Option 1 - Reactive defence and beach management  + monitoring 

Provides further time to develop a sustainable solution. 

In 2013 the Phase 1 and Phase 2 Geobag structures survived prolonged easterly wind in 
the spring, an autumn storm, and the 1:250 year event in December.  Demonstrated: 
 
• A performance over and above the original design specification. 

 
• That the structure could probably withstand similar events in the future and deliver the 

PAR objectives.  
 
Unknowns: (a) residual life; (b) future performance; and (c) ‘end effects’. 
 
On the balance of probability the present defences will provide the coastal defence 
function for which they were designed if  their present structural integrity does not 
degrade further.  
 
 



Phase 2: Option 2 - Proactive defence and beach management (recycling) + monitoring  and 

emergency planning 

Maintaining beach resilience by proactive management  

Follows logically the reactive maintenance option by providing a 

means of maintain beach levels and restoring the beach to pre-

storm conditions in the event of severe erosion pressure.  Requires: 

• Permission to exploit a donor site; and 

• Assessment of the wider implications to the coast;  

Mobilising sufficient resources to undertake the work (at short 

notice) challenging and expensive.   

Mitigation by monitoring to give an early warning of falling beach 

levels. May require repeating.  
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Phase 2: Option 5a - Rock buttresses 

Unpredictable impacts on the beach and coastline 

On-offshore sediment transport dominates during beach erosion. 

Rock buttresses would not prevent material moving offshore.  

Rock buttresses would not  prevent subsequent alongshore transport owing to 

restricted cross-shore extent. 

Option 5a will encourage accretion in the embayments leading to impacts away from 

the scheme.  

Highly questionable if structures could hold the upper beach sediments in place and 

protect the Phase 1 and Phase 2 Geobags.  



Phase 2: Option 9 - Steel sheet pile wall 

Construction impracticality; questionable performance 

Function: provide the desired backstop function to halt erosion in the event of 
Phase 1 and Phase 2 Geobag failure.  
 
Lifetime of the piles cannot be guaranteed. 
 
Only effective once the existing defences are breached and/or damaged. 
 
If exposed a piled vertical wall reflect waves and require a wave  
dissipating structure to prevent severe beach erosion. 
 
Access for construction problematic.  
 
Aesthetic impacts could be significant 
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Phase 2: Option 10 - Rock revetment 

Long-term coastal protection at high capital cost 

Pros: 

The most reliable hard structure for on-shore defences. 

Provides a significant level of protection to the frontage. 

Cons:  

Restricted beach access. 

Further encroachment.  

Deep foundations required to ensure structural stability 

increase cost and footprint.  

Unpredictable impacts on adjacent beaches. 
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Phase 2: Option 10 - Rock revetment design example 

Protection of Geobags 



Phase 2: Option 12 - Artificial reef  

Novel, but expensive defence option 

Pros: 

An artificial submerged reef would 

reduce wave energy reaching the 

shoreline and therefore would moderate 

beach erosion (esp. during storms).  

 

Cons: 

Unknown impacts on adjacent 

shorelines; 

High construction costs; 

Reef design modifications will be 

required to adjust performance.  

 

 

  



Phase 2: Estimated costs (2015 prices) 

No action recommended at present 

Remediation 

Works 

Proactive 

beach 

management 

Rock 

buttresses 

Rock 

revetment 

Option 1 

Rock 

revetment 

Option 2 

Rock 

revetment 

Option 3 Artificial reef 

Total length - 329 410 391 366 - 

Cost/metre - £1,554 £9,480 £3,524 £2,809 - 

Total Cost  £223,600 £511,436 £3,887,000 £1,377,911 £1,028,223 £3,031,700 



Phase 1 and Phase 2: Conclusions 

The MML study identifies 3 management options as worthy of further 

consideration as follows: 

 

• The existing Soft defence has not failed and has some capacity to resist 

future storms therefore to do no major works now but continue to 

monitor & reactively repair damage and recharge the beach is a viable 

temporary holding measure. 

• The more proactive Monitor and Maintain a Beach option has low cost 

and low visual / access impact but has lack of certainty over beach 

supply and resilience. The cost is low but also potentially variable. 

• The low level rock slope is the most robust `hard’ defence option and 

includes outflanking protection but is very high cost 

 



Recent and on-going studies: X-Band radar 



Recent and on-going studies: X-Band radar – what it does and why. 

 

• Lack of ‘local’ data (waves, 

currents, near-shore/offshore , 

bathymetry, bedform dynamics 

etc.).  

 

• Limited information on pre- and 

post storm conditions. 

 

• No information on processes 

during the storm. 

 

 

 

 

 

 

 

 

 



Recent and on-going studies: X-Band radar - advantages 

• Wave measurements (WAMOS 2D wave spectra).  

• Speed and 24/7 operation in all weather conditions. 

• NOC software developed over the past 20 years provides: (a) bathymetry; (b) 
surface currents; and (c) beach morphology (waterline). 

• Proven technology in a range of coastal research projects (e.g. offshore 
renewable energy, tidal inlet migration, estuaries). 

• Web based and fully-controllable. 

 



Recent and on-going studies: X-Band radar – new insights 



Recent and on-going studies: X-Band radar - bathymetry 

Low-resolution (150 m) 12 hours of data Higher-resolution (20 m) 36 hours of data 



Recent and on-going studies: X-Band radar – bathymetric changes 

16 September 2015 to 

21 October 2015 

(5 weeks) 

 



Recent and on-going studies: X-Band radar – bathymetric Change 

19/09/2015 

03/10/2015 

17/10/2015 



Recent and on-going studies: X-Band radar – beach survey 



Recent and on-going studies: X-Band radar - bathymetry 

You can follow our updates on: 

 

 

 www.facebook.com/xcomtool 

 

  @Geography_BU 

http://www.facebook.com/xcomtool


Q & A session on MML reports. 
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SCDC next steps.  

• Prepare a recommendation for future shoreline erosion 

management actions taking account of the MML report findings. 

• The approach must be proportionate, sustainable, affordable, 

provide clarity on when to intervene and be consistent with 

SMP policy. 

• Consult on the draft proposal with coastal management partners 

and elected members.   

• Consult with the Thorpeness community.  

• The timing of delivery of these outcomes is to be confirmed. 

• The MML phase 2 report will be released in April 2016. 


