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NB: polygons shown on the difference model maps (Plate 1) that are also used to calculate the volume
change in beach material have been altered since the 2008 BMP report. The polygons have been
recreated using the more accurate 2008 aerial photography, and number of polygons has been
changed. All changes have been back-dated to the start of the monitoring project in 2003, and all maps
& tables updated accordingly. The number of analysis sections has also changed.
In addition, at the start of Phase III the Management Unit boundaries and naming have changed. From
April 2012 all “Management Units” are now known as “Survey Units” to better describe their function.
As a result, Sandwich Bay is now covered by 4bSU05 (“4b” is the coastal sub-cell) rather than MU8C,
although the unit boundaries remain the same.
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Summary
The natural defence system along this frontage comprises of both shingle beaches and complex sand
dune ecosystems. Monitoring the impacts of coastal processes on the beach profile has been consistent
since 2003 and is important for the future sustainable management of this coastline. Regular
monitoring through the Strategic Regional Coastal Monitoring Programme enables trends and areas of
concern to be highlighted within this report.
To enable a detailed analysis of this 8.5km stretch of coastline, the survey unit has been divided into
four smaller sections. This report covers Summer 2012 to Summer 2013, whilst referring to previous
years where necessary. Key trends are listed below:


Sandwich beach has gained 8,554m3 during 2012 and 2013. This is the seventh of ten years that
this beach has accreted; albeit one of the smallest volumetric changes since monitoring began.



Section 1 was the only erosive section, heavily influenced by the changes located on Shellness
Spit. Shellness Spit lost over 10,000m3 for the sixth consecutive year of erosion since 2007.



Sections 2 and 3 demonstrate linear bands of erosion and accretion, where material has been
drawn down the beach to the toe.



Section 4 shows larger bands of erosion along the majority of its length however this is
overshadowed by the ~8,000m3 gain just north of Sandown Castle. A rock revetment was
constructed during the winter 2012/13 with the intention of increasing protection levels.



No material was deposited directly into the Sandwich survey unit, however a large volume of
material has moved into the south of the unit from the Deal frontage as a result of the coastal
scheme in unit 4bSU06.



Only one storm exceeded the threshold this reporting year in March which was of typical
intensity for the area. No post storm survey was required.

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 2013 and spring 2014, 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 2014 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
This report considers the stretch of coastline between the River Stour Estuary and Sandown Castle. The
boundaries of this 8.5km stretch are consistent with the Isle of Grain to Dover Harbour Shoreline
Management Plan (1996). Dover District Council manages this stretch of coastline and maintains a
‘hold the line’ policy in order to protect the infrastructure and settlements that lie behind.
Prior to the start of the Strategic Regional Coastal Monitoring Project (SRCMP) in 2003, cross sectional
data was achieved by chain and level at designated beach level stations. Since 2003, the Strategic
Regional Coastal Monitoring Programme (SRCMP) has carried out monitoring using land based GPS
techniques. These comprise biannual profile surveys and a complete beach plan survey every year, full
details of which can be found in the explanatory notes (Annex A). Bathymetric data was last collected
for this area in 2011.
The location of the frontage is shown on Figure 1.1, which includes the position of the nearest
wave/tide gauge located on Deal Pier and the wave buoy at Goodwin Sands.

1.1

Coastal Processes & Management

Survey Unit 4bSU05 extends from Shell Ness at the mouth of the River Stour to Sandown Castle at the
northern end of Deal on the East Kent Coast. The frontage is approximately 8.5km long and virtually
unpopulated along its length. As the coastline extends south along the Sandwich Flats the hinterland is
dominated by high grade agricultural land and open space recreational areas, namely the golf courses of
Prince’s Golf links, Royal St. George’s Golf Links and the Royal Cinque Ports Golf Links. In addition there
is the Sandwich Bay Estate which comprises some 58 properties.
The frontage faces north-northeast and consequently is sheltered from the direct effects of the
predominant south westerly waves that affect the Channel coasts. However, through the effects of
diffraction and refraction, the inshore wave climate is still to some extent influenced by offshore waves
from the south and south west. Storms from the north and east are generally the most damaging, and
waves from this direction also strongly affect beach behaviour.
Offshore of the frontage, the Goodwin Sands have a pronounced effect on wave propagation and this
feature significantly attenuates the offshore wave climate, thus providing considerable protection to the
frontage. Closer inshore are the Brake Sands, which whilst being much smaller than the Goodwin Sands,
still locally affect the inshore wind climate.
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Figure 1.1: Site Location and Wave/Tide Gauges
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2.0 Design Conditions
There has been no formal definition of critical beach conditions along the Sandwich Bay frontage, and
because of the varied nature of the beach, defence structure and the hinterland, it is beyond the scope
of this report to attempt to determine them.
It is, however, acknowledged that the shingle beach provides a vital protective function along the
section between the Sailing Club and Sandown Castle as the embankment here is constructed from
colliery shale and is very susceptible to erosion. Along the northern half of the frontage the sand dunes
are currently stable; however, they do provide the only protection against coastal flooding at this
location and as such need to be continually monitored. Given the high dependence on the beach as an
integral part of the sea defences along the Sandwich Bay frontage, it is recommended that beach
performance thresholds be established.
The difference models and profile analysis over the last 10 years have shown that significant losses have
occurred directly to the south of the River Stour, and to the north of Sandown Castle. Whilst this section
of the frontage is monitored and managed by the Environment Agency, if this trend of erosion
continues, the protection provided to the embankment, and indeed the dunes will be reduced and the
risk of failure will increase significantly. Generally however, beach levels over the reporting period have
followed a trend of accretion, especially in the northern section, and much of this can be attributed to
natural redistribution of beach material, and littoral transport.
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3.0 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).
3.1 Topographic surveys
The schedule of completed surveys since the start of the Regional Monitoring Programme is given in
Table 3.1. Digital Ground Models of the 2012 Beach Management Plan topographic survey are shown on
Plate 2, superimposed upon the ortho-rectified aerial photographs of 2008 (Annex B). The method used
for deriving Digital Ground Models is given in the Explanatory Notes (Annex A).
Table 3.1: Schedule of Topographic Surveys
4bSU05
Profile

Beach Plan

26/10/2003
15/01/2004
25/03/2004
07/07/2004
16/08/2004
12/04/2005
06/09/2005
19/10/2005
30/03/2006
17/08/2006
26/10/2006

26/10/2003

Post-storm

07/07/2004

06/09/2005

17/08/2006
14/12/2006

22/02/2007
20/06/2007
16/10/2007

20/06/2007
14/11/2007

14/03/2008
27/07/2008
21/10/2008
17/03/2009
06/08/2009
21/10/2009
04/03/2010
06/08/2010
02/11/2010
24/02/2011
22/06/2011
29/10/2011
29/11/2011
(Pre-scheme)
15/03/2012
24/08/2012
17/11/2012
18/03/2013
16/08/2013

27/07/2008

06/08/2009

06/08/2010

22/06/2011

24/08/2012

16/08/2013
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3.2 Bathymetric surveys
The schedule of surveys since the start of the Regional Monitoring Programme is given in Table 3.2.
Table 3.2: Schedule of Bathymetric Surveys
4bSU05
Date

Line Spacing

Distance Offshore

14/09/2003
10/06/2006
Winter 2010/11

50m
50m
multibeam

1,000m
1,000m
1,000m
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4.0 Beach Management Operations
In the Pegwell Bay to Kingsdown Coastal Strategy 2007, the Environment Agency stated that no work
would be undertaken on the existing defences between Shell Ness and Sandwich Bay Estate. The
Sandwich Bay Estate frontage will undergo local maintenance in the first 50 years (from 2007) followed
by the replacement of the existing revetment in 2057. The Sandwich Bay Estate to Deal Castle area
would undergo beach management to increase the shingle volume of the beach throughout the reach.
The existing timber groynes will remain in place until the end of their residual life.
Rock revetment was constructed during winter 2012/13. The southern section of the 190m revetment
uses 6-10 tonne rock and the northern half uses 3-6tomme rock to raise the level of protection to a
1:300. Detailed drawings of the structure can be seen in Appendix E.

5.0 Analysis
The Survey Unit is split into 40 survey polygons, typically bounded by groyne structures, depicted in
Figure 5.1. To aid purposeful analysis these survey polygons have been grouped into four sections
reflecting changes in beach configuration and/or the presence of terminal structures. Detailed analysis
for each section is provided on the following pages.
Table 5.1 provides a summary of volume change within each polygon, between the 2011 and 2013
summer BMP surveys.
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Table 5.1: 4bSU05 - Summary of Erosion/Accretion for 2011-2013
Section

Section 1

Section 2

Section 3

Section 4

Polygon
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
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Area
(m2)
60,169
53,880
43,214
47,784
57,974
40,029
21,060
18,398
16,726
17,032
17,405
19,321
18,403
16,369
22,065
35,476
29,610
19,008
23,574
21,313
11,497
10,282
9,383
9,657
10,055
10,992
8,828
12,882
17,107
13,841
17,902
17,883
31,347
19,548
11,641
16,556
22,867
16,559
9,289
11,749
NET

Error Estimate
(m2)
+/- 1,805
+/- 1,616
+/- 1,296
+/- 1,434
+/- 1,739
+/- 1,201
+/- 632
+/- 552
+/- 502
+/- 511
+/- 522
+/- 580
+/- 552
+/- 491
+/- 662
+/- 1,064
+/- 888
+/- 570
+/- 707
+/- 639
+/- 345
+/- 308
+/- 281
+/- 290
+/- 302
+/- 330
+/- 265
+/- 386
+/- 513
+/- 415
+/- 537
+/- 536
+/- 940
+/- 586
+/- 349
+/- 497
+/- 686
+/- 497
+/- 279
+/- 352

2011-2012
(m3)
-10,432
471
258
2,581
2,028
-1,450
-609
-156
-328
-1,358
-846
-1,010
-405
177
13
-455
-482
-691
-1,783
-1,823
-1,069
-1,386
-507
123
-331
-571
-926
-564
-1,024
-1,381
-636
-55
1,705
-2,275
-243
2,080
2,383
-244
1,048
-2,811
-22,984

2012-2013
(m3)
-10,412
774
-838
-103
-110
3,038
1,593
222
-402
-137
-997
-629
-523
75
896
2,950
2,586
1,237
689
-814
-246
317
383
517
270
-185
16
116
347
-374
349
-15
-2,043
1,813
1,697
312
-1,812
-336
251
8,082
8,554

* Significant Change is highlighted through shading (blue is accretion, red is erosion). Significant change
includes values which exceed the error estimates, which are calculated as the survey area multiplied by
a +/-30mm error margin. Although unlikely, the error of the combined surveys can be up to double this
figure.
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5.1 Beach Profile Analysis
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 2013 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.

5.2
Volumetric Analysis - Difference Models
Now that the 2013 BMP data set has been compiled, it is possible to overlay the results of the survey
with BMP data from 2012. This enables comparative volumetric analysis to be undertaken to determine
change over a given period. Through the use of three-dimensional 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 (1-12), 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 2012 and 2013, 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.
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5.2.1 Section 1 (Polygons 1-15, Profiles 4b00122- 4b00212)
Section 1 runs from the River Stour mouth to Princes Golf Club, and lost 7,553m3 during 2012 and 2013.
The northern-most section of beach attributes over 10,000m3 loss of material, for a sixth consecutive
year (Figure 5.3, 5.4 & 5.5). Figure 5.3 shows the most northern profile (4b00122) which has retreated
65m since 2003 and 110m since 2007, following a seaward advance between 2003 and 2007. Figures
5.4 and 5.5 illustrate similar changes along neighbouring profiles 4b00123 and 4b00124; the latter
showing a retreat of 115m since 2003. This polygon has lost nearly 75,000m3 in 10 years with the
majority since 2007. Digital Ground Models illustrate this change in the Section 6.0 Long Term Analysis.
For the majority of the section, beach change is depicted in linear bands of erosion and accretion. An
accumulation of 4,800m3 along the beach slope can be seen in Polygons 6 to 8. In addition, there are
large pockets of accretion on the foreshore which is not analysed the polygons.
Figure 5.3 – Profile 4b00122

MHWS
110m retreat

Figure 5.4 – Profile 4b00123

MHWS
115m retreat

Figure 5.5 – Profile 4b00124

100m retreat
15m retreat
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5.2.2 Section 2 (Polygons 16-23, Profiles 4b00214 – 4b00270)
This section covers the beach between Princes Golf Club and Kings Avenue. The net change during 2012
and 2013 is 7,102m3, which reflects the long term trend with eight of ten years gaining material. The
difference model indicates clear linear bands of accretion along the crest and erosion along the upper
beach slope; Figure 5.6 is representative of the beach change.

MHWS

Figure 5.6 – Profile 4b00256
5.2.3 Section 3 (Polygons 24-28, Profiles 4b00271 – 4b00305)
Section 3 is the shortest section (875m) which is reflected in the net change of 734m3. Similar to
Section 2, this section is characterised by the linear bands of accretion along the crest and erosion along
the upper slope. This section is relatively stable with polygon change in the region of +/-300m3.
5.2.4 Section 4 (Polygons 29-40, Profiles 4b00306 – 4b00354)
A capital scheme to recharge the beach south of Sandown Castle was undertaken during
Autumn/Winter 2012/13. This required the importation of 126,000m3 of shingle onto the beach
between the Pier and Sandown Castle. A proportion of the fines from this scheme have transported
alongshore and accumulated on the foreshore, north of Sandown Castle within Section 4.
In addition, this section underwent a flood protection scheme with the construction of a 190m rock
revetment. A section of the rock has since been covered with shingle which has been surveyed as
shingle. This produced a net change of 8,271m3 within the section which is heavily influenced by the
~8,000m3 gain where the rock was deposited and surveyed as beach (Annex B), shown in Figure 5.7.
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MHWS

Figure 5.7 – Profile 4b00361
Within the section there are linear bands of erosion evident along the main crest and slope which has
been transported downwards to the beach toe; this is seen across Polygons 36 to 39 (Figure 5.8).

Reduction of beach berm

MHWS
Increase at beach toe

Figure 5.8 – Profile 4b00349
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5.4
Changes in Mean High Water Mark
The Mean High Water mark (MHW) for Sandwich Bay is +2.20m OD. The MHW contour has been cut
out of the Digital Ground Models for 2003 (the first dataset) and 2013 (the current dataset) and
compared in Plate 3 on the following pages.
Due to the undefended nature of the beach in the north, the MHW positions substantially vary between
2003 and 2013. The north of the beach (Shellness Spit) shows a landward retreat of which alternates to
a seaward advance further south; supporting the theory that this beach is re-orientating. It must be
noted that the northern section (Section 1) is sand with gradient of 1;75 in places so a slight
retreat/advance in beach and the MHW position would change significantly.
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5.5
Bathymetric Data Analysis
On the following pages (Plate 4) the DGM of the Winter 2010/2011 bathymetric survey are shown. The
survey data was collected using multi-beam techniques, as opposed to single beam on previous surveys.
As a result, a difference model cannot be produced as the survey techniques are different. However, the
new technique gives a much clearer view of the seabed, making it possible to identify the river channel
of the River Stour, various bedforms, and a number of wrecks.
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6.0 Long Term Summary
Beach volumes within 4bSU05 have fluctuated greatly on an annual basis since the start of monitoring in
2003. Table 6.1 shows the changes in volume for SU05 from 2003 to 2013. These figures include any
replenishment that has been carried out since monitoring began.
Table 6.1: 4bSU05 Beach Volume Change Summary (2003 - 2013)

Volume Change
(m3)

Analysis Sections
Section 1

Section 2

Section 3

Section 4

Net

2003 - 2004

-22,224

-6,474

-7,372

-5,123

-41,193

2004 - 2005

30,568

15,228

2,372

13,026

61,194

2005 - 2006

-3,594

3,547

-2,581

611

-2,017

2006 - 2007

24,526

3,614

272

-1,407

27,005

2007 - 2008

22,508

9,087

24

3,951

35,570

2008 - 2009

12,544

5,318

2,200

4,726

24,788

2009 - 2010

4,002

9,698

805

14,086

28,591

2010 - 2011

-7,246

749

1,359

8,600

3,462

2011 - 2012

-11,066

-8,196

-2,269

-1,453

-22,984

2012 - 2013

-7,553

7,102

734

8,271

8,554

Net

42,465

39,673

-4,456

45,288

122,970

Beach levels between 2003 and 2004 were falling, with all sections along the 4bSU05 frontage
experiencing sediment losses, creating a total loss of 41,193m3. The northern extent of Sandwich Bay
experienced the greatest volume of erosion, especially at the mouth of the River Stour. It is likely that
seaward river flow here caused sediment to be transported offshore.
Between 2004 and 2005, there was a significant reversal, with beach levels increasing by 61,194m3, still
the largest total gain of beach material since the monitoring project began. Probable explanations for
this include alongshore transport mechanisms, which bring in material from the southern boundaries.
There is also likely to be interaction with offshore sand banks, such as the Goodwin Sands located 6km
offshore to the south-east.
During 2005-2006 there were fewer fluctuations in beach volume, and a lower magnitude of beach
change at Sandwich Bay. A total of 2,017m3 was lost within this period. From 2006 onwards, accretion
dominated 4bSU05, with a combined gain (2006-2011) of 119,416m3.
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More recently in 2011/12 the beach lost a significant volume (-22,984m3), which is the largest loss since
2004. The reason for these losses is unclear, as 2011/12 was not a stormy year, and no material has
been extracted from the survey unit. In 2012/13 the beach gained 8,554m3, the north of the beach
remained erosive and the central and southern beach continued to gain material. The rock revetment
was constructed during the winter of this recording year, it also saw a deposition of rock north of
Sandown Castle, which since covered in shingle and was surveyed as a shingle beach. This accounts for
the large gain north of Sandown Castle.
These net changes mask the sheer volume lost on the spit at Shell Ness since 2003 and more specifically
since 2007. Table 6.2 highlights the changes within Polygon 1 since 2003 and Figure 6.1 illustrates the
change in beach shape and height since 2006 (prior to 2007 this beach was relatively stable). This
section of 4bSU05 is an area of concern, especially since there are no hard defences along this frontage,
highlighting a need for careful monitoring.
Table 6.2 – Long Term Changes Shellness Spit
Polygon 2003/04 2004/05/ 2005/06 2006/07 2007/08 2008/09 2009/10 2010/11 2011/12 2012/13
1
-2,927
1,332
-3,075
-2,710
-10,438 -11,944 -12,360 -11,704 -10,432 -10,412
Figure 6.1 – Beach change since 2006

2006

2007

2008

2009

2010

2011

2012

2013

Since the start of the monitoring programme in 2003, Sandwich Bay has gained 122,970m 3 of beach
material, indicating the net trend to be accretive.
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Alongshore transport mechanisms bring in material from the southern and northern boundaries, and
there is also likely to be significant interaction with the offshore sand banks (such as the Goodwin Sands
6km offshore to the Southeast).
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7.0 General Wave Climate
Deal Pier - September 2012 to August 2013
Location
OS:
638145E 152700N
WGS84:Latitude: 51° 13.428' N
Longitude: 01° 24.556' E
Water Depth
N/A
Instrument Type
Rosemount WaveRadar Rex
Data Quality
Recovery rate (%)
92

Sample interval
30 minutes

Storm Analysis

All times are GMT

Table 7.1: Highest storms during the reporting period, September 2011 to August 2012

7.1.1.1
Date/Time

Hs
(m)

Tp
(s)

Tz
(s)

Water
level
elevation
*
(OD)

Tidal
stage
(hours re.
HW)

Tidal
range
(m)

Tidal
surge*
(m)

Max.
surge*
(m)

1.86

HW -1

5.3

-0.41

0.24

(o)
11-Mar-2013
22:00

1.92

7.1

5.9

-

A storm is defined using the Peaks-overThreshold method (Figure 7.1). Each storm is
then examined in detail, and covers the period
16 hours either side of the storm peak, so as to
include both the build-up and decay of the
storm. This is the procedure recommended by
the CIRIA Beach Management Manual (second
edition) since it covers the build-up and decay
typical of mid-latitude depressions.
The threshold used for Deal Pier is 1.75m. This
value has been determined using extremes
analysis of 8 years of measured data (based on 3
hourly values). A 0.25 year return period is used to
identify 4 storms in an average year.

*

Figure 7.1: Storm definition

Tidal information is obtained from the nearest recording tide gauge (the gauge at Deal measures tides also). The
surge shown is the residual at the time of the highest Hs. The maximum tidal surge is the largest positive surge during
the storm event.
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Summary
Only one storm exceeded the threshold this reporting year in March which was of typical intensity for
the area.

Figure 7.2: Incidence of storms during reporting period (top) and since deployment (bottom)

8.0 Storm Performance of Beach
No post storm surveys were required following the storm in March 2013.
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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 2013 and spring 2014, 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 2014 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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