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BMP 2009
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No BMP Report
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No BMP Report
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No BMP Report

North Foreland to Dover Harbour – AR40
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No BMP Report
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No BMP Report

North Foreland to Dover Harbour – AR60
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No BMP Report

North Foreland to Dover Harbour – AR70
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No BMP Report

North Foreland to Dover Harbour – AR81
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No BMP Report

North Foreland to Dover Harbour – AR90

BMP 187
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No BMP Report

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, Deal & Kingsdown are now covered by 4bSU06 (“4b” is the coastal sub-cell) rather than MU9A,
although the unit boundaries remain the same.
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Summary
This report evaluates volumetric beach change along the Deal to Kingsdown coastline
over the period August 2012 to August 2013 and makes comparisons to previous
surveys conducted since the outset of the project in 2003. The key findings are listed
below:
•

Deal beach gained 36,769m3 during the August 2012 to August 2013 reporting
period. This is the largest net gain since monitoring began in 2003 however this
is heavily skewed by the coastal maintenance scheme which was completed in
December 2012.

•

The central section of the unit, between the Pier and South Road, Kingsdown,
collaboratively lost approximately 14,500m3 whilst Oldstairs Bay gained 4,500m3.

•

The longer term change between 2003 and 2013 is -15,618m3 which for such a
large frontage is fairly small. It has been kept relatively low due to the regular
recycling or replenishment schemes implemented to manage the beach.

•

A large replenishment of approximately 70,000m3 during 2012 to 2013 has
skewed the results to imply a 36,769m3 net gain. The natural change within this
unit is approximately -34,000m3. The scheme was completed in December 2012
and in the seven months since completion has lost 33%. This loss is fairly high
for the first year, as expected losses vary between 12-15%. The increased loss
was attributed to the high volume of fines within the unit and remedial work is
planned during 2013/14.

•

No beach recycling took place between Walmer Castle and Oldstairs Bay during
this reporting period.

•

The only storm at Deal Pier in the past year occurred on 13th December 2011.
This storm resulted from a particularly deep depression (central pressure 946
hPa) sited off western Scotland although waves at Deal Pier only just exceeded
the threshold. No post storm surveys were 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 frontage extending between Sandown Castle and Oldstairs
Bay on the East Kent coast, comprising over 6km of shingle beach. The management
responsibility of this length of shoreline and its associated flood and coast protection
assets is the responsibility of Dover District Council.
As part of the Strategic Regional Coastal Monitoring Project, the beach has been
surveyed three times a year since 2003 using land based GPS techniques. These
consist of bi-annual profile surveys and a complete beach plan survey every year, full
details of which can be found in the explanatory notes (Annex A). In addition to this,
bathymetric surveys of the adjacent seabed were conducted in 2004, 2006 and 2011.
During this time recycling has been undertaken between the natural areas of accretion
at Walmer and the depleted beaches at Kingsdown. Capital beach renourishment has
also been undertaken at Kingsdown and Oldstairs Bay.
The frontage faces east and is consequently sheltered from the direct affects of the
predominant waves from the northeast. However, through the effects of diffraction and
refraction, the inshore wave climate is still influenced by offshore waves from the south
and southwest. Storms from the northern and eastern sector are generally the most
damaging and waves from this direction also strongly affect beach behaviour. Offshore,
the Goodwin Sands have a pronounced effect on wave propagation and significantly
attenuate the offshore wave climate, thus providing considerable protection to the
frontage.
The location of the frontage is shown in Figure 1.1, which includes the position of the
nearest project wave/tide recorder located on Deal Pier, as well as the new wave buoy
on the Goodwin Sands.

1.1 Coastal Processes
The geology of this stretch of coastline is predominantly composed of superficial
Pleistocene deposits (Isle of Grain to South Foreland SMP, 2010). South of Kingsdown,
Upper Cretaceous chalk cliffs begin to outcrop, extending past South Foreland.
Historically the cliffs have eroded at relatively low rates, providing a supply of fine
material. Futurecoast (2002) specify a rate of <0.1m/yr. In contrast, the Pleistocene
deposits that occupy the majority of the frontage have undergone significant change.
Following the Holocene Marine Transgression (10,000BP) a gravel spit extended north
from Kingsdown, thinning as it lengthened. However, approximately 200 years ago
there was a change in the hydrodynamics of the area (Isle of Grain to South Foreland
SMP, 2010). Between 1741 and 1884 the shingle beach at Walmer Castle increased in
width by 115m, while the beach at Sandown receded by 60m. it is thought that this was
due to a change in the orientation of the Goodwin Sands and the Downs Channel (inshore of the sand banks).
Thereafter, the coastline between Walmer and Deal has rotated about 3° in an anticlockwise direction, since then the hydrodynamics have remained unaltered. This has
required the beach at Deal to be protected by a series of coastal protection measures,
although the coastline now sits seaward of the beaches to the north, increasing the risk
of outflanking. The beach fronting Walmer has remained stable, gradually accreting and
1
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thus not requiring coastal protection measures. However, the beach at Oldstairs Bay
has a history of volatility and erosion. Over the last 50 years the retreat rate has been
rapid, with 70m (1.4m/a) of beach having been ‘lost’ from this frontage (Deal to
Kingsdown Strategy Study, 2001).
The offshore banks are believed to be a relict feature of the Holocene Marine
Transgression and exert a key control on the coastline. The Goodwin Sands, located
between 4 and 12 km offshore of Deal, is the most notable. Forming a series of natural
shallow sandbanks that are maintained by the tidal currents of the area (Deal to
Kingsdown Strategy Study, 2001), the Goodwin Sands buffers the offshore wave
climate, altering the inshore wave climate. Deal Bank located approximately 7km
offshore of Kingsdown, has a similar effect on the southern half of 4bSU06. Both of
these are relatively stable and are likely to protect this frontage for the foreseeable
future.
Despite the influence of the banks, 4bSU06 is affected by the wave climate of both the
North Sea and the English Channel. The Deal to Kingsdown Strategy Study (2001) and
Futurecoast (2002) assert that the predominant wave direction is from the north-east
(inshore wave direction) and the south-west (offshore wave direction). The latter is
usually dominant in 4bSU06, leading to net littoral drift northwards.
It is thought that the contemporary supply of sediment to the frontage is very small.
Chalk deposits, composed of gravel and fines enter the system from the south,
although this input is negligible. Little material enters from the north, though material
within this frontage may move south under a north-easterly storm. In the Deal to
Kingsdown Strategy Study (2001), annual potential and actual drift calculations were
established (Table 1.1).
Table 1.1: Drift rates at 4bSU06 (Deal to Kingsdown Strategy, 2001)

Location
North of Deal
Deal Pier
Lower Walmer
Walmer Castle
Kingston Seawall
Rifle Ranges

Potential Drift Rate (m3/a)

Actual New Drift (m3/a)

23,000
12,000
20,000
22,000
22,000
10,000

12,000
12,000
20,000
22,000
4,000*
4,000*

*derived from calibration of evolution model (strategy)
The potential drift is that which would occur on an open natural beach.
The actual drift includes the structures and beach height.

The Deal to Kingsdown Strategy Study (2001) also calculated beach volume losses and
gains, using data from 1978-1990. They concluded that the frontage at Deal & Walmer
gained 9,000 m3/a, whilst the Kingsdown frontage lost 18,000 m3/a. However, these
figures may be biased due to a significant storm event in 1990. As a comparison the
study also reviewed more recent (though shorter) data for June 1994 - February 1996.
This produced a gain at Deal & Walmer of 6,100 m3/a, and a loss at Kingsdown of
26,400 m3/a, although that may have only shown short-term trends. Based on the net
change for Deal since 2003 the current net transport rate p/a for the whole frontage is 7,754m3p/a.

2

Beach Management Plan Site Report 2013
4bSU06 – Deal and Kingsdown

1.2 Defence & Management
Current beach management strategies are based on the recycling of shingle, which
comprises the removal of material from borrow areas and transporting it to sections of
the frontage that become depleted of beach material due to the net northerly transport.
The effectiveness of this operation and the performance of the different beach sections
are monitored through both the Strategic Regional Coastal Monitoring Programme and
Dover District Council’s Beach Response Management System (BRMS). By combining
the output and requirements of both sources, this report has drawn conclusions on the
performance and behaviour of the beach during this last year, also suggesting possible
improvements and appropriate management requirements for the coming year.
The majority of 4bSU06 is currently defended by a combination of shingle beaches and
sea walls, with some areas of groyne field helping to retain beach sediment. The timber
groynes located along the frontage are in most cases in a poor state of repair and do
little to affect beach movement. This is particularly true for areas fronting Kingsdown,
where many groynes are missing planks.
During 2012 a major scheme to upgrade the sea wall along the Deal frontage was
undertaken. This consisted of the construction of a splash wall, rock armour and
renourishment. In addition, the defences just north of Sandown Castle were upgraded
with a rock revetment. The splash wall & Sandown Castle defences were constructed in
autumn 2012 and the replenishment works were due for completion in December 2012
but have overrun due to further sorting of beach material due to the high fines content.

3
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Figure 1.1: Site Location and Wave/Tide Gauges
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2.0 Design Conditions
Design conditions are not yet available as a capital scheme is ongoing at Deal, between
Sandown Castle and the Pier. On completion of this scheme as Beach Management
Plan will be written by the Environment Agency which will cover the design conditions at
Deal. These will be included in the 2014 BMP report.

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 (DGMs) of the 2013 BMP
topographic survey are shown in Annex B superimposed upon the ortho-rectified aerial
photographs flown in 2008. The method used for deriving Digital Ground Models is
given in the Explanatory Notes (Annex A).
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Table 3.1: Schedule of Topographic Surveys

4bSU06
Profile
01/09/2003
13/01/2004
23/03/2004
03/06/2004
04/08/2004
31/03/2005
07/06/2005
05/10/2005
20/03/2006
13/06/2006
09/10/2006
20/05/2007
17/07/2007
11/10/2007

Beach Plan
01/09/2003

Post-storm

03/06/2004

07/06/2005

14/08/2006
12/12/2006
17/07/2007
14/11/2007

26/02/2008
07/07/2008
16/10/2008
03/03/2009
30/06/2009
07/10/2009

07/07/2008

30/06/2009
06/01/2010

05/02/2010
02/07/2010
26/10/2010
22/02/2011
22/10/2011
13/07/2011
30/09/2011
13/10/2011
13/03/2012
09/08/2012
16/11/2012
14/03/2013
12/07/2013

3.2

02/07/2010

13/07/2011
30/09/2012

09/08/2012

12/07/2013

Bathymetric Surveys

The schedule of surveys since the start of the Regional Monitoring Programme is given
in Table 3.2.
Table 2.2: Schedule of Bathymetric Surveys

4bSU06
Date

Line Spacing

14/09/2003
15/06/2006
Winter 2010/11

50m
50m
50m

6

Distance
Offshore
1,000m
1,000m
1,000m
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4.0 Beach Management Operations
The beach management operations have been summarised in Table 4.1.
Table 4.1 Beach management operations summary

Quantity (m3)

Location/Notes

Programmed Maintenance

23,000

Exported approximately 23,000m3
shingle from Profile 4b00478
(Walmer Castle) and deposited at
Profile 4b00491 and Oldstairs Bay.

April 2010

Programmed Maintenance

4,000

April 2010

Programmed Maintenance

6,200

Date

Operation

2012
April 2012
2010
Extraction between Profile
4b00476 and 4b00479
Deposition between Profiles
4b00490 and 4b00492

2009
-

-

-

-

2008
Feb 2008

Programmed Maintenance

1,000

March 2008

Programmed Maintenance

1,000

March 2008

Programmed Maintenance

3,900

March 2007

Programmed Maintenance

6,000

March 2007

Programmed Maintenance

5,730

Programmed Maintenance

11,000

n.d.

Capital Scheme

35,000

Nov 2003

Capital Scheme

11,000

Deposition between 4b00511 and
4b00516
Extraction between Profile
4b00480 and 4b00484
Deposition between 4b00529 and
4b00540

2007
Deposition between Profiles
4b00495 and 4b00499
Deposition between Profiles
4b00502 and 4b00509

2006
n.d.

Deposition between 4b00511 and
4b00516

2003

7

Deposition between 4b00478 and
4b00496
Deposition between 4b00516 and
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5.0 Analysis
In order to assist analysis, the frontage has been divided into five sections that reflect
locations of major beach structures or changes in shoreline orientation. These sections
are shown in Figures 5.1 & 5.2.
Table 5.1 provides a comparison of the changing distribution of erosion and accretion in
4bSU06 over the past two years. Overall, this unit exhibited a gain of 36,769m3 during
2012/13, with a net loss of 15,618m³ since 2003.
Detailed analysis for each section is provided on the following pages.

Table 5.1: 4bSU06 – Summary of Erosion/Accretion for 2011-2013

Polygon

Section
1

Section
2

Section
3
Section
4
Section
5

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Area
(m²)
10,347
11,617
12,059
16,693
19,112
22,581
28,594
40,353
31,933
26,314
35,819
46,969
54,526
49,050
51,921
43,617
35,170
25,539
58,658
12,100
Net

Error
Estimate*
(m3)
+/- 310
+/- 349
+/- 362
+/- 501
+/- 573
+/- 677
+/- 858
+/- 1,211
+/- 958
+/- 789
+/- 1,075
+/- 1,409
+/- 1,636
+/- 1,472
+/- 1,558
+/- 1,309
+/- 1,055
+/- 766
+/- 1,760
+/- 363

Erosion/Accretion
(2011 to 2012)
(m3)
1,375
-333
-661
3,267
7,373
384
6,423
1,737
530
603
1,610
-233
-799
-19,586
1,289
7,236
-6,305
-225
2,993
-899
5,779

Erosion/Accretion
(2012 to 2013)
(m3)
3,120
7,425
8,281
8,069
10,012
9,968
-4,605
-4,636
715
4,136
-72
242
-4,053
2,936
-4,096
-3,280
303
-2,199
4,171
332
36,769

* 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 is 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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Figure 5.1: 4bSU06 Beach Analysis Sections (North)

Figure 5.2: 4bSU06 Beach Analysis Sections (South)
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5.1

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 threedimensional ground models and ortho-rectified aerial photography, it is possible to
create a visual interpretation of the volumetric change that has occurred during each
analysis period. This is shown in Plate 1 (1-5), 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.

5.2

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 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 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.
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5.2.1 Section 1 (Polygons 1 to 6; Profiles 4b00362 – 4b00409)
This is the most northern section of 4bSU06 and covers the frontage from
Sandown Castle to Deal Pier. The northern half of this section is groyned, whilst
the southern half is a more open beach.
During 2012 and 2013 a capital scheme to improve the level of protection was
carried out in Section 1. The works included a new splash wall and
replenishment of beach through dredged material of 70,000m3 (measured by the
In and Out surveys). The BMP survey in July 2013 recorded a gain of 46,875m3
material, suggesting the beach had lost 33% of the replenished material within
the first six months. This is fairly high for shingle beach replenishment as the
expected loss in the first year is usually 10-15%. This high loss can be explained
through the high percentage of fines from the dredged material and remedial
works have been on-going to remove the fines from the beach.
Despite the losses since replenishment the beach is still 1.5m higher than before
the scheme, as shown in Figure 5.3.

MHWS

Figure 5.3 – Beach Profile 4b00370

5.2.2 Section 2 (Polygons 7 to 12; Profiles 4b00410 – 4b00466)
Section 2 extends from Deal Pier to Hanover Close (north of Walmer Castle) and
is largely ungroyned with a wide crest – the beach is significantly wider in the
south than that fronting central Deal. In 2012-13, Section 2 experienced a net
loss of 4,220m3 when last year it gained 10,670m3.
Polygons 7 and 8, in the north of the section, have lost in the past year of
4,605m3 and 4,636m3 respectively, Figure 5.4 depicts the most significant area of
erosion in Polygon 7 using Profile 4b00415.
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MHWS

Figure 5.4 Beach Profile 4b00415

The largest gain is found in Polygon 10. Directly in front of the Sailing Club the beach
has gained 4,136m3 along the beach slope which transfers to a 5m advance of the
slope, as illustrated by Profile 4b00444 (Figure 5.5).

MHWS

Figure 5.5 – Beach Profile 4b00444

5.2.3 Section 3 (Polygons 13 to 16; Profiles 4b00467 – 4b00505)

24
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The central section covers the coastline from Hanover Close to the northern end
of the groyne field, near Boundary Road. This section lost -8,493m3 which was
the largest net loss in 2012/13. Profile 4b00472 runs through the worst erosion
in Polygon 13. The beach has retreated 3m along the beach slope, as shown in
Figure 5.6.

MHWS

Figure 5.6 – Beach Profile 4b00472

Moving south, towards the Kingsdown groyne field, the beach has two linear
bands of erosion, one along the main crest, where the beach has dropped 0.9m
and one along the slope where the beach has dropped 0.8m; shown in Figure
5.7.The beach just north of the groyne, Profile 4b00505, has started to lose
material along the crest and the beach has started to cut back. Although beach
levels are fine for now, it requires close monitoring as it is a known weak spot
along the frontage.

9m
MHWS

Figure 5.7 Beach Profile 4b00502
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5.2.4 Section 4 (Polygons 17 to 18; Profiles 4b00507 – 4b00520)
This section of coastline is characterised by the seawall running through the
centre of the beach in the north, with groynes along the whole frontage, between
Boundary Road and South Road.
During 2012 and 2013 this section lost 1,896m3 with some groyne bays losing
material and others gaining. Polygon 17 exhibits an overall gain of 303m3 with
polygons alternating between gains and losses. Despite the high timber groynes
the beach moves freely between most bays as the groynes are in a poor state of
repair and do not stop longshore transport, Figure 5.8 To emphasise the low
levels of the beach Figure 5.9 shows much of the sheet piling exposed under the
groynes.
Polygon 18 lost 2,199m3, much of this is skewed by the most northern groyne
bay (Profile 4b00514) in this polygon which recorded a loss of 1,927m3 (Figure
5.10). It has become apparent over recent year that this small section of beach is
failing to protect the seawall with beach levels persistently low and still lowering,
the height of the beach to dropped 2.4m, shown in Figure 5.11. As a result, the
toe of the wall was near exposed and due to scouring under the wall a slab of
concrete slipped and the seawall failed (Figure 5.12 & 5.13). Losses behind the
seawall are apparent for the first time as a result of beach falling through the
gaps in the failed seawall. Temporary emergency works were undertaken to
restore the defence, with future works scheduled to toe pile the wall and repair
the groynes during the 2013/2014 reporting period.
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Figure 5.8 – Planks missing in the groynes

Figure 5.9 – Sheet piling exposed
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Figure 5.10 Net Loss due to Wall Collapse 4b00514

MHWS

2.4m

Figure 5.11 Beach Profile 4b00514
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Figure 5.12 – Collapsed seawall

Figure 5.13 Picture of Wall collapse at profile 4b00514
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5.2.4 Section 5 (Polygons 19 to 20; Profiles 4b00521 – 4b00540)
The final and southernmost section of Deal covers the coastline from South
Road to the rock revetment at the northern boundary of the disused Ministry of
Defence firing range.

MHWS

Figure 5.14 – Profile 4b00523

The beach south of groyne field has receded 3m; Figure 5.14 shows the loss
along Profile 4b00423. Further south, on the open stretch of beach, the beach
has accreted leading to an overall gain in Polygon 19 of 4,171m3. A typical
cross-section of this area is shown in Figure 5.15 (Profile 4b00529).

MHWS

Figure 5.15 – Profile 4b00529

Polygon 20, in contrast to last year, has experienced a small gain of 332m3. As
the southernmost part of the frontage, there is a very limited feed into this area
from the chalk cliffs to the south, meaning it is often characterised by losses as
material moves north and isn’t replaced naturally. However even though this
area has gained, significant losses have occurred on the crest, seen on Profile
4b00539 (Figure 5.16)
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MHWS

Figure 5.16 Beach Profile 4b00539

5.3

Bathymetric Data Analysis

The Bathymetric data was analysed in the 2012 BMP, the next survey will commence in
Phase IV (2017).

5.4

Changes in Mean High Water Mark

The Mean High Water mark for Deal 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, shown on the following pages. In general, the MHW
mark has moved onshore along the frontage north of the pier. It is also now following
the layout of the groyne field, and shows the beach is now swash-aligned compared to
2003. The beach in the central section alternates between regressing and prograding,
before the beach returns to a swash-aligned position within the groyne field at
Kingsdown. It is important to note that the MHW mark has moved inland, leading to the
crest height in a number of groyne bays being lower than MHW, exposing the seawall
to direct wave action. To the south, the MHW mark in Oldstairs Bay has prograded
offshore, probably the result of replenishment and recycling schemes since 2003.
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3.0 Long-Term Summary
Beach volumes within 4bSU06 have fluctuated greatly on an annual basis since the
start of monitoring in 2003. During 2003 and 2004, beach volumes increased by
16,925m3, especially in the southern sections of the survey unit due to beach recycling.
Between 2004 and 2005, a significant trend reversal was seen to the previous year
resulting in over 21,000m3 of material being lost. It was concluded that this was due to
the south to north direction of longshore drift transporting material north of Sandown
Castle. The reporting period of 2005-2006 saw far fewer fluctuations in beach volume,
and subsequently a stabilisation of the beach at Deal and Kingsdown. Erosion and
accretion occurred locally during this time, with little input of material from Oldstairs Bay
to the south.
During the 2006-2007 period, an erosive trend was evident, with 11,152m3 of material
lost. The largest losses were experienced at Oldstairs Bay, Sandown Castle and
Kingsdown. The main cause of the reduction in beach material here was two significant
storm events in December 2006 and March 2007. Despite recycling works at
Kingsdown, the beach survey of June 2007 showed that neither of these areas fully
recovered from the effects of these storms.
However, during the reporting period 2007-2008, there was a gain in beach material of
25,537m3. Although generally accretive, this section experienced large losses to the
north of Oldstairs Bay, central Deal, and Sandown Castle. This was the result of a
serious storm event during November 2007, causing the loss of sediment throughout
the unit. One exception was Oldstairs Bay, which experienced a gain in sediment,
although this was due to beach recycling of 3,900m3 in March 2008.
The 2008 to 2009 reporting period was also characterised by higher levels of accretion
than erosion. The northern half of the unit gained material and the southern half
experienced 9 erosive polygons out of a possible 16. Overall, 4bSU06 accreted
15,986m3 during this recording year. In 2009 to 2010, the accretive trend of the past
two years reversed, with a loss of 27,032m3. Losses are prevalent throughout the
survey unit, but especially in the northern half of 4bSU06. This was despite 2,200m3 of
shingle being imported as part of a recycling/recharge scheme.
2010-2011 saw the same behaviour exacerbated by a large amount of erosion in the
northern half of the survey unit. The 25,206m3 loss in Section 1 is the largest loss since
monitoring began contributing to over half the annual loss. The annual loss across the
whole section (44,424m3) is by far the most significant erosion, doubling previous
maximum annual erosion. Had this behaviour continued, it would have required major
intervention. However, in 2011-12 4bSU06 experienced a small gain of 5,779m3 of
beach material. This is the smallest annual net change since monitoring began, and
shows that the beach has yet to recover from the significant losses of the previous two
years.
A large replenishment of approximately 70,000m3 during 2012 to 2013 has skewed the
results to imply a 36,769m3 net gain. The natural change within this unit is
approximately -34,000m3. The scheme was completed in December 2012 and in the
seven months since completion has lost 33%. This loss is fairly high for the first year,
as expected losses vary between 12-15%. The increased loss was attributed to the
high volume of fines within the unit and remedial work is planned during 2013/14. The
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central section of the unit collaboratively lost approximately 14,500m3 and Oldstairs
gained 4,500m3.
Since monitoring began, 4bSU06 has experienced a net loss of 15,618m3 of beach
material (Table 6.1). The vulnerability of this section of coastline to storm waves and
lack of updrift feed are the main causes of these losses. Erosion continues to be a
significant problem, and therefore the maintenance of sea defences and continuation of
beach recycling programmes play a vital role in the stability of this coastline.
Table 6.1: Long-Term Beach Volume Change Summary (2006 - 2013)

Analysis Sections - Volume Change (m3)
Year
Section 1

Section 2

Section 3

Section 4

Section 5

Net

2003 - 2004

-9,889

3,187

5,754

14,741

3,132

16,925

2004 - 2005

-14,198

1,790

-5,880

-6,557

3,083

-21,762

2005 - 2006

-3,343

-888

-12,986

-4,134

9,107

-12,244

2006 - 2007

8,139

-6,493

-7,165

6,819

-12,452

-11,152

2007 - 2008

9,129

17,607

-375

-4,629

3,805

25,537

2008 - 2009

10,541

6,141

-2,168

-513

1,985

15,986

2009 - 2010

-21,928

-4,243

-1,716

427

428

-27,032

2010 - 2011

-25,206

-8,159

-10,994

-6,205

6,140

-44,424

2011 - 2012

11,405

10,670

-11,860

-6,530

2,094

5,779

2012 - 2013

46,875

-4,220

-8,493

-1,896

4,503

36,769

Net

11,525

15,392

-55,883

-8,477

21,825

-15,618

As part of the ongoing management of 4bSU06, the Beach Response Management
System (BRMS) was introduced in 2000. The objective of this was to provide Dover
District Council with a monitoring and management system for their overall Coastal
Defence Strategy. A significant stress point outlined by the BRMS at Sandown Castle in
the north of 4bSU06, where outflanking of the sea defences is an issue. Additionally,
the change in seawall section at the base of Sandown Castle is significant as lowering
of the beach to failure levels would affect the old wall far greater than the newer wall
foundations. As a result, the coastline from the castle to the pier was replenished and a
new splash wall constructed, and a new rock revetment was installed around the castle
to protect it from being outflanked.
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4.0 General Wave Climate
The wave climate at 4bSU06 frontage is monitored by both the Deal Pier WaveRadar
and the Goodwin Sands Waverider buoy. Deal Pier had a quiet year, with only one
storm exceeding the threshold (Figure 7.1). However, outside the protection of the
Goodwin Sands, the wave buoy recorded a number of storms exceeding the threshold,
some of which were the highest measured since it’s deployment in 2008 (Figure 7.2).

Figure 7.1: Monthly Time Series of Hs at Deal Pier
Blue Line – Significant wave Height (Hs)
Red Line – Storm Threshold (1.6m)

The only storm at Deal Pier in the past year occurred on 13th December 2011. This
storm resulted from a particularly deep depression (central pressure 946 hPa) sited off
western Scotland although waves at Deal Pier only just exceeded the threshold. The
tidal modulation of wave height was less obvious than during storms reported
previously since there were neap tides and no tidal surge was observed.

Figure 7.2: Monthly Time Series of Hs at Goodwin Sands
Blue Line – Significant wave Height (Hs)
Red Line – Storm Threshold (1.6m)
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The highest storm at Goodwin Sands (13/12/11) resulted from a deep depression sited
east of Scotland, which produced strong south or south-westerly winds across
southeast England. Wave direction at Goodwin Sands was southerly throughout, with a
gradual increase in peak wave period to around 10 s shortly after the storm peak. There
was no evidence of tidal modulation during the 16 hours spanning the storm peak, in
these small spring tidal conditions. Tidal surge along the adjacent coast was negligible.
The second highest storm (03/01/12) was very similar to the highest, and resulted from
a fast-moving, deep depression across northern Britain bringing southerly winds across
Goodwin Sands. The storm peak coincided with Low Water on neap tides and was
accompanied by a 12 hour negative tidal surge of ~0.25m. The depression producing
the third highest storm (08/06/12) was one of a series spanning the entire north Atlantic,
and which slowly crossed southern Britain and filled to 992 hPa within 24 hours (Figure
D10). The storm peak occurred just prior to High Water during spring tides,
accompanied by a small negative surge.
Finally, the fourth highest storm was another deep depression (959 hPa) in December
2011, which followed a similar track to the storm on 13 December, but passed further
north with the result that the storm was lower and shorter lived than that which followed
10 days later.

5.0 Storm Performance of Beach
Although a number of storm events were recorded at the Goodwin Sands Waverider
buoy, only one was significant enough to affect the Deal Pier WaveRadar. However, it
was judged not to have caused significant changes to the beach, and as a result no
post-storm surveys were carried out.

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 2012 and Spring 2013,
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 2013 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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