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Summary
Monitoring and management of this unit is crucial to the successful and sustainable
delivery of flood and coastal erosion protection. The shingle beaches are a vital element
of the flood and coastal erosion defences along the Dymchurch, and Romney Sands
frontage (Management Unit 11 and 12 respectively). Without the protection of the
shingle beaches many areas of this coastline would be subject to increased wave
action and an increased risk of overtopping.
The condition and performance of individual beach sections are currently monitored
through the Strategic Regional Coastal Monitoring Programme. This report evaluates
changes along the coastline during the July 2008 to June2009, and makes comparisons
to the previous surveys conducted since the outset of the project in 2003. The key
findings are listed below;

Management Unit 11
• The frontage is currently exhibiting an overall accretional tendency, with the
accumulation of approximately 10,819m3 of material between 2008-2009. This is
the first year since 2003 whereby all sections have shown an overall sediment
gain.

• The process of accretion has been mostly dominant in the western section of this
management unit, (section one); particularly at the upper crest of the beach. It is
believed that a large majority of this accretionary volume can be contributed to a
localised recharge scheme, although no volumes have been confirmed as of yet.
•

As a result of the accumulation of material at the westerm section, beach profiles
in these localities indicate the seaward advancement of the upper crest by up to
5m; suggesting an improved standard of protection provided by the mobile
shingle beach.

•

When considering the overall changes since the start of the programme in 2003
it is clear that this management unit has remained relatively stable with a
negligible increase in sediment by approximately 2,500m3 since the project
began. This is, however, inclusive of periodic beach recharge works; highlighting
the importance of continual monitoring and scheduled works in order to maintain
the standard of protection.

Management Unit 12
•

Overall MU12 has continued to display an exceptional accretional trend with a
130,000m3 increase in beach volume between 2008 – 2009.

•

The accretion dominant beach processes in MU12 are highlighted by the marked
advancement of the peninsula. In the current reporting period crest widths have
increased by up to 40m, and when considering the entire project timescale, crest
lines have advanced up to 60m seaward of their 2003 positions.

v
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•

MU12 remains one of the most sediment rich frontages along the South Kent
Coast with all sections experiencing increases in sediment budget during the
current reporting period.

•

The eastern regions of this management unit remain relatively stable with small
increases in sediment particularly at the toe of the dune system.

•

Ultimately when considering the overall changes experienced since the project
began it can be seen the MU12 has seen a very significant increase in beach
volume; totalling 516,573m3 since 2003. It can therefore be considered that with
the continual increase in beach volume and the advancement of crestlines, the
level of protection provided by the beaches will evidently increase.

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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1.0 Introduction
Boundaries for the extent of this report are consistent with the Beachy Head to South
Foreland Shoreline Management Plan 2 (2006), comprising management units eleven
and twelve. These largely cover the Dymchurch and Romney Sands frontage managed
by the Environment Agency where hold the Line policy options are utilised in order to
protect the rail/road infrastructure and settlements.
As part of the strategic regional coastal monitoring project the beach has been
surveyed three times a year since the summer of 2003 using land based GPS
techniques. These comprise 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 a bathymetric survey of the adjacent
seabed was conducted in 2003/2004, 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 2008 summer beach
management plan (BMP) survey and the most recent 2009 survey. A previous report
(AR - 41: 2008) covers the observed changes from the 2003 baseline survey up until
the 2008 summer survey. In addition, this contains a lot of background information,
design levels and site-specific information. Please note that due to changes in
management unit boundaries and reporting sections, previous reports may disclose
different volumetric values and as a result no direct comparison should be made
beyond information presented within this document.

1.1 Coastal Processes & Management
1.1.1

Management Unit 11

Management Unit 11 (MU11) is situated on the south Kent coast and extends from
Littlestone-on-Sea to Dymchurch Redoubt. The 9km long beach consists
predominantly of shingle to the southwest of Dymchurch, and sand to the
northeast. Coastal protection is provided by a combination of mobile beach and
hard structures to ensure the low-lying Romney and Walland marshes are
safeguarded from flooding. The preferred policy of the Shoreline Management
Plan for the frontage is ‘hold the line’ given the value of the protected
infrastructure and conservation areas. Notably, the beach fronting Littlestone-onSea town centre and golf course is designated as a SSSI (Site of Special
Scientific Interest).
The frontage is divided by timber groynes at 50-200m spacing throughout almost
all of its length with the exception of a terminal rock groyne situated at St. Mary’s
Bay. By the summer of 2003, a beach replenishment programme had imported
more than 250,000m³ of shingle between Littlestone-on-Sea and St. Mary’s Bay
(Jacobs Babtie, 2005), resulting in a relatively high beach level compared with
further northeast. A large rock and concrete revetment is currently under
construction from Willop Basin to the eastern boundary of MU11, to upgrade the
ageing sea defences here.
1
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It is believed that an additional recharge of material has taken place along the
shingle ridge, west of the terminal rock groyne. Although data has not been
received on the recharge volumes or locations, surveyor’s observations on site
noted a marked increase in crest width, particularly in areas where cliffing had
been prominent prior to the 2009 BMP survey.
The location of the frontage is shown in Figure 1.1 and also includes the nearest
wave buoy and tide gauges.

1.1.2

Management Unit 12

Management Unit 12 (MU12) is situated on the south Kent coast and extends from
Dungeness power station to Littlestone-on-Sea. The 8.5km long beach consists
predominantly of a shingle beach face, that becomes increasingly steep towards
Dungeness, and gently sloping sand and mud foreshore that is most extensive at
Romney Sands. Vegetated shingle and sand dunes form the backshore in the
north of the unit, with shingle further south. The open beach acts as the only
coastal defence along the frontage, although a few of the numerous groynes at
Littlestone overlap into this management unit. Notably, sections of the beach
fronting Lydd-on-Sea and Dungeness are designated as SSSI (Sites of Special
Scientific Interest), SNCI (Sites of Nature Conservation Interest), National Nature
Reserves, RAMSAR and SAC (Special Areas of Conservation), emphasising the
importance of continual beach monitoring along this frontage.
The current accretional tendency of this frontage allows accumulated shingle to be
utilised on surrounding coastlines. Although the preferred policy of the Shoreline
Management Plan for the frontage is ‘do nothing’,
British Energy undertakes annual recycling to balance the accretion-dominant
eastern face of the Dungeness peninsula and the erosion-dominant south face in
front of the power station; providing this section with regular material which in turn
changes the sediment dynamics. No other major beach recycling/replenishment or
engineering works are believed to have been carried out along the frontage since
the Regional Coastal Monitoring Programme began in the spring of 2003.
The location of the frontage is shown in Figure 1.2 and also includes the nearest
wave buoy and tide gauges.

2
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Figure 1.1: Site Location and Wave/Tide Gauges
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Figure 1.2: 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 this 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 (DGMs) of the 2009 BMP
topographic survey are shown in Annex B superimposed upon the ortho-rectified aerial
photographs of 2008. The method used for deriving Digital Ground Models is given in
the Explanatory Notes (Annex A).
Table 2.1: Schedule of Topographic Surveys

MU11
Profile

Beach Plan

MU12
Post Storm

03/03/2003
21/05/2003
04/06/2003
27/10/2003
26/02/2004
25/05/2004
18/10/2004

25/05/2004
12/01/2005

13/03/2005
04/08/2005
19/10/2005
28/02/2006
16/06/2006
10/11/2006
23/02/2007
06/07/2007

04/08/2005

16/06/2006

Beach Plan

28/07/2003
25/10/2003
26/02/2004
01/07/2004
26/10/2004
10/03/2005
02/09/2005
21/10/2005
08/03/2006
19/07/2006
09/11/2006
22/02/2007
23/07/2007

28/07/2003

Post Storm

01/07/2004

02/09/2005

19/07/2006

23/07/2007
26/10/2007

13/03/2008
02/07/2008
19/11/2008
01/03/2009
13/08/2009

06/07/2007
27/10/2007

09/03/2008
24/07/2008
21/11/2008
26/02/2009
13/07/2009

Profile

24/07/2008

13/07/2009

5
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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

MU11
Date

Line Spacing

Distance Offshore

11/11/2003
02/06/2006

50m
50m

500m
500m

MU12
Date

Line Spacing

Distance Offshore

14/04/2004
07/07/2006

50m
50m

1000m
1000m

6
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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 3.3 (1 – 10) and 3.4 (1 - 11), 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.

7
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3.3 Coastal Process Analysis - MU11
In strategic appraisal and management terms, the frontage had originally been divided
into 45 inter-groyne polygons that reflect locations of major beach structures. However,
with the revetment works being undertaken to the east of this section it has now been
determined that the standard of protection will no longer be sediment dependant for the
newly revetted section. Consequently all current topographical surveying procedures
and analysis will be discontinued for this section. This effectively reduces the reporting
section to 7km which will then be sub-divided into 26 polygons.
To aid purposeful analysis the unit has been split into 3 large sections as depicted in
Figures 3.1 & 3.2. These reflect changes in beach configuration and/or the presence of
terminal structures. In the context of this report, beach change will be described in
these 3 large sections; section one extends from Polygons 1-8, section two from
polygons 9-20 and section three from polygons 21-26.
The remainder of this chapter contains the digitised difference models and a narrative
summarising the changes that have taken place over the last year, and hypotheses of
the processes driving these changes.
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: MU11 - Summary of Erosion/Accretion for 2007/2009

Polygon
1-8
9-20
21-26

Area
(m²)
516,000
162,300
167,600
Net

Error
Estimate*
(m3)
+
/- 15,480
+
/- 4,869
+
/- 5,028

Erosion/Accretion
(2007 to 2008)
(m3)
-1,272
-1,675
2,545
-11,507

Erosion/Accretion
(2008 to 2009)
(m3)
10,819
2,329
2,457
15,605

* 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

8
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3.3.1 Section 1 (Polygons 1 – 8, Profiles 4c00540 – 4c00648)
Section 1 represents the most southerly stretch of beach, extending from the Varne
Boat Club to the St Mary’s Outfall.
Section 1 has shown a reversal of the previous four year trend with the accretion of
10,819m3 of material. This represents only the second accretional period since the
project began in 2003 and is primarily thought to be due to a localised recharge..
Through volumetric analysis it is visible that only two of the eight polygons have
illustrated erosion, and that the main accretional regions can be located in the eastern
half of Section 1. Material has primarily accumulated at the top of the beach beyond the
MHWN and across the beach slope. Figure 3.3 indicates an accumulation of shingle to
have resulted in an advancement of the upper beach crest by up to 5m, which again
indicates the impact of a recharge.

Figure 3.3: Beach profile 4c00578 illustrating cross section changes

The areas of erosion have mainly been restricted to the toe of the beach in shore
parallel bands which consequently coincided with the appearance of soft silty deposits
during the undertaking of the 2009 Beach Management Surveys. It should therefore be
considered that although the difference models have illustrated a loss in volume in
these localities, the soft strata resulted in the recording of a reduced level compared to
actual levels. However, when considering that the soft strata were of semi-fluid state it
would be inappropriate to consider this material as effective coast protection material,
and as such the recorded changes hold valid.
21

Beach Management Plan Site Report 2009
4cMU11 & MU12

3.3.2 Section 2 (Polygons 9 – 20, Profiles 4c00539 – 4c00566)
Section 2 covers the region east of the St Marys’ outfall to the start of the Martello car
park in Dymchurch. This section is generally characterised by a gentle sandy foreshore
with occasional shingle deposits covering the stepped revetment immediately east of
the outfall.
Section 2 has, again, shown a reversal of the previous year’s trend with the accretion of
approximately 2,000m3 of material. All but two of the 12 polygons have shown some
degree of accretion thus contributing to an evenly distributed accumulation of material
throughout the section. With the accumulation of material being of a relatively similar
magnitude within each individual subsection, it reiterates that sediment change is
relatively independent of groyne bay condition, as the difference models show no
evidential change around the groyne structures.
With the degree of accretion being relatively small within each individual subsection,
there is little opportunity to comment on the main locational tendencies of material
accumulation. General trends seem to indicate a build up of material at the toe of the
revetment, although this is very minor.
The current trend consequently represents a direct reversal of the previous reporting
period’s trend of erosion, and across the entire project, a negligible change. This again
is most likely due to the transportation of some fines from the recharged material in the
west and it will remain important to monitor how these trends may change in the next
few years.

3.3.3 Section 3 (Polygons 21 – 26, Profiles 4c00458 – 4c00505)
Section 3 is the eastern section of this management unit and covers the remaining area
between the Martello car park and the new rock revetment at Redoubt.
During the current reporting period a net sediment gain occurred with the accretion of
approximately 2,500m3 between 2008-2009. This current trend illustrates a reversal of
the previous year’s erosion and further highlights the stability of this section with
negligible change overall since 2003.
Again, with the beach primarily comprising fine sandy materials, there is little rationale
for the location or configuration of bands of sediment change. Areas of erosion and
accretion have occurred side by side although principally in shore parallel bands.
These changes appear to have little impact on the cross-sectional appearance of the
beach due to the low angle of repose, and therefore, minimal effect on the standard of
protection provided.

22
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3.4 Coastal Process Analysis - MU12
To aid purposeful analysis the unit has been split into 7 sections as depicted in Figure
3.4. These reflect changes in beach configuration and/or the presence of terminal
structures.
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.
Table 3.2 provides a summary of volume change within each during the period between
the 2008 and 2009 summer surveys.
Table 3.2: Management Unit 12 - Summary of Erosion/Accretion Totals

Polygon

Area
(m²)

1
2
3
4
5
6
7

123,133
93,700
267,500
242,300
231,000
151,000
26,450

Error
Estimate*
(m3)
+
/- 3,694 m3
+
/- 2,811 m3
+
/- 8,025 m3
+
/- 7,269 m3
+
/- 6,930 m3
+
/- 4,530 m3
+
/- 794m3

Erosion/Accretion
(2007 to 2008)
(m3)
-25,938
46,121
49,011
17,823
8,354
-226
-229

Erosion/Accretion
(2008 to 2009)
(m3)
19,544
46,719
43,047
9,947
7,527
3,668
16

94,916

130,468

Net

* 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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3.4.1 Section 1 (Polygon 1, Profiles 4c00756 – 4c00769)
Located immediately east of Dungeness Power station, Polygon 1 represents the
western boundary of MU12. Data obtained from the 2009 BMP survey indicates that
this section has experienced a significant increase in sediment budget with a net
change of approximately 20,000m3 between 2008 and 2009.
Although this change initially illustrates a reversal of the previous years erosive
dominant trend (-25,938m3), consideration should be given with respect to the regional
zones of erosion and accretion illustrated in Plate 3.4. From these it is evident that
although the overall change seems considerable, there are two distinct regions of
erosion and accretion present in the difference model. Erosion dominant processes are
present in the western region of the section which is volumetrically offset by accretion in
the east. The overall trend however illustrates a return of sediment to the area when
compared to previous reports which showed clear erosion throughout the section.
The pocket of erosion experienced within this section has occurred throughout the
entire active beach face, with only the berm crest showing slight accretion. Similarly to
the previous years analysis, the back beach sections are continuing to display
negligible change. Figure 3.5 below illustrates the current beach profile of Profile
4c00767 which is located within the western band of erosion. From this it is evident that
the current erosional trend has resulted in a reduction in crest width by approximately
10m since summer 2008 although the crest height has been raised by approximately
8m, indicative of a post storm response.

Figure 3.5: Profile 4c00767 is situated within the area of erosion.

This continued pattern of erosion reinforces the opinion that the combination of
coastline alignment and predominant wave direction continues to prohibit the
accumulation of shingle along the western extent of this section. This opinion is further
supported when considering the sediment losses which have occurred in front of the
power station during the present reporting period (-12,000m3), and removes the
possibility of sediment trapping starving the supply into this section.
The accretion present in the eastern region of this section provides a fresh look on
sediment dynamics. In past reports section 1 has been dominated by erosional
processes with little indication of any accretion taking place. The current trend moves
away from this view and may indicate the stabilisation of sediment locally. Figure 3.6
below illustrates the beach profile changes for profile 4c00761 located within this region
of accretion.

1
2

3

1- Crest advances 11m,
section accretes.
2- Crest retreats 10m,
section erodes
3- Crest advances12m,
section accretes

Figure 3.6: Profile 4c00761 is situated in the area of accretion.

Profile 4c00761 above illustrates the variability in beach levels for this difference
polygon. Although the current trend shows a significant degree of accretion between
2008 and 2009, profile 4c00761 indicates that levels in March of 2009 were below those
of June 2008. Therefore the current trend actually represents accretion since March
2009 rather than June 2008.
When considering the entire project timescale to date (2003-2009), Polygon 1 has
experienced a small sediment increase with a net gain of approximately 3,400m3 over
6 years, most of which should be attributed to beach management practices. It is
therefore important that monitoring continues to take place throughout this section as
although overall section one has shown little change, the past 6 year trend indicates
that erosion dominant processes will continue to occur and affect the local sediment
dynamics.

3.4.2 Section 2 (Polygon 2, Profiles 4c00747 – 4c00769)
Section two has seen a continued trend of accretion during the current period with the
entire section showing a build up of sediment across the active face. This has resulted
in a net sediment gain between 2008 and 2009 of approximately 46,719m3.
From this data it is evident that due to a predominant south-westerly wave direction the
change in alignment causes a reduction in transportation rates resulting in the
accumulation of material. This area is then far more sheltered from the stronger south
westerly storm waves which aids in the retention of material during the higher
magnitude events.
Figure 3.7 below illustrates how the current trend of accretion has altered the beach
profile within section two.

Figure 3.7: Profile 4c00752 is situated in the area of accretion.

From Figure 3.7 it is evident that the accumulation of sediment has affected the beach
profile cross-section in two distinct ways. Firstly there has been and overall
advancement of the profile by approximately 13m seaward for the entire active face.
Secondly, the beach crest how become more pronounced with a 5m berm to aid coastal
protection. The combination of these two factors therefore results in a significant
improvement to the current standard of protection provided by this mobile beach.
Finally comment should be made with regards to the continuation of accretion trends.
Since the 2006 survey, this section has continued to advance seaward at a staggering
rate. Figure 7 illustrates that this effectively equates to an approximate 40m increase in
crest width and volumetrically, a significant addition of 135,202m3. With the rate of
accretion remaining relatively consistent since 2006, future surveying will remain
essential to ensure that the long-term trends are recorded.

3.4.3 Section 3 (Polygon 3, Profiles 4c00721 – 4c00745)
Section 3 has consistently demonstrated characteristics of an accretive beach as
illustrated within Figure 9, which compares 2007, 2008 and 2009. During the current
period this section has experienced another huge increase in sediment budget with the
net addition of approximately 43,047m3 of material.
When considering the location where the accretion has occurred, this section continues
to exhibit an intermittent pattern with distinct patches of erosion and accretion occurring
side by side. This has resulted in differing profile changes across the frontage although
some of the more distinctive features include the advancement and expansion of
crestlines.

BMP 2007

BMP 2008

BMP 2009

Figure 3.8: Progressive advancement of the Dungeness Peninsula

It can be seen from this analysis that the central point of accretion is progressively
moving northward. The current rate of movement north equates to approximately 100m
per year, which if maintained, would see the focal point of accretion located within the
Dungeness lifeboat launch site within the next 5 years. This may consequently have
operational implications which highlight the importance of monitoring coastal change in
this area.
Figure 3.9 reflects the material gain through a cross section of Profile 4c00737, which is
located central within the area of accretion.

Figure 3.9 Profile 4c00737

It is evident from figure 9 that the localised accretion in this section has resulted in an
overall advancement of the crest line by approximately 40m. This figure also illustrates
the annual advance of the focal of this accretion with the 2008 profile showing a small
degree of accretion (at a peripheral point in the accretion), and the 2009 profile
indicating a larger degree of accretion (at the focal of accretion).
This change is representative of a hugely dynamic system which is heavily dependant
on a continual supply of sediment. It is the feed of material from the west which is the
overriding factor that enables this section to continue to advance.

3.4.4 Section 4 (Polygon 4, Profiles 4c00693 – 4c00720)
Section 4 has continued to accrete during the present reporting period achieving a net
volume gain of 9,947m3. The continuation of accretional trends illustrates a relatively
stable beach with sediment building up across the active face. Figure 3.10 below
demonstrates the continuing growth of this section at Profile 4c00710.

Figure 3.10: Profile 4c00710

It is clear from Figure 3.10 that the rate of beach profile advancement has remained
relatively constant since the project began and projects a continuation of accretional
processes.

3.4.5 Section 5 (Polygon 5, Profiles 4c00660 – 4c00691)
Section 5 has experienced a limited degree of accretion during the current reporting
period. This accretion has occurred in irregular discrete patches often at crest level,
which offer limited information on the processes driving these changes. However, the
data illustrates that the back beach area has failed to demonstrate any change and
consequently illustrates the stable nature of this section and the high standard of
protection it provides.
In the current reporting period the difference model has indicated a small degree of
erosion on the foreshore. Although this may be the case, surveyors’ onsite witnessed a
thick layer of semi-fluid mud deposits which resulted in the recorded levels being some
150-200mm lower than actual values. These muddy deposits appear to migrate
annually and following a survey in October 2009 surveyors recorded that the deposits
were no longer present.

3.4.6 Section 6 (Polygon 6, Profiles 4c00633 – 4c00658)
For the third consecutive year, section 6 has shown limited change in sediment budget.
During the current reporting period this section has seen a negligible increase in volume
by approximately 3,500m3.

From the 2009 BMS data it is evident that for the majority of sections 6’s extent,
material has accumulated at the toe of the dune system thus supporting the local
opinion that the dune system is continuing to grow. This is supported by the
investigation Shepway District Council is currently undertaking to identify dune
encroachment on the properties to the rear.
The trend of accretion has been offset by a large patch of erosion which has occurred
to the east, in front of the Varne Boat Club. Here the beach has eroded both at crest
and foreshore level and the degree of erosion has resulted in the data demonstrating a
negligible gain across the entire frontage.
It can be concluded that although both erosional and accretional processes have taken
place during the current reporting period, the overall change will not affect the overall
level of protection provided by this frontage significantly.

3.4.7 Section 7 (Polygon 7, Profiles 4c00630 – 4c00627)
Section seven comprises the smallest reporting section for this management unit and
generally covers the area east of the Varne boat club slipway. Overall this section has
shown no change during the current reporting period. The difference models clearly
illustrate the erosion of the shingle bank in the lea of the slipway which would be
expected with the predominant south-westerly wave direction.

3.5 Coastal Works
The Environment Agency currently maintains both the MU11 and MU12 frontages for
coast protection purposes. In summer 2008 the first phase of the High Knocke scheme
was completed at a cost of approximately £31million which has resulted in improved
protection to nearly two and a half kilometres of frontage from Dymchurch Redoubt to
Martello Tower 23.
Phase two started in early 2009 and aims to replace the aging seawall with a precast
stepped revetment in addition to raising the promenade level. These hard defences will
then form the primary means of coast defence for this low-lying area.
As mentioned throughout this report there is significant evidence also showing the
localised replenishment of shingle material at St.Mary’s bay although no volumetric
figures have been received to date. This work evidently forms part of the ongoing
maintenance undertaken by the EA.

3.6 Sediment Budget
3.6.1 Management Unit 11
Design profiles and crisis beach levels in section one, are reported in Jacob Babtie
(2005). When considering the profile levels it is evident that the current beach levels
differ throughout the section, alternating from areas where design levels are met to
areas when standards are just below. Figure 12 below illustrates two contrasting
profiles which represent this trend.

Figure 3.11: Profile 4c00604

Profile 4c00604, Figure 3.11, shows the current beach level, in some areas of the
beach, are approximately 5m below that identified by the design profile. Profile
4c00589 (Figure 3,12) conversely shows that areas of the beach are marginally above
or near to the design level.

Figure 3.12: Profile 4c00589

Although the profiles above indicate some deviation in beach levels, the general view is
that levels are similar to those identified by Jacob Babtie (2005). It will however be
important to continue to monitor the situation as the beach is subjected to coastal
processes and the sediment injected by the recharge is re-dispersed.

3.6.2 Management Unit 12
The strategic coastal monitoring project has no details of beach conditions in any
section of MU12. Although this report illustrates the accretion-dominant beach changes
seen over the past few years, these increases in sea defence level cannot be compared
to any particular standard.

4.0 Long Term Summary
The following section provides a narrative considering the long term changes identified
during the course of the Strategic Monitoring Programme for Management Unit 11 and
12.

4.1 Management Unit 11
When considering the long term evolution of Management Unit 11 it is evident that the
MU reflects a very dynamic and changing coastline. The overall impression gained from
the data acquired suggests that the coastline at present is relatively stable with beach
levels and volumes remaining relatively consistent. This however is achieved through a
programme of continual recharge which aims to maintain a dependable sediment
budget and so should be considered as a naturally eroding frontage. Table 4.1 below
illustrates a summary of beach volume change since the commencement of the
programme for the three reporting sections highlighted in this report. These figures
include any replenishment that has been carried out since monitoring began.
Table 4.1: Beach Volume Change Summary for MU11 (2003 - 2009)

Polygon

Volume Change (m3)
2003 2004

2004 2005

2005 2006

2006 2007

2007 2008

2008 2009

NET

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

2,898
2,632
-7,651
-8,124
12,539
23,207
25,525
13,427
-921
-476
-742
-459
-315
-200
-239
-52
59
-99
-62
155
1,039
322
-3,547
-4,402
-1,650
-2,915

437
-1,827
-4,382
-4,450
-921
-2,616
-6,178
-159
4,660
2,321
1,111
737
686
943
1,053
1,313
960
946
784
532
2,094
920
6,482
6,388
2,261
4,417

-4,343
1,311
-2,476
-1,293
-2,568
-1,533
-5,915
-1,228
-2,725
-1,573
-1,091
-1,023
-1,127
-2,049
-2,489
-2,396
-2,071
-2,002
-1,208
-2,044
-137
-3,254
-7,739
-5,832
-1,623
-2,380

3,843
-2,688
-41
-1,897
-3,302
-782
-1,222
5,197
615
918
788
642
352
984
1,181
1,260
1,345
990
917
2,392
-1,152
2,537
6,168
5,922
2,957
2,935

-412
348
-2,121
-4,218
-5,394
-4,349
-6,478
-3,969
-1,476
-739
-584
-787
-863
-962
-802
-991
-1,137
-860
-594
-664
-1,062
400
-2,517
-4,345
-3,587
-3,493

119
-226
591
3,059
66
-756
5,867
2,099
213
-236
155
49
447
535
215
-182
212
490
342
89
980
676
-1,523
507
1,719
98

2,542
-450
-16,080
-16,923
420
13,171
11,599
15,367
366
215
-363
-841
-820
-749
-1,081
-1,048
-632
-535
179
460
1,762
1,601
-2,676
-1,762
77
-1,338

NET

49,949

18,512

-60,808

30,859

-51,656

15,605

2,461

•

In the current reporting period Management Unit 11 has experienced a net gain
in material by approximately 15,500m3 with accumulation in each section (1-3).
When examining the contribution made to this total from each polygon it can be
seen that polygons 6-8 has experienced the greatest rate of accretion which is
far greater than any of the surrounding polygons. This however is representative
of the beach recharge that has taken place throughout section one and is not
envisaged to be a repeating natural trend.

•

Within Section 1 the recent recharge has introduced fresh sediment into the
coastal system and as a consequence maintains levels similar to those of 2003.
It is clear that this section is dominated by erosional processes and without the
introduction of further coast protection methods will require regular recharges to
maintain the standard of protection.

•

Both section 2 and 3 have illustrated a similar pattern and rate of change since
the project began. The data currently displays an alternating pattern of erosion /
accretion and over the project timescale represents limited change.

4.2 Management Unit 12
The long term trends of sediment distribution within MU12 appear to reflect a much
simpler trend to that of neighbouring MU11. When considering the volume changes
highlighted in Table 4.2, it is evident that the frontage has consistently demonstrated an
accretional tendency over consecutive years. These figures in Table 4.2 include any
replenishment that has been carried out since monitoring began.
Table 4.2: Beach Volume Change Summary for MU11 (2003 – 2009)

Polygon

Volume Change (m3)
2003 2004

2004 2005

2005 2006

2006 2007

2007 2008

2008 2009

NET

1
2
3
4
5
6
7

-6,322
-17,736
41,102
10,808
6,177
271
983

65,520
-21,467
30,196
19,063
17,283
8,220
1,925

-8,376
-9,142
23,779
13,879
2,208
-1,785
-258

-8,217
42,362
54,836
19,503
1,424
3,999
954

-25,938
46,121
49,011
17,823
8,354
-226
-229

19,544
46,719
43,047
9,947
7,527
3,668
16

36,211
86,857
241,971
91,023
42,973
14,147
3,391

NET

35,283

120,740

20,305

114,861

94,916

130,468

516,573

•

The data clearly shows that overall this management unit has accreted by
approximately 516,573m3 since the project began.

•

The current reporting period has experienced the greatest increase in volume
since 2003 within 130,468m3, with all sections showing some degree of
accretion.

•

Although the data shows a rather varying rate of accretion year-on-year, the
overall trend seems to suggest that rates will remain relatively high for the next

few years. This projection however is heavily dependant on the volume of
mobile sediment available to the west. It can therefore be suggested that if
current replenishment activities were to cease along frontages to the west
(MU15- Jury’s Gap), then the amount of sediment entering MU12 may
significantly decrease. The consequential effects may therefore result in a
reduced rate of accretion experienced in the fore coming years.
•

When considering the performance of each section during the course of the
project to date it can be seen that the most influential section along this frontage
is section 3. This section clearly demonstrates characteristics of an advancing
coastline and the cumulative results of consecutive accretional phases highlight
the huge sediment resource stored here.

•

Also evident from the chart is the influence that the borrow pit played in reducing
the available sediment during the earlier years of the project. Section 2 clearly
shows a loss in sediment during the first 3 years of the project which coincides
with the sediment extraction undertaken from the borrow pit. As of 2007
extraction from the borrow pit ceased and consequently sediment budgets since
have shown a degree of recovery. In relative terms this section projects a
sediment increase in the force coming year of approximately 40,121m3 which
would suggest that if the borrow pit where to be reopened the annual extraction
of 40,000m3 should have negligible effects on the overall standard of protection
provided.

•

Finally it is also clear that section 5, 6 and 7 have shown limited change during
the entire project timescale. It can however be seen that this therefore results in
a continued standard of protection provided by these section with limited human
action required.

It is further important to assess how these changes have been reflected in each
individual section and the overall contribution they have made to the standard of
protection provided by the frontage. Figure 4.1 charts how each section has performed
since the project began.
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5.0 Wave Climate & Storm Events
Wave records are recorded by a Datawell directional wave rider buoy off Folkestone,
first deployed on 08 July 2003. During this reporting period there were five storm
events that exceeded the storm threshold of Hs=2.5m, however no additional post
storm surveys were conducted.
The storm conditions for all events were generated due to a southerly wind direction
and were spaced throughout the winter period. As no post storm data was obtained it is
difficult to comment upon the management units’ response to the sub sequential
events.

Figure 5.1: Monthly time series of Hs at Folkestone

Blue Line –
Red Line –
Green Line –

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

The most significant event occurred in the morning of the 22nd January 2009 and out of
the highlighted storms achieved the highest Hs of 2.98m. This particular storm was a
result of a large low pressure system centred over the North Atlantic (948 hPa, Figure
F5). Average wind speeds of 45 knots were observed at the peak of the storm,
recorded at Folkestone met station. This resulted in a maximum significant wave height
of 2.98m from a southerly direction. The peak of the storm coincided with High Water
and was accompanied by a negative surge of -0.68m. A detailed analysis of the wave
climate for July 2008 to June 2009 is given in Annex C.

6.0 Conclusion
6.1 Management Unit 11
Management Unit 11 remains a highly dynamic frontage with contrasting sediment
trends year on year. Currently the section exhibits an accretional trend with a net
increase in sediment budget of approximately 15,000m3. It should however be
acknowledged that the localised recharge has significantly influenced sediment budgets
this period and within being able to quantify these amounts it remains difficult to outline
the overall natural sediment patterns.
The increase in sediment due to the recharge has increased the berm width by up to
5m in regions and thus significantly improved the standard of protection provided by the
beach.
With regards to long-term trends, MU11 exhibits a relatively stable sediment budget.
Since 2003 the section has accreted by 77m3, which whilst statistically insignificant,
highlights the consistent level of protection provided by the beach. Again, it should be
noted that the periodic renourishment has a significant impact on the long-term trends
and as such this frontage would have experienced a net loss in material over time had
these activities not taken place.
The survey data indicates the current groyne field located along much of this frontage to
have no tangible effect on the longshore migration of material and subsequently
material has deposited parallel to the seawall in discrete bands.

6.2 Management Unit 12
As a whole, the MU12 frontage has accreted by approximately 130,468m3 between
2008 and 2009. The net gain in material represents a vast increase in sediment, which
has been distributed in relatively localised sections on the peninsula, with approximately
68% of the accretion occurring in two sections defined in this report. With the bulk
accretion concentrated within these sections, crest widths have consequentially
increased, resulting in a net advancement of the peninsula by up to 30m between 2008
and 2009.
Contrasting data from previous years shows that the peripheral sections have also
shown accretional trends within the current period which has contributed to the vast net
gain experienced. The current reporting period actually represents the first instance of
all reporting sections showing overall accretion and thus highlights the huge material
resource provided by this management unit. This further highlights the importance of
continued monitoring to ensure long-term trends are recognised and how the
development of the peninsula will continue.
One of the more significant issues of storm performance is still to be analysed as
without the data acquired from post storm surveys it is impossible to comment on the
defences ability to withstand adverse conditions. Active involvement should therefore
be taken to ensure that post storm surveys are requested, especially for the
renourished area of Management Unit 11.
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 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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