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Report Summary 

There is strong evidence of a trend of foreshore lowering, with 

associated significant cliff erosion, which is moving northward from 

Gisleham toward Pakefield.  This zone of erosion is probably linked to 

changes in the offshore sandbank and channel system and may also be 

associated with the coastal processes that drive and / or respond to 

movement of Benacre Ness.   

This report produces a forecast of potential future coastal change 

over the Pakefield frontage and compares those with previous assumptions 

used in policy setting.  It goes on to assess options for potential response to 

predicted change and finally considers if there is justification to undertake a 

review of coastal management policy.  
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Report Scope 

The intent for this report is to support Pakefield Caravan Park, cliff top residents, 

stakeholders, statutory bodies and local authorities in the conversation and decision making 

process regarding coastal change at Pakefield. The last ~25years of coastal change data 

has been analysed to derive key assumptions on which evidence-based forecasts of future 

erosion are based. These are compared to the SMP7 forecasts to assess whether rates 

have changed and whether future management policy will be adequate in the light of recent 

findings. The methodology, the results and a thorough discussion of the finding is presented 

herein. This report lays the foundations for further conversation about the justification for 

management policy change. Community engagement will be required to gauge whether a 

policy change would be favourable, alongside further environmental, economic and strategic 

appraisal.  

The main outputs of this report are an update of coastal change trends using 

contemporary data, a forecast of coastal change using four credible scenarios, and an initial 

steer towards the potential, temporary, remediation works that could be deemed appropriate 

for Pakefield, dependent on the SMP policy review procedure. 
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1. Report Structure 

A summary of other documents that have provided reference for this report are 

summarised in Section 1, which also includes maps and plan-views of Pakefield annotated 

with key locations. Complex interactions between meteorological phenomenon, coastal 

processes and the geomorphology at Pakefield means the evolution of the frontage cannot 

be forecast with certainty. This report highlights the inherent variability involved in 

forecasting coastal processes such as erosion, transportation and deposition. The 

morphodynamic behaviour of Benacre Ness is a critical component to this study. The speed 

and consistency of Ness movement determines when natural cliff protection might arrive 

along the Pakefield frontage. The key assumptions on coastal processes used in this report 

are outlined in Section 2. 

The coastline at Pakefield is dynamic, and an overview of coastal change over the 

past ~3 decades is presented in Section 3. This report assesses whether coastal erosion 

rates at Pakefield have increased in recent years, as purported, by comparing these longer-

term trends with short-term trends - extracted from the last 10 years of data. Section 3 

presents the data and justifies the methodology used herein. With this insight, four scenarios 

are presented to account for a range of future Ness movement, and coastal erosion rates 

that could prevail in future. The outcomes of these scenarios culminate in Figure 11 and are 

diagrammatically explained in Section 4. 

A comparison of coastal change trends constitutes Section 5. Results from the data 

analysis herein provide the basis for consultation on whether to, how to, where to & when to 

respond to the integral challenges and uncertainties of such a dynamic coastline. This report 

suggests how the Pakefield frontage could practicably be managed in future, considering the 

inherent uncertainty.   

Using the learning acquired, options for short-term intervention are outlined in 

Section 7. A discussion will ensue of how to move forward in terms of management 

decisions.  A prerequisite to this conversation is an interpretation of the current management 

and strategic planning policy. The SMP policy review procedure is sighted to assess whether 

a change of policy could be justified; this comprises Section 8. The next steps are outlined in 

Section 9. 
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1.1. Key references 

The Suffolk coastline to the north of Kessingland is strongly influenced by sandbanks 

and channels that are constantly changing.  More information on this is available in various 

reports the most recent of which is the Gorleston to Lowestoft Coastal Strategy Study, 

Jacobs 2016 (G2LCS); G2LCS Annex A.4 Analysis of beach profiles (2016); G2LCS Annex 

I. Coastal Monitoring (2016). The areas of interest from the G2LCS referred to in this 

document are Pakefield North and South, and these areas are defined in Figure 1. 

The coastline between Kessingland and South Lowestoft may also be influenced by 

the massive shingle and sand feature known as Benacre Ness.  More information on the 

potential impact of the Ness is in the report `Benacre Pumping Station High Level Options 

Appraisal; Appendix. A. Review of studies relating to Benacre Ness and surrounding area’, 

Jacobs, 2015. Alternatively, see the G2LCS Annex A.6   Review of studies relating to 

Benacre Ness and surrounding area (2016). 

 

The coastal management policy for the frontage is described in Shoreline 

Management Plan (SMP) SMP7 found at http://www.suffolksmp2.org.uk/. The forecasted 

rates of coastal change are extracted from the SMP7 Appendix C: Baseline Processes, 

found here: 

http://www.suffolksmp2.org.uk/publicdocuments/finalsmp2/Appendix%20C_%20Basline%20Proces

ses.pdf 

 

Forecasts of coastal change are reliant on data of previous change trends.  The main 

source of data used in this report is the Anglian Coastal Monitoring Group archive hosted by 

the Channel Coastal Observatory (CCO) website https://www.channelcoast.org/anglia/.  

Mike Page's archive of aerial photographs offered valuable input also; http://www.mike-

page.co.uk/contact.html  

http://www.suffolksmp2.org.uk/
http://www.suffolksmp2.org.uk/publicdocuments/finalsmp2/Appendix%20C_%20Basline%20Processes.pdf
http://www.suffolksmp2.org.uk/publicdocuments/finalsmp2/Appendix%20C_%20Basline%20Processes.pdf
https://www.channelcoast.org/anglia/
http://www.mike-page.co.uk/contact.html
http://www.mike-page.co.uk/contact.html
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Figure 1: (Above) Map of areas defined by 

the Gorleston to Lowestoft Coastal 

Strategy (G2LCS) as ‘Pakefield North’ and 

‘Pakefield South’.  The boundary lies at 

Nightingale Rd. 

Figure 2: (Below) Annotated aerial image 

showing the current Shoreline 

Management Plan (SMP7) policy boundary 

and key features mentioned herein. 

1.2 Site Plan  
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Figure 3: Location and identification of Environment Agency’s (EA) transects where systematic 

topographic monitoring takes place. The data from which has been used to undertake the analysis. 

The highlighted region demarcates the area of focus herein. Source: 2016 data from EA. 

1.3 Environment Agency Transect 

Locations 

 
 

S003 Lowestoft South Beach  
- Defended by seawall. 

 
S004 Pakefield Road (CEFAS)  

      - Defended by seawall. 
 

S005 Pakefield Headland (Church)  
- Defended by seawall. 

  
S006 Arbor Lane (Pakefield Caravan Park)  

- Undefended. 
 

S007 Pakefield Cliffs (Pontins) 
- Undefended. 

 
S008 Kessingland  

- Undefended. 
 

S009 Benacre Ness  
- Undefended. 

Pakefield North 

Pakefield South 
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2. Key Assumptions  

A review of previous studies (see Key References Section 1.1) in conjunction with 

recent data analysis finds evidence to uphold key assumptions relating to the following 

components of Pakefield’s coastline. 

2.1 Benacre Ness 

• Benacre Ness will continue to move northward. 

• Jacobs 2015 and this study concur that the rate of movement of the leading (north) 

edge has been ~ 80m / year, since 2003.   

• The longer-term average rate of movement of the leading edge is ~70m / year since 

1992, and ~ 60m / year since 1958 (Jacobs 2015, table 16). 

• The process by which Benacre Ness moves northward is not fully understood; a 

common theory is that the northern face of the Ness is fed by material moving 

southward along the shoreline. 

• The Ness is currently elongating (i.e. the rate of leading-edge movement is greater 

than the trailing edge).   

2.2 Shoreline  

• The shoreline herein refers to the mean high water (MHW) contour at 0.9m Ordnance 

Datum Newlyn (ODN). 

• The shoreline immediately to the north of Benacre Ness is subject to erosion. 

• The plan-extent of shoreline erosion is currently around Transect S006: Arbor Lane. 

(see Figure 2 for transect locations). 

• There is no evidence of shoreline erosion at Transect S005: Pakefield Church. 

• The 27-year (1992 to 2019) rate of shoreline retreat at survey lines S006 (Arbor 

Lane) and S007 (Pontins) is ~1m / year (± 0.2m).   

• The rate of shoreline retreat in the last decade (2009-2019) is ~2.0m / year (±0.2m). 

2.3 Pakefield Cliffs 

• The extent of the actively eroding cliff face is currently as far north as the midpoint of 

Pakefield Caravan Park (PCP).   

• The long-term average rate at which the active cliff face erosion is advancing north is 

~20 m / year.  The annual variation in this long-term average measurement is very 

large. 

• Persistent cliff retreat occurs when the shoreline is within ~ 20m of the cliff base.  In 

this situation, under normal tidal conditions, waves regularly reach and erode the cliff 

toe which leads to cliff face steepening and progressive collapse.    
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• The long-term rate of cliff top retreat measured at Transect S007 and at an additional 

location ~ 500m north of S007 is 1.5m / year.  The annual variation in this 

measurement is also very large. 

• The maximum cliff top retreat that has been measured between Transects S003 and 

S009 in a single year is ~7m. 

2.4 Assumptions on variability and risk 

 There is inherent variability in the behaviour of the local coastal system. The 

influence of the offshore sand bank morphology with the near shore coastal processes still 

confound researchers and this makes hydrodynamic modelling a challenge. This Section is 

an acknowledgement of the natural variables and risks associated with the coast at 

Pakefield that affect the certainty of report output. 

2. 5 Benacre Ness 

The future rate of Benacre Ness’ northward movement is uncertain.  Jacobs 2015 

discuss the potential consequence of the noticeable elongation trend and conclude that 

there is a real risk of slowing the rate of northward advance, or of the Ness changing form. It 

is likely that the faster (/slower) the Ness translates northwards, the faster (/slower) the rate 

of erosion ahead of it will be. The Ness is also advancing toward another long- established 

bank and channel system off south Lowestoft.  The consequences for the movement and 

evolution of the Ness from this interaction are uncertain. It seems reasonable to assume that 

the current rate of Ness advance will not be sustained indefinitely.  

2.6 Shoreline position  

Where a long term trend may be negative (positive) at any given transect location, 

the raw data included periods of stability and/or accretion (erosion). Using a long-term 

average rate conceals these inherent fluctuations in coastal behaviour. Shoreline erosion 

occurs more consistently and gradually than cliff erosion. The lateral erosion-pressure 

movement along Pakefield cliffs is dependent upon the beach width in front of the cliff, and 

the alignment of the shoreline. Where the beach is wide the shoreline may retreat without 

erosion of the cliff face, but where the beach is narrow (<20m), cliff erosion will occur 

sooner.  The beach width tends to increase to North of Transect S006: Arbor Lane where the 

Hold the Line policy begins. 

2.7 Cliff erosion  

Changes in cliff top and cliff toe position at each transect were used to calculate the 

trends of cliff retreat presented herein. Cliff tops can only retreat landward, therefore an 

erosion rate is appropriate, however they do so episodically, which a long-term trend in 

m/year does not imply. The pattern of cliff top retreat features periods of little or no change 
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mixed with short-term significant retreat. These large step changes in cliff retreat are caused 

by storms or other significant / persistent weather events. The intricacies of weather are 

largely unpredictable, however long-term climatic changes will influence the wave climate- 

which is a major driver of coastal change. 

2.8 Sea Level Rise 

The impact of recent Sea Level Rise (SLR) is embedded in the erosion rates 

assumed above.  Further adjustment of rates could be required if SLR accelerates.  Taking 

account of the limited time over which this assessment applies, together with the need for 

further monitoring and review of data, it is considered that no further adjustment for potential 

SLR acceleration is required. 

3. Coastal Change  

 This Section aims to make transparent the data and methodology used herein so that 

the results and findings of this report can be justified.   

3.1 Data Sources 

Topographic data, systematically collected by the Environment Agency since 1999, 

and where possible since 1992, has been used to create profiles from which key metrics 

have been extracted. This investigation of coastal change has been analysed between 

transects S003 to S009, with a focus on transects S005, S006 & S007 (See Figure 3). 

 Lidar data provided by the Channel Coastal Observatory was used to gain an 

overview of the losses and gains in beach and cliff material between 2011 and 2017.  

Aerial photographs taken between 1991 to 2019 by Aerofilm and the EA’s aerial 

monitoring campaign, allowed the northwards progression of the active cliff erosion to be 

ascertained.  Google maps and ArcMap facilitated scaling and distance measurement from 

these images. 

3.2 Trend Analysis 

Trends are the dominant patterns of change used to describe the behaviour of a coastal 

area over time. A positive trend depicts a seaward regression of the shoreline, and an 

accreting beach that gets wider and/or higher as material accumulates. A negative trend 

indicates landward transgression of the shoreline due to a narrowing / diminishing beach, 

which offers increasing opportunity for cliff erosion. The term shoreline is used herein 

interchangeably the Mean High Water mark. 
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Trends are defined as a rate of change in meters per year. Key topographic features used to 

calculate trends herein include:  

MHW = Mean High Water mark equivalent to +0.9m ODN (aka shoreline). 

MLW= Mean Low Water mark equivalent to -0.6m ODN. 

MSL = Mean Sea Level equivalent to 0.0m ODN. 

Cliff top – gauged using a specific elevation for the following Transects: 

S005 10.5m ODN; S006 9.5-10m ODN; S007 15-15.5m ODN; S008 19m ODN;  

Leading Edge of Benacre Ness – approximately gauged from the point north of the Ness 

at which the beach widens significantly. 

 

3.3 Profile Analysis  

The topographic data for a selection of years over the monitoring period is presented 

below, with a summary of the key changes at Transects S006, S007 & S008. 

Transect S006: 

The general trend at S006 has been one of consistent erosion and shoreline 

transgression over the period of monitoring. The MHW and MLW mark are both eroding at 

an equivalent rate which maintains the characteristic gradient of the beach at 1:10. Total 

landward movement of the MHW mark is 35m over the last 27 years which means the 

intertidal beach is rolling inland at an average rate >1m / year. The epoch of greatest 

Chainage/ Distance across beach (m) 
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Figure 4: Profiles at Transect S006.  



     

13 
 

movement (-8.5m) occurred between 1999-2000. Since then, some moderate accumulation 

has occurred in certain epochs, e.g. +2.5m between 2005-2006, but the foreshore does not 

show signs of prolonged recovery. The cliff top shows a total retreat of 1m, showing relative 

stability over time. This is due to the beach still being wide and high enough to be able to 

naturally absorb wave action and defend the cliffs form all but the most extreme water levels. 

The cross-shore distance between MHW and the base of the cliff is ~40m at last survey 

(2019). This is twice the critical width of 20m; below which the cliffs are assumed to become 

increasingly vulnerable to marine processes. However, when the current width is compared 

to the 1999 width of ~75m, the long-term negative trend becomes apparent. In summary, the 

data indicates that the intense coastal erosion pressure, assumed to precede the arrival of 

the Ness, has not yet reached the cliffs below Arbor Lane in 2019. At present the beach is 

competent enough to defend the cliffs and residential area above it, but waves and high 

water levels will threaten the cliffs in future before the Ness arrives. 

Transect S007: 
 

Profile analysis conveys a long-term trend of beach degradation and cliff retreat at 

this location. The beach has retreated landwards episodically during significant erosion 

events. The total landward change of the MHW was -14m over 20 years of monitoring 

between 1999-2019. The more historic data describes a fluctuation between negative and 

positive trends at this location. For example, between 2003-2004 the MHW level advanced 

Figure 5: Profiles at Transect S007 
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13m seaward in one year. Deviation from the negative trend also occurred between 1996–

2014 when the beach showed signs of accretion, or at least stabilisation, at a rate of +0.2m/ 

year. Rapid shoreline transgression then followed this period of stability, and -8.5m of beach 

width was lost at the MHW between 2015-2016. The fluctuation between negative and 

positive trends conveys that the beach tries to maintain its equilibrium profile after erosion 

events which strip material from the beach and cliffs and can steepen the foreshore gradient. 

The subsequent recovery periods involve accumulation on the foreshore and a shallowing of 

the beach gradient which offers a certain amount of cliff protection, until the next high water 

event.  

As well as the beach lowering and narrowing, this transect is where cliff retreat has 

been most dramatic over the monitoring period. The cliff top has retreated in chainage from 

10m in 1992, back to -30m in 2018; a significant loss of 40m, equating to long-term average 

rate of 1.5 m/ yr here.  

The width of the beach, (distance between cliff toe and MHW), was ~22m in 1999, 

and at last survey (2019) was ~20m. The beach width here has been centred on the critical 

distance for a prolonged period which explains the extent of erosion endured. The total loss 

of 2m beach width does convey a narrowing trend, but only at a rate of 0.1 m / year. This 

supports the assumption that the beach width here is largely maintained and supplied by 

material derived from erosion of the adjacent cliffs. Pakefield cliffs are undefended at S007 

but there is a distance of 30m (minimum) to 150m (maximum) between the Holiday park 

boundary and the cliff top. This buffer zone has allowed this very natural beach roll-back 

process to persist without putting infrastructure or the business in jeopardy for the 

foreseeable future. 
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Transect S008: 

Transect S008 illustrates how the arrival of Benacre Ness impacts the coastline. The 

topographic data conveys an obvious change from a negative to a positive trend over the 

time of monitoring. 

Chainage values prior to 2003 indicate an eroding beach and regressive shoreline. 

The shoreline retreated at a consistent rate of ~3m /year during the first decade of 

monitoring at this location. The cliff top and toe also retreated ~10m since 1992, yielding a 

recession rate of ~0.5m / year. The cliffs have been stable and in their current position since 

2004. 

The data demonstrates that the Ness had accumulated enough sediment at Transect 

S008  to offer protection from 2004 onwards. From this survey onwards, the beach builds up 

significantly. This mobile landform known as Benacre Ness, is created by the ongoing 

conveyance and deposition of sediment being transported along shore from South to North. 

From 2003 to 2019, a cross shore distance of ~250m has been gained (at MHW).  

This is an increase in beach width at a rate of 15 m/ year over the last 16 years. The MHW 

mark advanced ~95m seaward between 2016 and 2017 -the epoch of most rapid coastal 

change. Within the most recent monitoring epoch (2018-2019), the beach width has 

increased a further ~30m. The beach at S008 is currently the widest it has ever been in the 

Figure 6: Profiles at Transect S008.  
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time of monitoring. The distance between MHW and the cliff toe is now 260m; 13 times the 

width of the beach of 1999 (21m). In 1999, the cliffs were vulnerable to wave attack because 

the beach width was so narrow. Presently, the cliffs are protected from marine processes by 

a very wide foreshore that absorbs wave energy and is a protected habitat. 

Long term data analysis from Transect S008 underpins the key assumptions that: 

o The Ness is continuing to move northwards. 

o Coastal erosion pressure is heightened ahead of the arrival of the Ness. 

o The arrival of the Ness and accumulation of material means beach widths and 

heights increase.  

o Above a critical beach width (distance from cliff toe to MHW) the beach is competent 

enough to offer natural protection to the cliffs behind. This critical distance is >20m. 

o Below the critical beach width, the cliffs are frequently threatened by marine 

processes. 

o Cliff erosion yields an important sediment supply that facilitates natural beach 

replenishment and accretion. 

 

3.4 Observed Coastal Change 

The following is a summary of the coastal change apparent after data analysis. 

Beach levels 

To maintain consistency with the EA trend analysis, and make results comparable, 

the growth or decline of the beach over time has also been observed using the change in 

position of Mean Sea Level (MSL) at 0m ODN.  If the chainage values in Figure 7 increase 

(decrease) between annual surveys, it provides evidence for a growing (diminishing) beach. 

It can be seen that short-term average rates of coastal change are consistently more rapid 

than the long-term average rates, signifying an acceleration of coastal change within the last 

decade.  

Transects S005 & S008 illustrate this positive trend; it is noteworthy that the short-

term rates are nearly 4x greater than the long term rates here. At Transect S008, the 

chainage starts to increase from year 2003 onwards. This is the time after which the Ness 

offers protection to the hindshore cliffs- which interpretation of the S008 profiles already 

confirmed. Likewise, if chainage values decrease over time, as in S006 & S007, this 

indicates a diminishing beach and a shoreline that is retreating towards the cliffs. In the last 

decade, the beach at Transect S007 (Pontins) has eroded more rapidly than S006  
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Figure 7: The line graph shows the change in position of Mean Sea Level (0m ODN), at Transects 

S005, S006, S007 & S008 over the years of monitoring. Linear trendlines were added to the graph to 

compare the long term trends - whole 27 year period,  with the short term trend - last 10 year 

period.  The rates of erosion (- m/yr) or accretion (+ m/yr) are extracted from the equations of the 

trendlines. 

(Arbor Lane) due to S007 being closer to the leading edge of Benacre Ness. This 

more southerly location means it has had a longer exposure time to erosion, but it also 

means the protective benefit from the northwards moving Ness will be felt here before S006.  

 

Benacre Ness 

The northward movement of Benacre Ness over time has been captured using the 

Lidar difference model in Figure 8. This involves subtracting the most recent Lidar data 

available (2017) away from the most ancient Lidar data available (2011). The resulting 

image is coloured to depict the areas of greatest surface elevation difference. There is a 

significant gain in elevation at the north end of the Ness. The distance between the leading 

edge of the Ness in 2011 & 2017 is 0.5 km, as shown. The rate of movement can be 

calculated as 0.5km / 6yrs = ~80 m/ yr. This rate is comparable with the research done by 

Jacobs (2015). Using this rate, the predicted position of the Ness’ leading edge is shown for 

years 2020, 2030, 2040 & 2050 in Figure 8. 
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Figure 8:  Benacre Ness rate of northward movement. This (filtered) Lidar difference model 

depicts the difference in surface elevation between 2017 and 2011. The yellow colours in this 

image indicate a gain in elevation of between 1-5m. The pink colours indicate erosion of the same 

order; the brighter the colour the greater the difference in elevation. The estimated position of the 

Ness in years to come, based on the observed rate of 80m/yr is also shown. 

0
.5
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Cliff erosion 

Inspection of chronological aerial imagery portrays the progressive lateral movement 

of active erosion along Pakefield cliffs over the monitoring period. The rate of movement of 

this erosion pressure is calculated using the decreasing distances between the northernmost 

point of active cliff erosion, and a known location, in this case transect S006. Figures 9 and 

10 illustrate the northward advance of active cliff erosion over time. This calculation has 

been performed for years 1991-2019. The Figures conclude that the long term (28 year) rate 

of erosion advance varies between 5 and 25 m /yr. The median rate is 10 m/yr. The epochs 

of greatest advance were between 1991 and 1996, and 2013-2014, presumably linked to 

extreme and sustained weather and water levels. In the latter event the leading edge of 

erosion pressure moved 115m north in one year. The Southern end of Pakefield Caravan 

Park became threatened by cliff erosion in 2017; the same year as the seaward wall of the 

MOD rifle range fell collapsed on to the beach (see Figure 7). In 2017 the width of the beach 

(cliff toe to MSL) at S007 was ~17m; which is under the critical width deemed necessary for 

cliff protection. 

 In summary, erosion pressure is advancing northwards, ahead of Benacre Ness. 

The rate by which the erosion pressure has translated north can be described as 15 m /year 

± 10m.  It is postulated that this increase in erosion pressure, which is preceded by a 

decrease in beach width, is a forerunner to the arrival of the Ness. The liberation of cliff 

material could be a very necessary part of the accretionary process involved in translating 

Benacre Ness. 
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Northern extent 

of active 

erosion 

pressure in 2016  

(25m from PCP) 

Old MOD Riffle Range. 

 The seaward wall visible here, 

collapsed on to beach in 2017; the 

year after this image was 

captured. 

Figure 9: (Above) The oblique aerial photograph above was taken in 1991 by Aerofilms. It shows the 

actively eroding cliff face is just north of Transect S007; ~270m from the southern end of Pakefield 

Caravan Park (PCP) and ~720m from Transect S006/ Arbor Lane. 

 

Figure 10: (Below) The aerial image from 2016 below is from the EA’s aerial monitoring campaign. 

The active cliff erosion has crept northwards to a distance of ~25m from the southern end of PCP and 

~475m from S006/ Arbor Lane. 
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4. Future Change  

 Using the evidence gathered through topographic analysis, as presented in Section 

3, trends of coastal change have been extrapolated into the future. The extent of beach and 

cliff erosion incurred before the arrival of the Ness is forecasted herein using four scenarios 

as boundary conditions. The results are tabulated in Figure 11 and explained with 

illustrations (Figure 12 & 13) to facilitate interpretation. 

 

4.1 Summary of data used to forecast future change 

 Key findings from the contemporary data analysis used to formulate the ‘evidence-

based’ scenarios are summarised below: 

 

➢ The shoreline will continue to retreat at a rate of between 1 and 2m / year. 

➢ The cliff will retreat at a long-term average rate to match that of the shoreline. 

➢ Cliff retreat will involve periods of rapid change of up to ~7m / year followed by 

periods of low or no change. 

➢ The critical beach width (distance from cliff toe to MHW) is ~20m; above which the 

beach can start providing cliff protection, and below which the cliffs are threatened. 

➢ The northern migration of cliff erosion pressure occurs at a rate of 15m / year ±10m. 

➢ The Ness will continue to advance at a rate of between 70 and 80m / year. 

 

4.2 Tolerance Applied 

The assumptions of rates of change that are used to develop forecasts of future 

shoreline change have a tolerance applied to them.  As a result, the outputs that are derived 

from use of this data must be regarded as indicative and approximate. The dates are shown 

in 5 year increments and the erosion distances in 5m increments to reflect the approximate 

nature of the forecast and to recognise that at any point when the cliff toe is exposed to 

erosion a major storm can eroded the cliff top by ~7m.  It is vitally important to recognise and 

manage this uncertainty when making decisions based upon these outputs. The 

consequences of such erratic variability occurring in the future must be considered in 

management planning and stakeholder awareness. Expectations of stakeholders should be 

managed accordingly.  
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Evidence-based scenarios: 

 

i. Continuation of the 10-year trend 

Assumes ~80m / year Ness northward movement with 2m / year shoreline and 

cliff retreat rate. 

ii. Continuation of the 25-year trend. 

Assumes ~70m / year Ness northward movement with 1m / year shoreline and 

cliff retreat rate. 

 

4.3 Future Scenarios  

Anticipating how the Pakefield frontage may evolve is the basis by which to consider 

what actions are required in future, and by when, in order to uphold current policy. The 

forecasts lead us to consider that alterations to current SMP policy may be appropriate 

(Section 6 discusses these potential alterations). 

 

The overarching assumption, based on current coastal dynamics, is that there will be 

a period of erosion pressure at Pakefield that could last between one and two decades. It will 

probably be followed by stability and gradual beach accretion linked to the northward 

movement of the Ness – or linked to another consequence of change- such as the position 

and levels of the offshore sandbanks.  This situation was the premise of policy-setting and 

management planning decisions in the 2010 SMP and the 2016 G2LCS.   

 

The following Section of the report uses data to predict when erosion pressure might 

arrive, how long it might continue and how the shoreline and cliff top might change as a 

result.  It assumes no intervention is done to resist natural change. It is the baseline 

scenario. 

 

Two evidenced-based and two speculative baseline scenarios are assessed, as 

described below. Other outcomes are of course possible. At the bottom of Figure 11 are the 

forecasted duration of erosion and cliff retreat rates for Pakefield North and South, extracted 

from SMP7 Appendix C; Baseline Processes. These are included for ease of comparison. 
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Speculative scenarios: 

 

iii. Ness slows with high erosion pressure. 

Assumes slow ~60m / year Ness northward movement that delays arrival of 

protection, combined with a rapid, 2.5m / year, shoreline and cliff retreat rate. 

 

iv. Ness slows / breaks up with low erosion pressure. 

Assumes ~40m / year Ness northward movement with 1m / year shoreline and 

cliff retreat rate.  

  

The outcomes of the four scenarios are tabulated in Figure 11. The tolerances 

described in Section 4.2 have been applied. For a number of locations along the residential 

Pakefield frontage, the colour bars in Figure 11 show the forecasted ‘start’ and ‘stop’ dates 

of cliff erosion over the timeline (running along the top of the table). The ‘stop’ date of 

erosion is aligned with the arrival of the Ness. The forecasted extent of landward cliff retreat 

(CR) within that window of erosion is written on the coloured bar (e.g. 5-10m CR). An 

additional 5 years of exposure to erosion is assumed after the leading edge of the Ness 

arrives at each location. This is shown by the dashed extension of each coloured bar. It 

allows for sufficient beach accretion before realistic cliff protection is gained. It is important to 

consider that some erosion of the cliffs is still likely to occur within this dashed time period. 

The extent of cliff retreat has not been calculated for this potential, additional, window of 

erosion as it is uncertain and expected to be within the tolerance of CR (±5m) already 

applied. Where the scenario predicts only a negligible threat to the cliffs for a time, this is 

shown by a colourless dashed bar. Where there is no coloured or dashed bar shown for a 

location, this indicates that the beach may still erode but the cliffs are not thought to be 

threatened by the scenario. 

 

4.4 Interpretation of results by location  

Pakefield North is likely to undergo some shoreline erosion in future, preceding the 

arrival of the Ness, but if the evidence-based scenarios prevail, the frontage north of Grand 

Avenue is not likely to be affected by cliff erosion. It is important to consider that although the 

cliffs might remain stable and prevent property damage, the beach below will continue to 

erode until the Ness arrives and starts to accumulate sediment in the area. In Pakefield 

South, at Grand Avenue, the Ness is predicted to arrive between 2035-2060 depending on 

whether a fast or slow rate of advance is applied. 
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Only in scenario iii (slow Ness arrival, and fast coastal erosion rates) does Cliftonville 

Road, Grand Avenue come under threat from cliff erosion from ~2035 onwards. This ‘worst-

case scenario’ is speculative but plausible, as Ness movement has been at a long-term 

average rate of 60m / year since 1958 (Jacobs 2015; table 16). Cliff erosion rates have 

frequently exceeded 2.5m / yr, however these two conditions have not remained in sync. 

Empirical evidence suggests that the faster (slower) the Ness movement the faster (slower) 

the rate of coastal erosion. Therefore, it seems unlikely that one condition will be fast whilst 

the other slow for any length of time but not improbable. Pakefield North is expected to 

maintain a beach that is wide enough to promote cliff protection, in all but the severest 

storms.  

The SMP erosion estimates at the bottom of Figure 11 show the extent of cliff retreat 

forecasted over ‘Pakefield North’ and ‘Pakefield South’. In Pakefield North the SMP predicts 

a negligible retreat rate up to 2025. This is akin to this study; no cliff retreat is forecast at all 

before 2025. During the second SMP epoch, up to 2055, the SMP predicts further erosion to 

Pakefield North, up to 5m in total, which can only be likened to the ‘worst case scenario’ 

herein. The SMP predicts an ever-increasing rate of erosion over Pakefield North until 2105 

(up to 28m in total extent), whereas, the evidence-based scenarios assume the arrival of the 

Ness will offer accretionary conditions by ~2045.  

The SMP estimates Pakefield South cliffs could retreat 3m by 2025 and up to 12m in 

total by 2055. These rates are akin to the mid-range estimates produced by the evidence-

based scenarios- except over the Pakefield Caravan Park (PCP) frontage. This study finds 

that up to 25m of cliff retreat could take place at PCP before 2025, if the 10-year trend 

continues. In this case the SMP7 forecasted erosion rate for the current epoch is 

underestimated by more than half that of the evidence-based forecast herein. 

The head of the active cliff erosion pressure is currently adjacent to the Rosary. In 

January 2019, the owners of the Rosary were aware and ready to remove their metal/glass 

perimeter fence should the metocean conditions warrant it. With reference to Figures 11, 12 

& 13, the evidence-based scenarios show that the Rosary will be threatened by cliff retreat 

from the present day until the beach has accreted to a safe width by ~2040.  Within this 

window of erosion, ~20m of cliff retreat could occur, if current cliff erosion rates continue. 

Arbor Lane is >100m North of the Rosary and therefore is affected by erosion pressure later 

in time, and likewise it will take longer for the Ness to arrive there. Evidence based scenarios 

suggest that Arbor Lane cliffs could retreat ~10m before the Ness arrives sometime after 

2040. 
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The SMP forecast does not consider the arrival of the Ness and therefore does not 

assume a reversal of trends from erosion to accretion in future. The SMP7 erosion estimates 

are presented in Section 5; Table 1. The SMP estimates show that erosion is predicted to 

continue along the whole frontage throughout epoch 2 &3, with no signs of cessation due to 

Ness arrival. This is where the SMP, and the erosion forecasts presented in this report differ. 

Figure 12: Schematic diagram to show the expected arrival of erosion pressure, or Benacre Ness,  at 

the key locations (marked by black dashed line). The line colour represents a certain coastal process, 

which the key defines. The lateral position of coloured lines links the coastal process with the area 

over which it is projected to impact during that epoch. The diagram is compiled using the results from 

evidence based scenario i. which is a continuation of current trends from the last 10 years of 

monitoring data (80m/yr Ness Advance & 2m/yr erosion rate). Cliff erosion occurs once the shoreline 

erosion has diminished the upper beach width to ~20m. The current beach width increases to the 

north. At Grand avenue and Nightingale Road, negligible cliff erosion is forecasted to occur before 

the arrival of the Ness, as the beach could remains wide enough to prevent it. 



     

27 
 

  

 

Figure 13: 

From top to 

bottom;-

diagrammatic 

representation 

of the current 

situation 

(2019), with 

forecasted 

coastal change  

5, 10, and 20 

years ahead 

under ‘scenario 

i’ conditions: 

80m / yr 

northward Ness 

movement and 

2m / yr coastal 

erosion.  

The sequential 

diagram shows 

the northward 

progression of 

active cliff and 

shoreline 

erosion over 

time. The cliff 

erosion only 

occurs once the 

beach width 

has diminished 

to ~20m. The 

predicted 

beach widths 

are shown by 

the black 

arrows. In the 

bottom picture 

(2040) the 

arrival of the 

Ness has  

brought 

accretionary 

conditions to 

Pakefield South 

and beach 

widths are 

increasing 

again as far 

north as Arbor 

Lane. 
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Figure 14:  Erosion and Flood Risk Map extract under the SMP scenario 1: ‘No Active 

Intervention’. Source: Lowestoft Ness To Felixstowe Landguard Point  Appendix C –Annex 

1 Coastal Change Maps Shoreline Management Plan Sub Cell 3C. 

PCP 

5. Comparison of trends  

 This Section looks at the erosion estimates obtained from this investigation and 

compares them with results from the SMP7 (2010). The trends herein are ascertained from 

empirical data and projected into the future under ‘evidence based’ and ‘Speculative’ 

scenarios, which table 1 differentiates. Figure 14 below is extracted from the SMP7 to 

illustrate the estimated shoreline position 25, 50 and 100 years ahead. 
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Table 1:  A comparison of predicted rates of future cliff erosion. The cliff retreat ranges from this 

study are separated into the evidence-based scenarios i & ii results and the Speculative 

scenarios iii & iv, shown in the row below. The epochs match those of the SMP predictions, with 

an additional epoch (2040), being 20 years ahead and offered with commercial timescales in 

mind.  The third SMP epoch commencing at 2105 is not included in this table because the 

findings of this study anticipate that Benacre Ness will continue to migrate northwards and have 

created a sufficiently wide beach at Pakefield South and North by this time. This does not concur 

with the SMP7 erosion estimates which predict 13-36m of erosion at Pakefield South and10-28m 

of erosion at Pakefield North, by 2105. 

Location Reference 
Epoch 

2025 2040 2055 

Pakefield 

North 
 

Nightingale 

Road 

Evidence-based 0m 0m 0m 

Speculative 0m 0m 0-5m 

SMP7  

(Chainage 8.5) 
0-1m 3-5m 10-28m 

Pakefield 

South 
 

Grand Avenue  

Evidence-based 0m 0m 5-20m 

Speculative 0m 0m 15-20m 

SMP7 

(Chainage 8.5) 
1-3m 5-12m 13-36m 

Clintonville Rd 

Evidence-based 0m 0-5m 0-5m 

Speculative 0m 5-20m 5-20m 

SMP7 

(Chainage 9) 
1-3m 5-12m 13-36m 

Arbor Lane 

Evidence-based 0m 5-10m 5-10m 

Speculative 0m 5-30m 5-30m 

SMP7 

(Chainage 9) 
1-3m 5-12m 13-36m 

The Rosary 

Evidence-based 0-10m 5-20m 5-20m 

Speculative 5-15m 15-40m 15-40m 

SMP7 

(Chainage 9) 
1-3m 8m 24m 

PCP frontage 

Evidence-based 10-20m 10-25m 20-25m 

Speculative 20-40m 20-40m 20-40m 

SMP7 

(Chainage 9) 
1-3m 5-12m 13-36m 
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5.1 Discussion  

This report focusses on shoreline change forecasts over 30 years (to ~2050) over the 

Pakefield frontage south of Grand Avenue. No attempt is made herein to make predictions 

into SMP epoch 3 (up to 2105) because reviewing long term policy would need consideration 

of a broader range of potential drivers of change than has been done in this study.  

 

Shoreline change suggested by ‘Evidenced-based scenarios’ under this study 

suggests more rapid and greater cumulative cliff retreat will occur to south of Arbor Lane 

prior to 2055 than proposed by the SMP under the NAI condition. This study assumes that 

the arrival of the Ness will provide cliff protection to PCP and the Rosary by ~2045 whereas 

SMP7 predicts a continuation / acceleration of erosion after 2055 to 2105.  Between Arbor 

Lane and Nightingale Road, the evidenced-based scenarios suggest low cliff erosion up to 

2055 of a similar order to SMP7. 

 

Under the two speculative ‘Speculative scenarios’ the potential extent (both frontage 

length and landward cliff retreat) and duration of erosion pressure to south of Nightingale 

Road, is greater than under evidence-based assumptions and is therefore a more significant 

departure from SMP7 thinking. 

 

The G2LCS (2016) did not amend the SMP7 (2010) erosion timing and extent 

forecasts, but in Appendix F; Economic Assessment erosion rates of between 1- 2.3m / yr 

are referred to as indicative values upon which to base economic assessments over the 

Gorleston to Pakefield frontage. These values exceed the erosion ranges offered by SMP 6 

& 7 (i.e. 13-36m retreat over 100 years =0.13- 0.36m /year).  

The G2LCS Appendix F document also recognises that 8m of cliff retreat has 

occurred in a 6month period, and acknowledges that “there has also been erosion of the cliffs 

along Pakefield Holiday Camp, to the south of the study boundary, at an average annual rate of 

1.4m/year…. the cliffs have remained fairly vertical in profile, with cliff top retreat rates similar 

to toe retreat rates.” 

The SMP is a high-level study intended to provide indicative information on erosion 

risk.  With this is mind it may be concluded that the SMP forecast was reasonable based 

upon information available at the time of preparation but, given the elapsed time and modern 

rate of coastal change over Pakefield South, there are now grounds to consider whether a 

policy review is appropriate. 
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6. Options for change in management approach 

Both SMP7 and the G2LCS suggest there may be grounds for intervention to resist 

erosion.  Both note that intervention should be either “temporary” and / or “strategic” and that 

the economic case for intervention may be weak.   

SMP7 set a short and medium term Hold the Line (HtL) policy as far south as The 

Rosary, with Managed Realignment (MR) in epoch 3, and No Active Intervention (NAI) south 

of that (See Figure 2). The SMP therefore anticipated a potential need for intervention in 

epochs 1 and 2 however works in the Arbor Lane area are suggested as being potentially 

linked to longer term measures to manage the Pakefield bay as far south as the headland 

below CEFAS. 

The G2LCS identified a works option to defend a frontage south of Arbor Lane including 

the Pakefield Caravan Park, predicted necessary by 2020 under a rapid erosion scenario. 

There was, however, no discussion of the conflict between this approach and the SMP7 

Intent for Management (IfM).   

 

The assessment of potential responses to the updated changes in erosion risk must 

consider the key drivers for the SMP7 IfM as listed below (summarised from SMP7 PDZ1):  

• Hold the line to the Pakefield Road headland 

• Retain a good width of shingle beach in front of the Pakefield village core. 

• Allow movement of shingle across the wider area.  

• Maintain defence to protect the important historical centre of the village.  

• The overall policy is MR with a backstop of an existing defence. 

• Consider local defence to stabilise Pakefield cliff to support a stable bay to Pakefield. 

 

This assessment of management policy can be done by dividing the Pakefield frontage into 

four Sections from north to south (a, b, c, d) and these are discussed as follows: 

a) North of Nightingale Road 

This study finds that the current width of the beach over the Pakefield North frontage 

is probably sufficient to prevent significant cliff erosion before the arrival of Ness protection 

however the beach width is predicted to reduce at a rate of between 1m and 2m / year.  

Under current policy intervention may be required to manage beach narrowing but probably 

not to resist cliff erosion.  

Options for change: 

1) Retain current policy but define the line to be held as a shoreline of minimum width.  

This would introduce a need for beach management actions. 
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2) Change policy to Managed Realignment 

This will remove a need for beach management 

b) South of Nightingale Road to Arbor Lane 

Under evidence-based conditions there is small risk of minimal cliff retreat after 2040 

associated with beach narrowing at a rate of between 1m and 2m / year. 

Under Speculative scenarios more significant erosion is possible by 2035. 

Intervention over this part may be required to manage both beach narrowing and to resist 

cliff erosion. 

Options for change: 

1) Retain current policy but define the line to be held as a shoreline of minimum width. 

This would introduce a need for beach management actions. 

 

2) Change policy to Managed Realignment  

This allows some retreat of the cliff line into undeveloped space to a defined backstop 

position, when defence is provided. 

c) South of Arbor Lane to Rosary (extent of SMP7 14.2 policy Unit) 

Under evidence-based conditions there is high risk of significant cliff retreat from 

2025 that over the period to 2040, will affect temporary and permanent property to seaward 

of The Cliffs road and potentially extend to landward of that road.  

Under Speculative scenarios more significant erosion begins from ~2025 and extends to 

landward of The Cliffs roadway until ~2045. 

Under both evidence-based and Speculative conditions beach narrowing advances at a rate 

of between 1m and 2m / year. 

Intervention over this part is required soon to implement current policy. 

Options for change: 

(For this Section must be considered in conjunction with the adjacent SMP7 policy unit 14.3 

that is currently NAI throughout epochs 1-3) 

 

1) Change policy to No Active Intervention and manage change through adaptation. 

Potential justification is that the duration of erosion pressure will probably be short lived and 

that investment in defence is a disproportionate response at this time that is not justified 

when tested against items in the IfM.   

This would be a change of policy but would align this frontage with the neighbouring unit to 

the south. There would be a significant impact upon property at the cliff edge.  
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2) Change policy to Managed Realignment.  

Potential justification is as above. 

This would be a change of policy to north of Rosary from HtL to MR. 

Intervention is delayed unless / until erosion threatens The Cliffs road that is located ~20m to 

landward of the present cliff line and provides access to a number of permanent dwellings.  

The trigger should include a factor of safety so the allowable extent of retreat before action is 

required would be ~10m.  This would delay the need for work to prevent erosion until ~ year 

2030.  At that time, subject to further monitoring of Ness movement trends, it may be that a 

suitable level of protection could be provided by lower scale / cost methods.   

 

d) South of Rosary over the PCP frontage (SMP7 14.3 policy Unit) 

Under evidence-based conditions the current trend of significant cliff retreat is 

predicted to extend northward and continue until ~ 2040 resulting in the loss of up to 25m of 

cliff top land. Under Speculative scenarios the duration and extent of erosion is greater. 

No Intervention is recommended / allowed under SMP policy. 

The benefits of intervention over this frontage are limited to landowners at immediate risk 

and do not deliver any of the strategic objectives noted in the SMP7 IfM for this frontage.  

 

Options for change for this Section, described below, must be considered in conjunction with 

the adjacent SMP7 policy unit 14.2. 

 

1) Change policy to Managed Realignment.  

Potential justification is to align with a potential changed MR policy for the Rosary to Arbor 

Lane frontage. 

Intervention by soft erosion slowing measures is allowed. 

More robust erosion resistant works may be implemented as part of a wider scheme as far 

north as Arbor Lane around ~ 2030 if consistent with strategic objectives, agreed as part of 

the review process. 

2) Change policy to HtL. 

Potential justification is to align with implementation of the current policy for the Rosary to 

Arbor Lane frontage. 

Intervention by robust erosion stopping measures is potentially allowed, subject to further 

consultation on environmental impacts and if consistent with updated strategic objectives, 

agreed as part of the review process. 
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7. Works Options 

This Section of the report identifies potential options for intervention. The pro’s and 

cons of each method are summarised. Guideline costs are offered for 400m frontage 

covering PCP north to Arbor Lane, based on previous works or previous quotes. These 

costs are likely to change. Optimism Bias (OB) covers the contingency costs and risks 

associated with works. OB is considered to be 60% herein, as recommended by the G2LCS, 

and is added below the estimated totals for each option. A comparative summary of the 

options is provided in Table 2.  

7.1 Beach Management 

This involves manually recycling littoral sediment from adjacent healthy / accreting 

shorelines or by importing material from offshore to nourish beaches.  

The volume of material required to balance losses and provide secure protection 

against erosion is estimated at between 5 and 10m³ / m /yr of frontage protected, with end 

transition allowances. The volume will vary with the rate of shoreline retreat and is 

anticipated to require between ~3,000 m³ and ~5,000 m³ every year until Benacre Ness 

arrives and natural accretion prevails.   

It is necessary for the initial deposit of material to create a sacrificial surplus in order 

to be resilient against a major storm. The volume required for this buffer will make it 

inappropriate to take from local donor beaches – such as Lowestoft South Beach. In this 

case, sea-borne imported material will be required at a much greater cost and lesser 

frequency to minimise high fixed cost elements. Assume a cost factor of 3 compared to local 

recycling of material (subject to review with Contractor involvement).  The sea-borne 

replenishment option would therefore be done in larger less frequent packages, akin to the 

equivalent of 10-15 years of erosion, instead of every 1-5 years for the recycling option. 

✓ This option is relatively flexible and environmentally favourable.   

× It may however provide a low confidence of security to investors. 

Cost 

 Assuming a local donor beach site is found: 

Initial ‘5 year’ sacrificial buffer: £72k - £134k. 

Annual top up: £22k - 34k. 

Assuming a sea-born campaign is required: 

Initial `10 year’ sacrificial buffer: (£142k x 3 - £268k x 3) = £426k - £804k 

+60% OB= £710-£1340   
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Figure 16: Schematic cross Section of the rock slope 

buried to a depth of 1m under present beach level 

and with a 1:3m gradient for visualisation purposes- 

not final design. 

7.2 Rock Revetment 

Based upon the rock revetment option recommended in the G2LCS, possibly 

delivered in two phases. Jacobs outline design will provide a very robust structure that is 

potentially above the standard suggested by the SMP and G2LCS policy text.   It may be 

that a smaller scale, lower cost structure design can be developed through optioneering. It is 

strongly recommended that this option for intervention should include re-profiling of the 

eroded cliffs behind the revetment, to create a stable cliff top. Similar works have been 

undertaken at Corton and are shown in Figure 15. 

✓ Benefits are robustness, durability and flexibility. 

× Potential negative impacts are disruption and hazard risk to a long-beach access, 

blockage of sediment release from the defended cliff frontage, and poor aesthetics.  

 

 

Costs  

Assume a unit cost of ~ £5k/m which will increase if the revetment is built in multiple phases. 

Estimated total (for 400m frontage covering PCP south to Arbor Lane) £2,000k. 

+60% OB =£3,200k 

 

 

 

 

 

 

 

 

Figure 15: The Corton rock armour 

slope shown left has a unit mass of ~ 

30 tons/m. The average rock size is a 

cube of 1.2m length. It is shown with a 

low beach level.  Less rock would be 

visible in the early years if the rock 

slope toe was buried at Pakefield.. 
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7.3 Rock Reef 

A number of low-level rock mounds / reefs situated on the intertidal beach around the 

Mean High Water  mark, may be viable as a lower-cost option. It must be accepted that this 

option would slow and not halt retreat. The rock reef differs from the rock revetment as it 

would cover ~40% of the frontage coverage with each reef being approximately 50m long – 

subject to further design. The reefs could be strategically located i.e. in front of the Rosary 

and Arbor Lane. Figure 17 is a schematic diagram of a rock reef. 

✓ Benefits are robustness, durability and flexibility with a pedestrian access to landward 

side. 

× Potential negative impacts are continued shoreline retreat risk over unprotected 

areas between, reduction of unconstrained sediment release and aesthetics. 

Cost 

Assume a unit cost of ~ 60% of rock revetment, i.e. £3k/m of frontage covered, to allow for a 

greater volume /m length.   

A smaller-scale structure incurring lower cost could be designed and developed through 

optioneering. 

Estimated total (for 400m frontage covering PCP north to Arbor Lane) £1,200k 

+60%OB = £1,920k 

Figure 17: The schematic diagram below is not to scale, but presents the concept and possible 

dimensions of such a rock reef at Pakefield. The dimensions are changeable with optioneering. The 

level of protection required and cost of installation could also alter the dimensions and tonnage of 

rock per meter used. 
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7.4 Hawes Geo-tube Defence 

The geotextile defences are flexible and reasonably robust, offering the temporary level 

of protection required. The bags are filled with local material as per designer 

recommendation. This material would be taken from Pakefield cliffs as part of a re-grading 

campaign that would coincide with the geotube installation. Figure 18 shows a similar array 

of geotextile bags in use at Benacre. Geotubes possess the potential to be easily modified in 

response to changing erosion pressure, i.e. more bags added laterally or vertically, and 

material in bags readily recycled back on to the beach. The longevity of the defence may be 

5-10 years and should be expected to require replacement more than once during the period 

of exposure. Advice from Andrew Hawes (patent holder) on suitability, cost and life span 

should be sought before proceeding with this option. The placement of degradable plastic 

materials on the beach may not be in line with East Suffolk Council’s policy or good practice 

procedure.  

Cost 

Typically, £7k per 50m, for a single tube layer.   

Assume a minimum 3 bag layer (See Figure 16) for initial design gives £20k / 50m= £400/m 

This option should include reprofiling of eroded cliffs behind to create a stable cliff top line 

and create a path atop the bags for along beach access at high tide.  

Allow £500 / m to cover re-profiling costs. Estimated total (for 400m frontage) = £360k  

+ 60%OB = £576k 

Present Beach 

level 

1m  

Figure 18: Top left; anticipated cross-Sectional 

arrangement of 3 geo-tubes, with the bottom layer 

buried beneath current beach level. 

Top right; Infilling of material behind geo-tubes. 

Material taken from the re-profiling the cliffs behind 

the tubes. The cut material from the cliffs would 

also be used as the source material for filling the 

bags. 

Bottom left; Hawes geo-tubes being installed at 

Kessingland/Benacre. Note the size of the tubes 

relative to the contractors and plant on site. 

Cut and fill: material sourced from cliff re-grading 

behind geotubes. 

Bags filled with material from cliff re-grading 
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✓ Initial capital costs are relatively low but whole life management costs will be higher 

than for other more durable rock options.   

✓ Benefits are a secure pedestrian access route. 

× Potential negative impacts are low durability requiring renewal investment at 5 year 

intervals over life, plastic pollution under degradation, poor aesthetics and reduction 

of sediment release.  

7.5 Other Options 

Other options have not been ruled out at this stage; however steel sheet piling is not 

considered worthy of assessment. Adaptation in this context, means relocation of cliff top 

dwellings threatened by erosion. Adaptation is a viable option and is included in Table 2- 

which provides a summary of the aforementioned options.  

7.6 Requirement for Further Assessment  

All intervention options will require an assessment of their potential impact upon the 

evolution of Benacre Ness.  Options that have potential to significantly reduce the volume of 

sediment added to the nearshore coastal process system by erosion have potential to alter 

development of the Ness and reduce feed to beaches at central and Pakefield North.  

Natural England (NE) will need to be consulted on this point.  Marine Management 

Organisation (MMO) may also have an interest if there is a potential for a block to sediment 

release affecting bathymetry. 

The plastic pollution from degradation of geo tubes is a foreseeable challenge 

especially at this time of heightened awareness about marine plastic.  Council policy on 

sustainability opposes the placement of plastic in an environment that will lead to release of 

micro-plastic pollution.  The Council are required to give planning permission and deliver the 

Coast Protection Act (1949). The MMO will also scrutinise this issue as a licence must be 

applied for to do intervention works.  

No position is taken herein on, or allowance made, for the cost of decommissioning / 

removal of defence at life expiry (see estimates in Table 2).  This should be considered and 

specified, particularly for the more obstructive rock options.  The SMP7 long-term vision of 

MR at Pakefield implies that long-term defence measures are not consistent with the 

strategic vision.  To be consistent with this vision, the default position will be a condition for 

defence removal at a defined future trigger.  This trigger could be, for example, when the 

defence is eventually exposed again after the Ness protection is lost.  
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Table 2: Summary of works option costs assuming 400m defence south of Arbor Lane 

 
 
Adaptation 

 

 
Beach 

Management 
 

 
Hawes Geo-

tubes 
 

 
Rock 

Armour 
 

 
Rock Reef 

 

Cost of 
implementation 
(over 400m 
frontage)  
+60% OB 

£TBC  

Local 
recycling 

£268 
Sea-borne 

£800K 

£576k £3,200k £2,000k 

Maintenance Cost  
 

£6K per 
caravan 

pitch 

£34k per 
annual 

recycling 
event 

mob/demob: 
£5k per 

operation 
e.g. tidy up 
of broken 

tubes 

£43k £42k 

Decommissioning 
Cost 

£0 £0 £50K 
Akin to installation cost subject 

to disposal/reuse of rock 
options. 

Economic (cost 
vs benefit) 

High TBC TBC Low Low 

Standard of 
protection 

High Med Med High Med 

Environmental 
Impact 

Low Low Med High High 

Beach Access 
Impact in long 
term (>20 years) 

None Low  Medium  High Medium 

Opportunity 
Increased 
property 
footprint 

Working with 
nature 

Quick 
installation 

Hard 
intervention. 

Beach building 
& wave energy 
displacement. 

Challenge 

Loss of sea 
view 
pitches & 
associated 
revenue. 

Potential 
implications 
for donor site. 

Quick 
deterioration 
(plastic on 
beach issue) 

Loss of 
amenity and 
habitat value 

Potential 
erosion focus 
shift. 
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8. Grounds for Policy Review 

The above discussion of grounds for a potential change of approach to management 

includes possible policy change.  As part of this process it is necessary to determine if there 

are grounds for a policy review when tested against the policy review procedure in the SMP7 

website: http://www.suffolksmp2.org.uk/policy2/index.php 

 

The following extract is referenced to the Suffolk Coastal Forum (13/09/2013). 

Reasons for a policy review include: 

➢ Significant new research or evidence on parameters that informed the decisions taken 

whilst developing the SMP. 

➢ Significant changes in Government policy – such as on spatial planning and adaptation – 

since the SMP was approved. 

➢ Significant new evidence arising from further investigation into local options, such as 

from a Strategy Plan / scheme feasibility study. 

➢ A severe event has made an element of the existing SMP policy or action plan 

untenable. 

➢ Textual corrections or clarification of meaning required since SMP approval. 

➢ Organisational change amongst those involved in SMP development that may affect 

SMP implementation: 

➢ A need to update or amend programmes of work following work progressed. 

➢ This does not include the suggestion that the SMP, or something about the way it was 

developed, was wrong.  

In this case the question is does the early arrival, and potentially greater extent of, 

significant erosion pressure at the shoreline south of Arbor Lane amount to “Significant new 

evidence on parameters that informed the decisions taken whilst developing the SMP”; and 

thereby justify a policy change. 

 

It may be argued that by identifying an option to defend the Pakefield South frontage 

the G2LCS has implied a potential change to SMP policy has been considered and thereby 

raised expectation of a policy change. 

 

It may also be inferred that the SMP7 Intent for Management descriptive text, that 

underpins the simple Policy headlines, does not require a HtL policy south of Arbor Lane to 

deliver the strategic objectives.  

http://www.suffolksmp2.org.uk/policy2/index.php
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9. Next Steps 

To conclude this report, the CPE view on how to proceed is offered along with the 

proposed action to be taken. 

 

CPE will: 

✓ Engage with the Pakefield community to explain the reasoning behind its position. 

✓ Update other SMP Steering Group members and the Suffolk Coast Forum. 

✓ Begin the process to undertake a policy review. 

✓ Issue a monthly Newsletter to stakeholders to update progress.  

✓ Hold meetings with the Pakefield community at agreed intervals; suggest 6 months.  

 

The CPE view 

A SMP policy review is justified over the frontage south of Nightingale Road on 

grounds of Significant new research or evidence on parameters that informed the 

decisions taken whilst developing the SMP. 

A review of Management Unit (MU) boundaries should be included in this process, 

including potentially adding a new MU. 

The preliminary CPE view is that there are grounds to create a new MU spanning 

Nightingale Road to the south end of PCP frontage with a Policy of MR over all 3 epochs.  

Pending resolution of the Policy Review, which may run over 18 months, ESC will work 

with Pakefield Caravan Park to minimise the impact of erosion pressure on their business. 

 


