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Executive Summary
The shingle beaches provide a vital element of the flood and coastal erosion defences
along the Management Unit (MU)13 frontage. Without the protection of the shingle
beach in front of the flood embankment the risk of it being overtopped or breached
during a storm is significantly increased. The monitoring, analysis and feedback on the
performance of the beaches is therefore vital in ensuring the level of risk is maintained
at an acceptably low level.
This report evaluates changes along the coastline over the 2003-2008 periods. The
key findings are listed below:
•

The frontage is currently exhibiting an erosive tendency, with a reduction in
beach sediment by 12,793m3 during 2007-2008.

•

Erosion has been most dominant in the western section of this MU13, particularly
at the toe of the beach and shingle bund. The amount of erosion at the toe of the
beach is considerably greater than in 2007. Erosion is also evident at the toe of
the shingle bund in the eastern section. This has resulted in the artificially
managed shingle bund retreating by up to 0.75m in areas due to wave scour.

•

Although some areas have experienced a degree of accretion, these processes
have been confined to the toe of the beach, provide no significant improvement
to the current standard of protection afforded by the beach. When combined with
a reduction in the shingle bund width, it will result in a reduced standard of
protection provided by the overall coast protection system.

•

Further lowering of beach levels will reduce the level of protection that the beach
currently provides to the protective bund, and thus further increase the risk of
breach. It is therefore important that current standards of protection are
maintained, and that monitoring is continues to ensure that long-term sediment
trends can be analysed to determine the most suitable method of beach
management for the frontage.

•

Storm events had some impact by increasing sediment migration rates but the
overall storm resilience of the beach resulted in a partial recovery for some of the
frontage in a relatively short time span. However, due to the direction of storm
approach the consequential impacts on the frontage were principally mitigated by
the shore alignment.

It is important to recognise the inconsistency in short-term trends. As with many coastal
areas a lot of annual variability is expected, thus drawing conclusions with increased
confidence will become possible as more data is collected, with regards annual losses,
net sediment drift and erosion/accretion trends in section sub-units.
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1.0 Introduction
Management Unit 13 (MU13) is situated on the South Kent coast, and covers a 1.7km
shingle beach fronting the Dungeness nuclear power complex. A natural beach fronts a
managed 2-5m high shingle bund that provides extra protection to the infrastructure.
The power station is approaching a full decommissioning programme that requires
continued coastal protection of this area for the foreseeable future. The open beach
acts as the only coastal defence along the frontage, and consequently the Shoreline
Management Plan policy of ‘Hold The Line‘ policy is currently maintained. The far west
of MU13 and the immediate area surrounding the nuclear complex is designated as an
SSSI (Sites of Special Scientific Interest), National Nature Reserve, and SAC (Special
Area of Conservation), further highlighting the importance of continual beach monitoring
along this frontage.
The frontage faces south and experiences storms approaching from both southwesterly and south-easterly directions. Net sediment drift direction along the frontage is
predominantly from west to east (Shoreline Management Plan, 2000). Given the
absence of groyne structures or hard sea defences along the frontage, the coastline is
particularly dynamic.
Unlike the majority of other coastal monitoring reports, this relatively short frontage is
only divided into two individual sections for analysis. The boundary between MU13W
and MU13E is derived from recycling data submitted by Halcrow (the boundary is
located at profile 4c00787).
Using land based GPS techniques, the Strategic Regional Coastal Monitoring Project
comprises of biannual profile surveys (Spring and Autumn), and a complete beach plan
survey during the summer, full details of which can be found in the explanatory notes
(Annex A). In addition to this bathymetric surveys of the adjacent seabed are
conducted, and a network of tide and wave gauges has been established in the
southeast region to provide data on the hydrographic conditions.
This report covers the changes in beach topography between the summer 2007 survey
and the 2008 beach management plan survey. A previous report (AR31: 2007) covers
the observed changes from the 2003 baseline survey up until the 2007 summer survey.
In addition, this contains background information, including site-specific information.
The location of the frontage is shown in Figure 1.1, and also includes the nearest wave
buoy and tide gauge.
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Figure 1.1: Site Location and Wave/Tide Gauges
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2.0

Surveys

All topographic and bathymetric surveys are referenced to a Global Positioning System
(GPS) control grid, established for the Regional Monitoring Programme and conducted
according to the current Environment Agency’s National Specification, summarised in
the Explanatory Notes (Annex A).

2.1 Topographic
The schedule of completed surveys since the start of the Regional Monitoring
Programme is given in Table 2.1.
Digital Ground Models of the 2008 Beach Management Plan topographic survey are
shown in Plate 3.3 (1 - 2) (Annex B) superimposed upon the ortho-rectified aerial
photographs of 2006 The method used for deriving Digital Ground Models is given in
the Explanatory Notes (Annex A).
Table 2.1: Schedule of Topographic Surveys

MU13
Profile

Beach Plan

30/07/2003
24/10/2003
25/02/2004
04/06/2004
28/10/2004
09/03/2005
29/06/2005
21/10/2005
02/03/2006
17/07/2006
08/11/2006

30/07/2003

Post-storm

04/06/2004

29/06/2005

17/07/2006
08/12/2006

21/02/2007
07/06/2007
25/10/2007

07/06/2007
08/02/2008

12/03/2008
04/07/2008

04/07/2008
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2.2 Bathymetric
The schedule of surveys since the start of the Regional Monitoring Programme is given
in Table 2.2.
Table 2.2: Schedule of Bathymetric Surveys

MU13
Date

Line Spacing

Distance Offshore

04/10/2003
25/09/2006

50m
50m

1000m
1000m
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3.0 Analysis Methods
3.1 Difference Models
Now that the 2008 beach management plan data set has been compiled, it is possible
to overlay the results of the survey with the previous year’s data (2007). This enables
comparative volumetric analysis to be undertaken to determine change over a given
period. Through the use of three dimensional ground models and the ortho-rectified
aerial photographs it is possible to create a visual interpretation of the volumetric
change that has occurred during each analysis period. This is shown in Plate 3.4 (1–2),
which indicates areas of net erosion or accretion (note that up to 0.25m difference in
elevation is considered as “no change”) and the location of any extraction/deposition
sites.
Whilst these figures show an overall change in beach volume within each discrete ‘area
change boundary’ it should be recognised that the data is based on the beach
management survey, which is undertaken once each year. It is therefore only a
snapshot in time and the particular dynamics of each frontage need to be considered.
This will ensure that the information shown in the difference models represents the net
change rather than capturing a particular extreme variation caused by a large event.
To aid further purposeful analysis, MU13 has been divided into 2 individual sections as
depicted in Figure 3.1. These sections have been chosen to allow general trends of
sediment movement to be analysed within lengths that share similar erosional or
accretional trends. The following section of this report discusses the changes shown by
the difference models within these 2 sections.

3.2 Profile Evolution
To ensure that the results from the difference models are representative of net change
rather than a particular event that may have been captured by the survey, the beach
profiles have been cross referenced with the other profile surveys carried out on an
annual basis. This then gives an indication of the beach variability over three time steps
in each individual year. Profiles also provide important information about the change in
beach shape/gradient that is not always apparent from difference models.

5

Figure 3.1: MU13 beach analysis sections
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The remainder of this chapter contains a narrative summarising the changes that have
taken place over the last year, and hypotheses of the processes driving these changes.

[Loss: 20,487m3]

3.3 Section 1 – MU13W

During the current reporting period (2007-2008), Section 1 has experienced a
significant degree of erosion when compared to previous years. This erosion has
resulted in a loss of sediment of approximately 20,500m3.
When comparing the current erosional trend to the previous year, it is apparent that a
higher rate of erosion has occurred. The two year period 2006 – 2008 shows a loss of
material in this area, whereas previous years were characterised by accretive trends.
As a result, it is difficult to suggest a hypothesis for processes driving these changes.
Over the entire timescale of the project (2003-2008), MU13W has experienced a
significant loss in sediment (approximately 20,000m3 overall), creating an overall
sediment deficit for this section.
The erosion experienced within MU13W covers the majority of the lower beach, with
erosion dominating throughout the entire beach face down to the seaward survey
extent. With the beach therefore experiencing a significant loss of material, it is
important to assess the changes reflected within the beach profile cross section. Figure
3.2 illustrates a cross section of Profile 4c00797, located in the centre of this section.

0.75m change

1m change

Figure 3.2: Profile 4c00797 reflecting cross sectional changes 2006-2008

The erosional trend in the west of MU13W has become less significant during 2007 –
2008 (compared to 2006 -2007). Beach levels seaward of the bund have decreased by
approximately 0.75m at the crest, and by 1m across the beach face between 2006 and
2008. However, between 2007 and 2008, although erosion occurred at the base of the
bund, the changes are not as significant as the pervious year. This suggests a reduced

9
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standard of protection provided by the beach at the base of the bund, although no
significant change is apparent on the protective shingle bund plateau itself.

Figure 3.3: Profile 4c00797 reflecting cross sectional changes 2003-2008

Figure 3.3 further illustrates that MU13W currently shows a net loss of beach material
from erosive activity over the entire monitoring period (2003-2008).
As Figure 3.4 demonstrates, the eastern half of MU13W has exhibited an increase in
the area affected by erosion (particularly at the toe of the beach) when compared to the
2006-2007, when accretion was dominant in the eastern half. This suggests that
MU13W is a particularly dynamic section, with an overall trend of erosion, particularly at
the toe of the beach.
It can therefore be concluded that although the beach of MU13W has experienced a
significant degree of erosion, which has extended further east since 2007, the
protective shingle bund remains unaffected and as such should provide the same level
of protection to that provided in previous years. However with a reduced standard of
protection provided by the beach in front of the bund, particularly in light of the increase
in area of the eroding section, the bund will be increasingly open to wave attack and
subsequently the probability of undermining and retreat will inevitably increase.
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2006-2007

2007-2008

Figure 3.4: Comparative illustration of MU13W difference models over reporting periods 20062007 and 2007-2008

[Gain: 7,694m3]

3.4 Section 2 – MU13E

During the current reporting period, Section 2 has experienced an overall trend of
accretion, with erosion occurring along the crest seaward of the bund. Between 2007
and 2008 this section has accreted by approximately 7,694m3. When compared with
the accretional rates highlighted in previous BMP reports, MU13E doesn’t show
significant change. Section 2 exhibits both erosional and accretional trends, primarily
located along the seaward face of the bund and at crest level (see Plate 3.4). The
erosional pattern, similar to that evident in 2007, is concentrated in shore parallel
bands, immediately seaward of the protective shingle bund. However, it is noted that
crest recovery by summer 2008 is more significant than during 2007, indicating that
even though erosion is occurring at the crest it is partly offset by accretion during spring
to summer recovery. As with MU13W, the protective shingle bund width shows no
change from 2007.
It is important to assess how the sediment changes have impacted the topographic
profile of the beach. As Figure 3.5 (Profile 4c00782) demonstrates, there has only been
significant movement at the crest seaward of the bund. The erosion apparent in spring
2008 has been partly offset through the accretion of sediment during the summer,
which has resulted in a cross sectional gain in elevation by approximately 0.5m at the
crest seaward of the bund since 2007. The shingle bund plateau has remained stable
and unchanged, though the bund face has been subject to minor erosion (not on the
scale of 2006 – 2007). It can therefore be considered that with the bund face marginally
retreating and the crest line rising, the data indicates a cross-shore movement of
material for much of this section.
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Crest line
change (spring
to summer)

Base of
bund

Figure 3.5: Profile 4c00782 illustrating cross sectional changes exhibited in MU13E 2007-2008

In conclusion, it would appear that the previous erosional trend that occurred during
2006 – 2007 has not continued during 2008, other than along the crest seaward of the
bund. However, as Figure 3.6 indicates, looking at the crest development since 2003, it
is apparent that the bund face is retreating and that the crest heights have recovered
indicating shore movement of material from the bund face to the crest, and then from
the crest to the toe during storm events. Overall, the trend of accretion within the
current period remains dominant and consequently has cancelled out the losses
sustained in previous years, excluding 2007.
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Figure 3.6: Profile 4c00782 illustrating cross sectional changes indicated in MU13E 2003-2008

3.5 Summary data
Table 3.1 provides a summary of volume change within each section during the period
between the 2007 and 2008 summer surveys.

Table 3.1: Management Unit 13 - Summary of Erosion/Accretion Totals

Section
Number
1 - MU13W
2 - MU13E
Total

Error
Estimate*
+

Erosion/Accretion
(2007 to 2008)

/- 2,017m3
+
/- 2,830m3

-20,487m3
7,694m3

-

-12,793m3

* Error estimates are calculated as the survey area multiplied by a +/- 30mm error margin, although
unlikely the error of combined surveys can be up to double this figure
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3.6 Long-term Summary
When analysing the current reporting period, it is evident that this frontage has seen a
significant variance in drift rates. Table 3.2 below outlines the main beach volume
trends since the start of the SRCMP in 2003. This illustrates that the frontage is
currently exhibiting an erosive trend in the western section, and an accretive one in the
eastern section. When compared to the rate of erosion in 2003 – 2007, the past year
highlights the impact that littoral drift has had on this section by exhibiting higher rates
of erosion than previously recorded.
When considering the entire project timescale, there has been a net accretion of
4,464m3 that consequently indicates a slight improvement in sediment budget over the
past 5 years. It can therefore be deduced that continued monitoring is paramount to
establishing whether the present trends identified represent a long-term movement
towards sediment stability or simply a short-term blip.
Table 3.2: Beach Volume Change Summary (2003 - 2008)
Volume (m3)
Section
2003-2004

2004-2005

2005-2006

2006-2007

2007-2008

2003-2008

1 (W)

-2,013

16,185

1,306

-15,421

-20,487

-20,430

2 (E)

6,562

14,135

2,806

-6,195

7,694

25,002

Total

4,549

30,032

4,112

-21,436

-12,793

4,464

In conclusion, an increase in sediment volume combined with continued bund
maintenance will help to maintain the standard of protection along this frontage.
However, with MU13 illustrating particularly dynamic sediment trends, particularly
considering the net erosional trend for the past two years, it unlikely that the standard of
protection will improve or stabilise if left to natural processes. Indeed, if the reporting
period 2008-09 results in further erosion then the standard of protection could reduce to
levels prior to 2003.
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4.0 Wave Climate
Wave records are recorded by a Datawell directional wave rider buoy off Folkestone,
first deployed on 08 July 2003.
This reporting year saw in increase in both the number and magnitude of storms and
included the highest wave conditions experienced since the Waverider buoy was first
deployed in 2003. In common with previous years, storms are concentrated around the
winter and early spring months.
A detailed analysis of the wave climate for July 2007 to June 2008 is given in Annex C.

Figure 4.1: Example of wave statistics for 10th March 2008 storm
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5.0 Storm events
This reporting year saw in increase in both the number and magnitude of storms and
included the highest wave conditions experienced since the Waverider buoy was first
deployed in 2003. During this reporting period there were five storm events that
exceeded the storm threshold of Hs=2.5m (Figure 5.1).

Figure 5.1: Monthly time series of Hs at Folkestone

Blue Line – Significant wave Height (Hs)
Red Line – Storm Threshold (2.5m)
Green Line – Post Storm Survey
The first storm event occurred in the morning of the evening of 18th November 2007 and
out of the subsequent storms achieved the highest Hs of 3.58m, the highest significant
wave height recorded since the buoy was deployed in 2003. The storm conditions for
most events were generated due to a southerly wind direction with the exception of one
that was south-easterly. Several positive and negative storm surges accompanied the
storm events over this reporting period.
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6.0 Performance Overview
The existing shingle beach and protective shingle bund form the only line of defence
along the Dungeness Power Station frontage. The strategic coastal monitoring project
has no details of beach design conditions in any section of MU13. Although this report
illustrates the natural erosion- accretion variance in dominant sediment trends seen
over the past few years, these changes in beach configuration cannot be compared to
any particular standard.
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7.0 Conclusion
The data recorded over this reporting period and summarised in this report exhibit a
variety of trends. During the previous reporting period the majority of data has indicated
a tendency for net erosion along this frontage. However, when comparing the data
acquired from the 2008 BMP survey, a long term analysis illustrates a more dynamic
state, in which dominant erosion and accretion processes are taking place
simultaneously across this unit, with an overall accretion tendency prevailing up until
2006 and then replaced by net erosion for 2006-2008.
The 2007-2008 reporting period has indicated a higher rate of erosion in MU13W but
also an increased rate or accretion in MU13E when compared to the previous year.
However, the increase in accretion rate has not offset erosional processes significantly,
and in turn there remains a net sediment loss of almost 13,000m3 across the whole of
MU13 for this reporting period.
Overall, the volumetric analysis that has been carried out for the entire project timescale
has shown that there has been an overall accretion of material by approximately
4,500m3 over the 2km frontage.
Although this data provides evidence of a reversal of past trends, the current trend of
erosion appears consistent with the results obtained from the 2006-2007 reporting
period. It must, however, be acknowledged that until further data is acquired no firm
conclusions can be made as to whether or not net accretional trends are now being
replaced by erosional trends. The data trends highlighted may prove to be an anomaly
in the long-term, and as a result only with further monitoring can the hypothesis that this
is a progressively eroding frontage be fully supported.
This report also highlights the fact that the beach continues to be dynamic along this
frontage. Considering the forecast rise in sea level and the effects of climate change,
the magnitude of change experienced on this shoreline will increase. It is therefore
recommended that to compliment the ongoing beach and coastal process monitoring
that is carried out as part of the Regional Strategic Coastal Monitoring Programme, a
range of design beach conditions are established. With this information it will then be
possible to use this annual reporting mechanism to alert when ‘warning’ and ‘critical’
thresholds are approached.
Storm events had some impact by increasing sediment migration rates but the overall
storm resilience of the beach resulted in a partial recovery for some of the frontage in a
relatively short time span. However, due to the direction of storm approach the
consequential impacts on the frontage were principally mitigated by the shore
alignment.
It is important to recognise the inconsistency in short-term trends. As with many coastal
areas a lot of annual variability is expected, thus drawing conclusions with increased
confidence will become possible as more data is collected, with regards annual losses,
net sediment drift and erosion/accretion trends in section sub-units.
Scheduled future monitoring includes profile surveys in Autumn 2008 and Spring 2009,
and in addition post-storm surveys may be carried out if any event is deemed to have
18
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significantly affected the frontage. An interim report will be issued on completion of the
spring profile survey, with the next BMP report scheduled to be issued after completion
of the Summer 2009 beach plan survey. All historic monitoring data is accessible online
(www.channelcoast.org), and future surveys will be available after satisfying quality
assurance procedures.
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Profile Location Diagrams
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