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Summary
The shingle beaches provide a vital element of the flood and coastal erosion defences along the
Management Unit (MU) 13 Dungeness power station 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.
The condition and performance of different beach sections are currently monitored through the
Strategic Regional Coastal Monitoring Programme. This report evaluates changes along the
coastline over the 2008-2009 periods. The key findings are listed below:
•

The frontage is currently exhibiting an overall erosive tendency, with a reduction in
beach sediment by approximately 23,200m3 during 2008-2009.

•

This process of erosion has been most dominant in the eastern section of this
management unit, particularly at the crest and shingle bund. Erosion is also evident at
the toe of the shingle bund in the western section.

•

The degree of erosion is similar in both sections of the unit, with approximately 1500 m3
difference between them.

•

Some areas have however experienced a degree of accretion. These processes have
been confined to the toe of the crest and will provide no further improvement to the
current standard of protection afforded by the beach. When combined with a reduction
in the shingle bund width, this will result in a reduced standard of protection provided by
the overall coast protection system.

•

It can be concluded that any 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 through
routine maintenance of the protective bund, and that careful monitoring is continued to
ensure that long-term sediment trends can be analysed to determine the most suitable
method of beach management for the frontage.

•

When considering the long-term standard of protection, this frontage affords the power
stations behind; evidence illustrates an extremely dynamic frontage, particularly in the
eastern section. It should therefore be acknowledged that formulating a firm conclusion
on short term patterns is difficult to achieve, and that only through continued monitoring
will confidence in the analysis be improved.

It is important to recognise the potential 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 regard to annual losses, net
sediment drift and erosion/accretion trends in section sub-units.
Scheduled future monitoring includes profile surveys in Autumn 2009 and Spring 2010, and in
addition post-storm surveys may be carried out if any event is deemed to have 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 2010 beach
plan survey. All historic monitoring data is accessible online (www.channelcoast.org), and future
surveys will be available after satisfying quality assurance procedures.

v

Beach Management Plan Site Report 2008
4cMU13 – Dungeness Power Station

1.0 Introduction
This report covers the changes in beach topography between the summer 2008 survey
and the most recent 2009 beach management plan survey. A previous report (AR51:
2009) covers the observed changes from the 2003 baseline survey up until the 2009
summer survey. In addition, this contains a lot of background information including sitespecific information.

1.1 Coastal Processes & Management
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. 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‘ is currently maintained by periodic recycling of shingle from the
accretion-dominant eastern face of the Dungeness peninsula (MU12) to the erosiondominant south face.
The frontage faces south and experiences storms approaching from a south-westerly
and south-easterly direction. 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.
The far west of the MU13 beach and the immediate surrounding area of the power
station development is designated as a 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 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 Gauge
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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 Surveys
The schedule of completed surveys since the start of the Regional Monitoring
Programme is given in Table 2.1.
Digital Ground Models of the 2009 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
19/11/2008
01/03/2009
24/07/2009

04/07/2008
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2.2 Bathymetric Surveys
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
3.1 Difference Models
Now that the 2009 BMP data set has been compiled, it is possible to overlay the results
of the survey with BMP data from 2008. This enables comparative volumetric analysis
to be undertaken to determine change over a given period. Through the use of threedimensional ground models and ortho-rectified aerial photography, it is possible to
create a visual interpretation of the volumetric change that has occurred during each
analysis period. This is shown in Plate 1 (1-2), which indicates areas of net erosion or
accretion (N.B. a 0.25m difference in elevation is considered as “no change”) and the
location of any extraction/deposition sites.
Negative values represent erosion that has occurred between 2008 & 2009, and
positive values indicate accretion. Whilst these figures show an overall change in beach
volume within each discrete section, it should be recognised that the data is based on
the BMP survey, which is undertaken once each year. It is therefore only a snapshot of
one moment in time, and the particular dynamics of each frontage need to be taken into
account. This ensures that the information shown in the difference models represents
the net change rather than capturing a particular extreme variation caused by a large
event.

3.2 Profile Evolution
While beach plan surveys provide a more accurate view of morphological change and
beach volume levels, profiles clearly illustrate the changes in beach cross section. In
addition, the 2009 BMP survey beach profiles have been cross-referenced with the
other profile surveys carried out over the past year in order to ensure that the results
from the difference models are representative of net profile change. This then gives an
indication of the beach variability over three time steps in each individual year.
The Cross-Sectional Area (CSA) has been calculated for all beach profiles. This is
calculated as the area of profile above a Master Profile (MP). In general, the lower
boundary of the MP is the transition between the beach face and the foreshore (i.e. the
beach toe). The landward boundary is either the seawall or, where a hard structure is
not present, the landward extent of the stable part of the beach. The Master Profile is
held constant for a given profile line and therefore the changes in CSA through time can
be derived.

5

Beach Management Plan Site Report 2008
4cMU13 – Dungeness Power Station

3.3 Coastal Process Analysis
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) (Figure 3.1).
Table 3.1 provides a summary of volume change within each section during the period
between the 2008 and 2009 summer surveys.
Table 3.1: Management Unit 13 - Summary of Erosion/Accretion Totals

Polygon
MU13W
MU13E

Area
(m²)
72,000
89,100
Net

Error
Estimate*
(m3)
+
/-2,013
+
/-2,830

Erosion/Accretion
(2007 to 2008)
(m3)
-20,487
7,694
- 12,793

Erosion/Accretion
(2008 to 2009)
(m3)
-10,847
-12,382
-23,229

* 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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Figure 3.1: MU13 beach analysis sections
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3.3.1 Section 1 – MU13W
During the current reporting period (2008-2009), Section 1 has continued to show an
erosive trend, with a net loss of approximately 10,850m3. Compared to previous years,
the rate of erosion has almost halved, suggesting that this section is becoming more
stable.

Figure 3.2: Profile 4c00797 reflecting cross sectional changes 2008-2009

From the difference model in Plate 3.4, it is evident that although the degree of erosion
is significant across the section, there are regions of the beach where no significant
change has occurred. The areas of erosion have mainly been confined to the slope of
the beach between the crest and the toe. The bund has continued to show little change;
this may be representative of the lack of sediment moving cross shore, as well as the
continual maintenance of the bund.
The loss of material from the beach face is reflected in profile cross-sections, as
illustrated in Figure 3.2. This shows that the bund has appeared to be unaffected,;
however from the toe of the bund onwards there has been a significant amount of
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erosion during the course of the year. The majority of erosion has taken place on the
beach berm, which relates well to the difference model.

3.3.2 Section 2 – MU13E
During the current reporting period Section 2 has experienced a significant amount of
erosion, with the beach volume decreasing by approximately 12,382m3 since summer
2008. The erosion is mainly confined to the beach face, especially between the toe of
the bund and the mid-point of the beach face. The current trend of erosion has
dominated the western end of this section, more so than the eastern region. This
suggests that erosion intensity decreases in magnitude progressively eastward.
Additionally, the eastern region has experienced accretion at the toe of the beach and
at the crest, suggesting that the beach profile is becoming flatter.
From Plate 3.4 it is also evident that the shingle bund has seen a decrease in sediment
in places over the past year. This is likely due to annual maintenance works on the
bund. However, as no details have been provided on the volume of shingle recycled
along the top of the bund, it remains difficult to assess the impact of natural change for
this section as the anthropogenic activities cannot be taken into consideration. In future,
recycling logs for this section will be requested from Halcrow, who manage this
frontage.
As this section is particularly dynamic, it is important to assess how the sediment
changes have impacted the topographic profile of the beach. Profile 4c00779 (Figure
3.3) illustrates how the beach has changed over the past year. Between March 2009
and July 2009 the bund experienced significant erosion, with the crest being reduced by
almost 1m. This appears to have caused the bund to increase in width, although the
beach face elevation has also fallen (by 1.5m), suggesting that this material has either
moved alongshore, or moved off the toe of the beach. It is also possible that this
material was extracted anthropogenically.
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Approximately
a 1m loss

Approximately
a 1.5m loss

Figure 3.3: Profile 4c00779 reflecting cross sectional changes 2008-2009

When considering the cross sectional changes that have occurred further east it is
important to consider figure 6 which shows the beach profile 4c00776. The profile is
located within a region of the beach that has experienced the greatest degree of
accretion during the current year.
Figure 3.4 shows Profile 4c00776, which is located in the area of accretion, and shows
the three distinct regions of change that occurred between 2008 and 2009. The berm
(1) has experienced a slight increase in sediment, although this has not been the result
of material from the bund. However at (2) there has been a slight decrease in volume,
possibly due to material being pushed up the beach by wave activity. Nonetheless,
nearer the beach toe (3) accretion has occurred again, either with material from the
mid-beach face or from offshore.
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1
2

3

Figure 4.2-2
Figure 3.4: Profile 4c00776 reflecting cross sectional changes 2008-2009

3.4 Coastal works
This section of frontage is subject to annual maintenance works which aims to maintain
the standard of protection provided by the bund. Halcrow maintain the bund on behalf of
British Energy, but no data has been provided on the volume of shingle recycled along
the top of the bund. Consequently no comment can be made on the coastal works
undertaken on this frontage. In future, recycling logs for this section will be requested
from Halcrow.
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4.0

Long Term Summary

When analysing the current reporting period it is evident that this frontage has seen a
significant change in coastal processes since the project began. Table 4.1 below
outlines the main beach volume trends since 2003, showing that the frontage is
following a natural trend erosional trend, partly offset by annual maintenance works.
Table 4.1: Beach Volume Change Summary (2003 - 2009)

Section

Volume Change (m3)

W
E

2003 2004
-2,013
6,562

2004 2005
16,185
14,135

2005 2006
1,306
2,806

2006 2007
-15,421
-6,195

2007 2008
-20,487
7,694

2008 2009
-10,847
-12,382

-31,227
12,620

NET

4,549

30,032

4,112

-21,436

-12,793

-23,229

-18,657

NET

Overall Section 1 has suffered from erosion. Accretion occurred during 2004-2006,
although this didn’t offset the erosion that has occurred since, and may have been part
of the maintenance works. Future trends would seem to indicate a continuation of
erosive processes.
Section 2, is not as consistent as Section 1, with erosion and accretion both occurring.
Overall this section has experienced a net gain of material. Past trends indicate that this
section had experienced continual accretion up to 2006, since when erosion has
become increasingly dominant.
When looking at the overall net volume change for the entire management unit, it can
be seen that erosion is becoming more prevalent, with the present year being the most
erosive.
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5.0 Wave Climate & Storm Events
Wave records are recorded by a Datawell Directional Waverider buoy in Rye Bay, first
deployed on 08 July 2003. This reporting year was characterised by a high frequency
and magnitude of storm events spanning September to May. January was the stormiest
month, although the highest event occurred in October with a significant wave height of
3.71m. A detailed analysis of the wave climate for August 2008 to June 2009 is given in
Annex C.

Figure 5.1: Monthly time series of Hs at Folkestone
Blue Line –
Red Line –

Significant wave Height (Hs)
Storm Threshold (2.5m)

The most significant storm event over the past year (5th October 2008) was marked by
a lengthy period of waves exceeding the 3m threshold. Wave height increased steadily
over a 12 hour period and peaked at 3.71m Hs. Due to the relatively exposed nature of
this site, south-westerly swell can reach this location, as is indicated in the consistent
direction of storm wave approach (~210°, SWbS). Storm surge at Dover was negative
prior to and at the peak of the storm in Rye Bay.
The second highest storm of this period (13th December 2008) was similar to the
highest event of the year in that wave height exceeded 2.5m for a period of 24 hours.
Wave direction varied significantly as the storm progressed. Initially wave approach was
from the SSW, backing to S at the peak of the storm and then to SE 8 hours after the
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peak, whilst wave height remained between 2.5 and 3.5m and wave period increased
slightly. The peak of the storm occurred around Low Water and was accompanied by a
negative surge of -0.5 m (at Dover).
The storm of 22nd January 2009 was typical of the conditions associated with the
passage of frontal systems from a near-stationery, deep depression (central pressure
948 hPa, deepening to 938 hPa by 00:00Z 23 January 2009) situated to the north of the
UK. Waves remained over 2m Hs for around 18 hours, peaking at 3.49m, over High
Water though on a neap tide. Storm wave approach was generally from the south. A
negative surge of -0.69m was present (at Dover) at the storm peak and persisted for the
following 12 hours.
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6.0 Conclusion
It can be concluded from this report that the 2008-2009 reporting period is the most
erosive since records began in 2003. Since the beginning of the project there has been
a net loss of 18,657m3 and a 23,229m3 loss over the past year Overall the volumetric
analysis that has been carried out for the entire project timescale has shown an overall
erosion of material of approximately 23,000m3 over the 2km frontage. Furthermore it is
evident that the erosion has stabilised across the entire frontage with both the western
and eastern sections suffering from similar net losses.
This data provides evidence of an erosive tendency appearing. This erosive trend has
been present since 2006. The erosive trend may prove to be an anomaly in the longterm 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 very dynamic along
this frontage and considering the rise in sea level and climate change effects, 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.
Four storms exceeded the storm threshold at the Rye Wave Buoy within the reporting
period but due to surveying schedule no post storm surveys were conducted. Therefore
it makes it difficult to comment on the effect that the storms had upon the frontage.
It is important to recognise the potential 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 regard to
annual losses, net sediment drift and erosion/accretion trends in section sub-units.
Scheduled future monitoring includes profile surveys in Autumn 2009 and Spring 2010,
and in addition post-storm surveys may be carried out if any event is deemed to have
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 2010 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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