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i.

Executive Summary

Shingle beaches provide a vital element of the flood and coastal erosion defences along the
St. Mary’s Bay frontage (Management Unit 18). The monitoring and management of this
asset is therefore crucial to the successful and sustainable delivery of flood and coastal
erosion protection.
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 in the previous year (2004-2005) and compares these to baseline surveys
conducted at the outset of the project in 2003. The key findings are listed below:
•

The St. Mary’s Bay frontage gained 41,750m³ in the first survey period (2003-2004),
and 21,540m³ the following year. These figures are difficult to put into context given
the lack of previous beach volume studies along this coastline. Accretion in year 1 is
primarily due to the beach replenishment scheme completed in 2003 at Littlestoneon-Sea. Accretion in year 2 is believed to have been caused purely by natural
processes, but greatly influenced by the increased shingle/sand supply from the
Littlestone scheme and Management Unit 17 to the south.

•

Outside the replenishment area, the greatest accretion occurred between St. Mary’s
Bay sluice to Willop Basin. Littoral drift of shingle/sand from the replenishment
scheme is the likely origin of this material.

•

Most erosion occurred i) at Littlestone-on-Sea in the second survey period following
replenishment and b) from St. Mary’s Bay sluice to Willop Basin in the first survey
year. The fact that the latter then accreted in the second survey period highlights the
northerly drift of beach material in this management unit.

•

The frontage is extremely dynamic. Submerged groynes and coastline shape aid in
the easy exchange of beach material along the frontage length. This is evident from
changeable beach profiles between surveys, and the unit’s accretional response to
the replenishment scheme.

•

The results of one post-storm survey suggest this frontage does not necessarily lose
substantial volumes of material under storm conditions; more likely is that sand and
shingle is redistributed within the frontage and piled onto the beach face from below
the beach toe.

•

Critical beach design profiles were detailed at 17 locations in the zone of beach
replenishment in 2003. On average, beach profile cross sectional areas have reduced
from 25% above critical levels to 14% over the course of the monitoring programme.
3 profiles are currently below the critical level, with most showing erosive trends over
time and no natural accretion of narrowing beach berms.

It is important to recognise the inconsistency in short-term trends, particularly when natural
processes and anthropogenic changes influence the beach simultaneously. 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.
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1.

Introduction

Management Unit 18 (MU18) 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. The beach and a sea wall
protect the low-lying Romney and Walland marshes from flooding. The preferred policy of the
shoreline management plan for the frontage is ‘hold the line’ given the value of protected
infrastructure and conservational areas. Notably, the beach fronting Littlestone-on-Sea town
centre and golf course is designated as a SSSI (Site of Special Scientific Interest),
highlighting the importance of continual beach monitoring along this frontage.
The frontage is divided by timber groynes at 50-200m spacing throughout almost all of it’s
length; a terminal rock groyne is 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). A large rock revetment, due for
completion by late 2006, is currently under construction from Willop Basin to the eastern
boundary of MU18, to upgrade the ageing sea defences here. No other 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.
In strategic appraisal and management terms, the frontage has been divided into 45 intergroyne sub-sections (Figures 1.1-1.2) that reflect locations of major beach structures. In the
context of this report, beach change will be described in 4 large sections; ‘MU18SW’ extends
from sub-sections 1-7, ‘MU18SMB’ from 8-18, ‘MU18DYM’ from 19-30 and ‘MU18NE’ from
31-45.
The frontage faces east and experiences storms from the southeast. Net sediment drift
direction along the frontage is predominantly from south to north (Shoreline Management
Plan, 2000). Given the large expanses of fine material found along the frontage, the coastline
is particularly dynamic.
The location of the frontage relative to wave and tide gauges is shown in Figure 1.3.

2.

Design Conditions

Folkestone tidal statistics representative of St Mary’s Bay are presented in Table 2.1.

Tide Level
MHWS
MHW
MHWN
MSL
MLWN
MLW
MLWS

Folkestone Tide Height
(m above ODN)
3.45
2.70
1.95
0.17
-1.65
-2.35
-3.05

Table 2.1 – Admiralty tidal levels at Folkestone

Beach design conditions are available for the Littlestone to St. Mary’s Bay coastline only,
following replenishment in 2003 (Jacobs Babtie, 2005). Amongst other analysis, design
cross-sectional areas (CSA) above a master profile (see section 5) will be compared to
recent topographic surveys as an indicator of post-works beach performance.
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3.

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, as summarised in the
Explanatory Notes (Annex A). The schedule of completed surveys since the commencement
of the programme is shown in Table 3.1.
Survey Period
Spring 2003

Beach Profile
03/03/2003
04/06/2003

Summer 2003
Autumn 2003
Spring 2004
Summer 2004
Autumn 2004
Spring 2005
Summer 2005
Autumn 2005
Spring 2006

Beach Plan

Post-storm

Bathymetric

21/05/2003
27/10/2003
26/02/2004
25/05/2004
18/10/2004

11/11/2003

12/01/2005
13/03/2005
04/08/2005
19/10/2005
28/02/2006
Table 3.1 – Completed survey dates within MU 18

Digital Terrain Models (DTMs) of the 2003 Baseline topographic survey are shown in Annex
B Figure 3.1, with Figures 3.2-3.3 showing the 2004 and 2005 Beach Management Plan
(BMP) surveys respectively, superimposed upon the ortho-rectified aerial photographs of
2005. The methodology for deriving DTMs is given in the Explanatory Notes.
Bathymetric surveys are shown in Annex C at Figure 3.4, with contours at 0.5m intervals.
The survey extends a kilometre offshore and is scheduled to be repeated in 2006.

4.

Difference Models

Now that a sufficient data set has been collected, it has been possible to overlay the results
of the baseline survey with successive year’s data. This enables comparative volumetric
analysis to determine change over a given period. The combination of these threedimensional ground models and ortho-rectified aerial photographs allows visual
representations of beach volume changes. This is shown in Annex C Figures 4.1-4.3, with
areas of accretion and erosion marked in blue and red respectively (note that 0.25m
difference in elevation is considered as ‘no change’). Figure 4.1 is the difference model of the
2004 survey minus the baseline survey (2003), Figure 4.2 is the difference model of the most
recent survey (2005) minus the baseline survey, and Figure 4.3 is the difference model of the
most recent survey minus the baseline survey. This final figure represents the overall erosion
or accretion that has taken place since the start of the monitoring programme.
Whilst these figures show an overall change in beach volume within each discrete subsection, it should be recognised that these data are based on the beach plan surveys, which
are undertaken once a year (Table 3.1). The figures are only a snapshot in time of the
region, and therefore the particular dynamics of each frontage need to be additionally
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.
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The remainder of this report section contains a narrative summarising the changes that have
taken place over the last two years, and hypotheses of the processes driving these changes.
Also, to ensure that the results from the difference models are representative of the year’s
change rather than a particular event that may have been captured by the survey, the
difference models have been cross referenced with the other beach profile surveys (section
5) that have been carried out three times a year, thus providing an indication of seasonal
beach variability.
4.1

Section MU18SW (sub-sections 1-7)

Though this section of frontage accreted by 42,753m³ from 2003-2005, accretion and erosion
patterns in section MU18SW (Littlestone– St. Mary’s Bay sluice) have been significantly
influenced by the beach replenishment scheme (see section 1).
Sub-sections 1-3 were replenished prior to the 2003 baseline survey being
completed, therefore the data from both survey years (i.e. summer 2003- summer 2004 and
summer 2004- summer 2005 is indicative of the beaches performance post-replenishment.
Sub-section 1, replenished in 2002, accreted by 2,600m³ then eroded by 1,100m³, though
sub-sections 2 and 3 both eroded by between 4,400m³ and 8,100m³ per year, with significant
losses across the backshore of the beach.
Sub-sections 4-7 were replenished after the 2003 baseline survey, therefore the 2003
and 2004 beach models provide an estimate of the volume of imported replenished material,
and the 2004 and 2005 models give an estimate of beach change without anthropogenic
intervention. Accretion of over 75,000m³ was clear across the most landward 50m of the
beach in the first survey year. In 2004-2005, erosion in sub-sections 4 and 7 was <900m³,
compared with 2,500-6,000m³ beach loss from sub-sections 5 and 6. Notable erosion in subsections 4-7 occurred across a 5m wide band running some 10m seaward of the sea wall.
4.2

Section MU18SMB (sub-sections 8-18)

Section MU18SMB (St. Mary’s Bay frontage) did not directly receive any material from the
scheme undertaken by Jacobs Babtie in section MU18SW. However, this area appears to
have been influenced by increased beach supply from the southwest. In the 2003-2004
survey year, 3,500m³ of beach material was lost, yet a year later 15,500m³ was gained. All
sub-sections reflect this trend, as all but one sub-section in MU18SMB eroded in the first
survey year, and all accreted in the second. Spatially, erosion was patchy from 2003-2004,
though more erosion took place in the southwest of the section than in the northeast. In the
2004-2005 period, accretion occurred in a 10-15m band immediately seaward of the sea wall
in sub-sections 9-11 and 14-17. Sub-section 8, situated just northeast of MU18SW, accreted
across almost all of the beach face causing this sub-section to accrete by more than twice
that of any other sub-section in MU18SMB.
4.3

Section MU18DYM (sub-sections 19-30)

The inter-year beach volume changes in Section MU18DYM (Dymchurch frontage) were
even more dramatic than MU18SMB. From 2003-2004, this area lost 14,400m³ of material,
though gained 25,500m³ a year later, despite no beach replenishment activity. The most
dynamic sub-sections by volume were located between the two Martello towers (numbers
22-26) that accreted by more than 1,000m³ in the second survey year despite eroding in
2003-2004. Inter-sub-section patterns of erosion/accretion were not consistent in either
survey period. In 2003-2004, beach losses in sub-sections 21-26 were caused by erosion in
a 10m wide band running shore parallel 50-70m from the sea wall. There was additional
erosion immediately in front of the sea wall in sub-sections 21-23 and particularly in 25.
Significant accretion only occurred in sub-sections 19-22 in survey year 1, though these
shore-parallel bands were located between 0.5-1.5m ODN elevation and their sub-section
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coverage was variable. The following year, accretion was evident in sub-sections 19-26. A
near-continuous zone ran at 1.0-2.2m ODN at the top of the beach face from sub-sections
20-23, and another further down the beach at –0.5-0.5m ODN from sub-sections 23-26.
4.4

Section MU18NE (sub-sections 31-45)

Since a large revetment is currently being constructed throughout this section of MU18, no
beach model was surveyed in summer 2005 and hence beach volumes have been
calculated from 2003-2004 only. Over this period, the beach was very stable compared to the
rest of the frontage. Significant erosion was focused to the backshore of sub-sections 31 and
32, and patches of accretion were situated below –2.5m ODN in sub-sections 42-44. New
rates of beach volume change will be available once the revetment is completed.
4.5

Frontage Overview (difference models)

The graph shown in Plate 4.5.1 shows the volumetric change per linear metre of the St.
Mary’s Bay frontage. From inspection of this plot and the region-by-region discussion above,
it is possible to draw some general conclusions as to how the frontage is behaving.
•

The net longshore drift direction is from south to north. Though this is not evident
from intra-groyne bay erosion/accretion patterns (due to submerged groynes), wave
approach data and significant accretion in MU18SMB after increased sediment
supply from the south highlights this drift direction.

•

The submerged groynes along the frontage do not trap shingle and sand in marked
groyne bays with curved contours, but instead allow material to be exchanged across
the groynes resulting in the beach contours running near-parallel to the sea wall
(Plate 4.5.2).

•

Erosion of section MU18SW post-replenishment can be attributed to the removal of
fine sediment from this scheme. The greatest erosion per metre of frontage occurred
in sub-sections 2 and 3 (Plate 4.5.1), possibly due to the comparatively small
volumes of material feeding this area from MU17 to the south that has not undergone
recent replenishment.

Plate 4.5.2 – Example of submerged groynes looking south south
west from profile 4c00523_t, St. Mary’s Bay.
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Plate 4.5.1 – Beach volume change per linear metre from Littlestone-on-Sea (chainage
200m) to Dymchurch Redoubt, MU 18, St. Mary’s Bay. Dotted lines indicate errors
expected by RTK GPS surveying. Solid black vertical lines represent section subdivision.
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•

The Littlestone-on-Sea beach response to replenishment will be further understood
as future surveys are completed. However, erosion rates would be expected to
decrease as the beach compacts and forms a more natural profile. This appears to
be evident from the two years of post-replenishment beach model data in subsections 2 and 3, with the losses in the second survey year less than half that of the
first. Furthermore, sub-section 1, replenished in 2002, has remained fairly stable
throughout the 2 survey years.

•

The response of beaches further north of Littlestone-on-Sea will also be better
understood with future surveys, but the influence of additional shingle supply after the
replenishment scheme appears to have had a positive influence on beaches at St.
Mary’s Bay and Dymchurch, particularly across the backshore where a 10-15m wide
band of accretion was visible from the difference models. Such a dramatic year-onyear change in beach volume is almost certain to be caused by the Littlestone
scheme, especially given the dominant drift direction, buried groynes and dynamicity
of the frontage.

•

Since the losses from section MU18SW cannot account for the accretion seen in
sections MU18SMB and MU18DYM in survey year 2, and given that a combination of
MU18SMB and MU18DYM eroded in survey year 1, the beach difference model data
(see Table 4.5.1 below) suggests that MU18SMB and MU18DYM normally erode
under natural processes but that their year 2 accretion was caused by the
replenishment downdrift. MU18SW is likely to be receiving material from MU17 to the
south.

•

Although slight beach loss was observed in MU18NE in 2003-2004, this section is
undergoing a revetment construction that will alter beach topography and beach
material transport along this section of the frontage. Consequently, beach change
trends of the entire management unit frontage are likely to be changeable until this
has been completed.

•

The largest accretion per linear metre of frontage (not including replenished areas)
occurred in sub-sections 8 and 20 (Plate 4.5.1). The geographical shape and
orientation of the management unit means no areas would naturally act as a
sediment trap, and groyne immergence and bathymetry in these areas are not
dissimilar to others to encourage accretion. Sub-section 8 is probably accreting
significantly due to shingle and sand movement out of the beach replenishment
frontage to the south. The Dymchurch outfall, situated on the downdrift flank of subsection 20, could increase the residence time of beach material in this sub-section.

The inter-region variation of material loss/gain along this frontage is summarised in Table
4.5.1:
Beach volume change (all m³)
Section MU18SW
Section MU18SMB
Section MU18DYM
Section MU18NE

2003/04
62,188
-3,506
14,425
-2,507

2004/05
-19,435
15,514
25,461
No data

2003/05
42,753
12,008
11,036
-2,507

All regions

41,750

21,540

63,290

Table 4.5.1 – Region by region and overall beach volume
changes along the St. Mary’s Bay frontage from 2003-2005.
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5.

Profile Change Analysis

A cross-sectional area (CSA) has been calculated for all beach profiles that are scheduled
for survey three times a year. CSA is calculated as the area of a profile above a ‘Master
Profile’. The lower boundary of the Master Profile is approximately equal to the level of the
interface of the foreshore and the beach (this varies between –3.0 and 0.5m ODN along the
St. Mary’s Bay frontage). 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. Graphs of the individual profiles plus the Master Profile are included in
Annex D and on the CD attached to this report, as are the time series of change in CSA for
individual profiles.
Figure 5.1 shows the locations of the profile lines, which are colour-coded to represent the
change since the previous year (the method of calculation of change in CSA can be found in
the Explanatory Notes, Annex A). Whilst much of the beach behaviour has been inferred
from the beach difference models (section 4), the beach profiles also perform an important
part in describing the way in which the beaches along the St. Mary’s Bay frontage have
changed. Figure 5.1 gives an indication of the annual change in terms of actual and
percentage change in CSA at that location.
These changes in CSA correspond with the overall erosion and accretion trends that are
depicted in the beach change models (section 4). However, because the profile surveys are
carried out more frequently than the beach management surveys (Table 3.1), it is possible to
gain a better understanding of the beach’s behaviour throughout each year. The profiles give
a more accurate representation of the cross-shore change in the beach and the following
comments have been made based on inspection of the profiles.
5.1

Section MU18SW (Profiles 4c00540-4c00612)

In sub-section 1, profiles have remained fairly stable over time, with vertical movements of
only 0.5m since spring 2003. The rest of the section, initially showing significant accretion
after the replenishment event was completed in summer 2003, behaves very differently. In
the south of the section, the upper beach face of the beach profiles (above 4.5m ODN)
consistently receded by 5m in the winter of 2003, and a further 2m in the summer of 2005
(Plate 5.1.1). Towards St. Mary’s Bay, profiles recede towards the seawall at a less notable
rate, though the beach berm has still reduced by 3.5m and 1.5m in width during the winters
of 2003 and 2004. The beach toe and foreshore is also very dynamic in the north of
MU18SW, changing by more than 0.5m vertically between selected adjacent surveys (Plate
5.1.2). CSA is decreasing in this section since the replenishment scheme was completed.
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Plate 5.1.1 – Beach profiles from Littlestone golf
Plate 5.1.2 – Beach profiles near St. Mary’s Bay
course, showing retreat of the upper backshore since sluice, showing the dynamic beach toe and foreshore.
the recycling scheme of 2003. Note that the red profile Note that red and green profiles are beach levels preis the beach level pre-replenishment. Profile survey
replenishment. Horizontal retreat of the backshore is
dates are identical to those shown in Plate 5.5.2.
also visible since November 2003.

5.2

Section MU18SMB (Profiles 4c00508-4c00538)

CSA changes in this section are fairly variable, with accretion, erosion, and constant trends
over time, reflecting this dynamic section of the frontage. A feature of all profiles in
MU18SMB is the large CSA value in August and October 2005 (summer and autumn profile)
compared with a very small CSA value in February 2006 (spring profile). Beach levels during
the latter survey were amongst the lowest since the monitoring programme began, compared
with August 2005 when they were amongst the highest (Plate 5.1.2). There appears to be no
seasonality to profile changes given the current data set, though further surveys may reveal
a more definitive trend.
Plate 5.2.1. – Survey photos
in front of an identical
section of seawall at profile
4c00516 (St. Mary’s Bay)
from August 2005 (left) and
February 2006 (right),
showing dynamic changes in
beach levels typical of this
section of frontage. Note that
4 steps are visible in July
2005, and 7 in the following
February, with each step
approximately 20cm in
height.

5.3

Section MU18DYM (Profiles 4c00444-4c00503)

This section, encompassing all of the Dymchurch frontage, is exceedingly dynamic with most
profiles changing between surveys, especially in 2005 and where beach crests occupy the
beach face (Plate 5.3.1). CSA trends tend to be stable or slightly erosional, but there is no
14
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clear seasonality effecting profile changes. Although some profiles had a particularly low
CSA value from the spring 2006 survey, this was not as widespread as in section MU18SMB.

Plate 5.3.1 – Example of
profile surveys showing
the dynamic beach
frontage at Dymchurch.
Often, consecutive
surveys suggest areas of
the beach are moving
vertically by 0.5m in a
few months (e.g. May
2003-October 2003 and
October 2005-February
2006)

5.4

Section MU18NE (Profiles 4c00409-4c00440)

Beach profile surveys have been carried out up to spring 2005 due to the construction of a
revetment along the sections length. Before this time, profiles were very stable, maintaining
gradient and position in the vertical and horizontal, except in the far northeast where profiles
are more dynamic with increasing CSA over time. However, the reader is reminded these
profile trends are likely to change after the revetment’s completion.
5.5

Frontage Overview (profile change analysis)

In addition to the general interpretations drawn from beach model analysis, profile change
analysis has highlighted further key conclusions.
•

There is agreement between profile change analysis and beach volume changes in
sections i) MU18SW, where initial post-replenishment accretion is followed by erosion
of the backshore and berm, and ii) MU18NE, where the beach is stable according to
profile surveys and beach models.

•

There is some disagreement between beach movement based on profile analysis and
beach volume analysis in MU18DYM and MU18SMB, where profiles suggest variable
yet predominantly erosional trends, yet the beach models indicate erosion in the first
survey year, and accretion in the second. This can be explained by i) beach models
capturing a single state of the beach which, due to the dynamicity of this frontage,
surveyed much of the beach at a fairly low level in 2004 and a fairly high level in
2005, and ii) a comparatively low beach level in spring 2006 causing beach CSA
trends to show erosion, which hides what appears to be a dynamic yet overall steady
CSA trend of most profiles.

•

As with the beach models, there is evidence to suggest that first survey year beach
losses since replenishment in sub-sections 2-3 is lower in the second survey year,
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probably as fine beach material is washed out of the beach and a new natural profile
shape develops. Furthermore, sub-section 1, replenished in 2002, accreted by
1,600m³ over the two survey years suggesting once the replenished beach has
established a natural profile, beach losses will slow considerably.

6.

•

The changeable profile shape and CSA in sections MU18SMB and MU18DYM,
caused in part by the recent increased sediment supply from the replenishment
activity at Littlestone-on-Sea, the submerged groynes, and easterly-approaching
storms, further highlights this dynamic frontage.

•

It remains to be seen if the replenishment scheme at Littlestone-on-Sea is definitely
the principle cause of 2004-2005 MU18SMB and MU18DYM accretion (shown by the
beach models, and high CSA values in summer/winter 2005). It is likely that
submerged groynes and the northerly drift along the frontage would transport eroded
sand and shingle towards St. Mary’s Bay and Dymchurch, though whether most of
the beach changes seen are due to this will require evidence from further surveys.

Wave Climate

Wave records are recorded by the Datawell Directional WaveRider located 1.5km offshore of
Sandgate, Folkestone. Though the buoy has recorded wave information since July 2003, an
onboard fault has meant data collected prior to March 2004 is erroneous. Furthermore, in
late June 2004, the buoy was cut from it’s moorings and not re-deployed until early October,
resulting in a 3 month offline period.
A detailed report summarising recent wave results is attached in Annex G, with historical
reports on the Regional Monitoring Programme website (www.channelcoast.org). In
summary, the significant wave height (Hs) storm threshold of 3m was exceeded by 3 storms
in the 2003/2004 survey year, though no storms exceeded this figure in 2004/2005. The
largest storms originated from the south, south-east and easterly approach direction (Plate
6.1).

Plate 6.1 – Relationship between wave approach direction and significant wave
height (Hs) at Folkestone, based on data from March 2004-August 2005.

7.

Storm Event Performance

A post-storm survey was undertaken on the 12th January 2005 at profiles 4c00409_t4c00511_t (High Knocke to Dymchurch Redoubt), in order to assess the impact of a storm
on the 8th of January 2005 to the frontage. Although this event did not possess waves with Hs
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over the storm threshold of 3.0m, Hs exceeded 2.0m for over 3 hours (Plate 7.1), and this
was the largest storm in terms of Hs for nearly 3 months. Wave approach was from the south
for the duration of the storm. A brief analysis of the St. Mary’s Bay beaches response to
storms, based on this data, is described below.
Note: Procedures have been put in place to allow early notification of storm threshold
ascendance, thus allowing early mobilisation of survey contractors to collect further poststorm profile data in the future.

Plate 7.1 – Time series of Hs from the Folkestone WaveRider buoy, showing the storm
on the 8th January 2005. The dotted line represents the average Hs for January 2005.

The average CSA change of all post-storm profiles in MU18 increased by 5.8% compared to
the autumn profiles. Although the change in profile shape was very variable from profile to
profile, and 9 of the 28 profiles surveyed actually decreased in CSA, accretion was the
dominant trend observed. Many profiles accreted across the backshore. Plates 7.2-7.4
demonstrate the inter-profile variability of post-storm response along the frontage.

Plate 7.2 – Variability of CSA change between autumn and post-storm profiles along the Dymchurch
frontage, MU18. The beige trend represents profile CSA change, with the red lines showing the
expected profile change error based on a vertical accuracy of ±30mm. Therefore, although profile
4c00496 at chainage 5100m showed slight inter-survey erosion, this was not greater than CSA
change that would be caused by the accuracy of the survey equipment. Note that most profile
accretion is outside the accuracy tolerance, highlighting the 5.8% average profile increase.
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Plates 7.3 (top) and 7.4 (bottom) – Autumn (red), post-storm (blue) and spring (green) profiles from
2004/2005, showing beach response to storms at High-Knocke (4c00459, top) and at the northeastern Martello Tower, Dymchurch (4c00508, bottom). Note vertical scale is given relative to ODN.

Although the storm on the 8th January 2005 did not possess waves with Hs over the storm
threshold and was therefore not recorded as a peak over threshold event, it did represent a
typical winter storm with southerly components. Although specific conclusions regarding the
response of the St. Mary’s Bay beaches to storm activity cannot be deduced based on this
one event alone, some generalised conclusions can be made.
•

The St. Mary’s Bay frontage does not necessarily lose beach material during a
moderate storm. More likely is that material is shifted laterally and throughout the
beach face within the frontage boundaries.

•

The greatest beach losses occurred across the beach now undergoing engineering
work between Dymchurch redoubt and the northern boundary of MU18. Future poststorm surveys will be required to determine this new beaches response to storm
activity.

•

Many profiles accreted across the backshore, and erosion tended to be focused
further down the beach face indicating that moderate storms approaching from the
south push material up the beach face and deposit it in front of the sea wall.

•

As Plates 7.2-7.4 show, the beach is exceedingly dynamic. Profiles 4c00459 and
4c00508 are both sandy and 2km apart yet exhibit entirely different responses over
the same stormy period. Profile 4c00459 showed a fairly linear profile shape from the
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autumn 2004 and spring 2005 survey, yet a much more undulating shape with
notable beach crests after the stormy period. In contrast, profile 4c00508 had a nonlinear shape in the autumn, yet a gradually sloping shape after storms and in the
spring. This emphasises the inter-profile variability of the beach along this frontage.

8.

Beach Design Conditions

Design profiles in sections MU18SW (reflecting areas of replenishment completed in 2003,
see section 1), are reported in Jacob Babtie (2005). These profiles were converted into
critical values of beach CSA (see section 5), and compared with CSA from profiles surveyed
in February 2006. Unfortunately, beach design volumes were not calculated as part of the
Littlestone replenishment scheme, therefore a comparison of critical CSA values for profiles
in the far south of MU18 is the only numerical indication of beach condition. Plate 8.1 depicts
differences between critical profile CSA and current CSA as surveyed in February 2006:

Plate 8.1 –Beach profile CSA from February 2006 (black line) and post-replenishment
(summer 2003, grey line) relative to critical CSA quoted in Jacobs Babtie (2005), and postreplenishment CSA trend along the frontage from Littlestone-on-Sea to St. Mary’s Bay
(grey dotted line, right axis). The graph shows at, for example, profile 4c00554 (chainage
2520m), the beach CSA was 20% higher than the design CSA after the replenishment
scheme, yet is currently 8% lower than the design CSA, and is eroding by 12m²/yr.

Despite beach design conditions only being available for the section of frontage replenished
in 2003, an indication of current beach levels can be inferred from this data and recent trends
of CSA change in an area most sensitive to change and particularly important for monitoring:
•

Beach profile CSA is, on average, 14% higher than the critical CSA quoted by Jacobs
Babtie (2005). This is of some concern, as the average CSA post-replenished was
25% above the design, and 3 profiles have already fallen below the estimated critical
value. Furthermore, the average CSA trend change is erosional (-3m²/yr), and only 2
profiles have increased CSA since 2003.
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•

The greatest beach loss has occurred at profiles 4c00592 (990m chainage, near
Littlestone Tower) and 4c00554 (2520m chainage, southern St. Mary’s Bay). This has
not been caused by a change in profile gradient, but instead a notable reduction of
the beach berm width since completion of the replenishment scheme. In spring 2006,
the berm at these specific locations had reduced from 12m to 7m and 10m to 8m
respectively.

•

Though sub-section 1 has seen accretion since the monitoring programme began,
suggesting the beach is becoming more stable after replenishment, profile 4c00612
(located in this sub-section) is also below the critical design CSA. Jacobs Babtie
(2005) detail the beach to be at an ‘urgent’ state when the beach berm is at 6m ODN
elevation and 4m wide. In February 2006, the berm was just 1m wide at 6m ODN,
and only 4m at 5.8m ODN (Plate 8.2).

10m

1m

Plate 8.2 – Survey photos looking south from August 2005 highlighting narrow
beach berms at profile 4c00612 (bottom) compared with 4c00609 (top), just 150m
apart. This entire beach section is designed with a minimum beach berm width of
4m at 6m ODN elevation, yet profile 4c00612 is far narrower at this level.

•

9.

With 3 profiles already below the design CSA, and most profiles possessing an
erosional CSA trend, more profiles will approach or pass the critical CSA in the future.
Continued monitoring of this section of coastline is therefore essential, and a future
recycling/replenishment scheme could alleviate locally low beach levels.

Recycling Operations

Before 2001, annual recycling activities were carried out by the Environment Agency along
this frontage. However, since the completion of the terminal groyne at St. Mary’s Bay, this
has not been continued. No beach recycling schemes are believed to have been carried out
in MU18 since the Monitoring Programme began.
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10.

Conclusions

Since the start of the monitoring project in 2003, one third of MU18 has undergone a major
beach replenishment scheme, and a further quarter has recently become a site for the
construction of a new revetment. This makes the analysis of beach change somewhat
complex as natural processes and anthropogenic influences have altered the beach
simultaneously.
As a whole, St. Mary’s Bay (MU18) accreted by nearly 42,000m³ from 2003-2004, and nearly
22,000m³ in 2004-2005. The first survey year accretion figure is significantly enhanced by the
Littlestone to St. Mary’s Bay beach replenishment scheme, which imported over 250,000m³
in total. A lack of previous beach monitoring in this area means the second survey year figure
is difficult to put into context, though it is believed this figure is representative of the beach
volume change with no engineering influence. Nevertheless, the sheer size of this
management unit means that seemingly large volume changes could be the result of errors
associated with survey equipment accuracy, and therefore further surveys will be required to
further refine general beach processes. Analysis of beach profiles confirms that even without
the replenishment scheme and the extra sand/shingle supply now within the frontage, this
coastline is very dynamic, with submerged groynes and a relatively straight coastal shape
allowing shingle and sand to move relatively easily from MU17 and through the frontage to
the north.
At this early stage of the Regional Coastal Monitoring Programme, the overall pattern of
beach erosion and accretion is: i) Significant erosion from Littlestone to St.Mary’s Bay
following the initial accretion post-replenishment in 2003, though with rates of erosion
showing signs of reducing ii) Slight erosion from St. Mary’s Bay to northern Dymchurch under
natural processes though this section is currently accretional given the supply of beach
material from the south west iii) Little change from northern Dymchurch to Dymchurch
Redoubt from 2003-2004, yet the dynamics of this section of the frontage are due to change
dramatically as this is currently the site for a new revetment. Beach material appears to be
readily transported from MU17 to the south.
Despite the vast net accretion seen in this management unit from 2003-2005, the frontage
requires periodic recycling/replenishment to present an effective coastal defence structure,
given the erosional tendency of much of the beach and the protected low-lying infrastructure
inland. Topographic surveys imply a reduction of the beach erosion rate here since
completion of the replenishment scheme. However, beach levels at certain profile locations
are already below the critical cross-sectional area quoted by Jacobs Babtie (2005). Most
alarmingly, beach berm widths are much lower than the critical berm width at localised profile
locations, with no indication of this situation changing under natural processes. Although
accretion has occurred between St. Mary’s Bay and Dymchurch, this would not be a suitable
source of recyclable material as the accretion has occurred over such a large area.
Only 3 storms exceeded the storm threshold at the Folkestone Wave Buoy within the
reporting period. Based on data from a single post-storm survey, the frontage does not
necessarily lose beach material during a storm, though it is redistributed throughout the
frontage. Beach response varied considerably, though where accretion occurred material
was pushed up the beach face causing the backshore to accrete. Erosion tended to occur in
the north of MU18 where the new revetment is under construction.
It is important to recognise the changeability of short-term trends. As with many coastal
areas, much annual variability is expected, thus drawing conclusions with increased
confidence will become possible as more data is collected. It remains to be seen if the

21

Beach Management Plan Site Report 2005
4c MU 18 – St. Mary’s Bay

accretion seen from 2003-2005 will continue in subsequent years without continued influence
of the beach replenishment scheme, or if erosion will prevail.
Scheduled future monitoring includes profile surveys in the summer of 2006. Storm surveys
may be carried out if any event is deemed to have significantly affected the frontage. An
interim report will be issued during the coming months, with the next BMP report scheduled
for issue after completion of the Summer 2006 beach plan survey. All historic monitoring data
is available at www.channelcoast.org, and future surveys will be obtainable after satisfying
the projects quality assurance procedures.

11.
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