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Executive Summary
The shingle beach provides a vital element of the flood and coastal erosion defences along
the Deal to Kingsdown frontage. The monitoring and management of this asset is therefore
crucial to the successful and sustainable delivery of flood and coastal erosion protection.
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 denuded of beach 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, this report has drawn conclusions on the performance and behaviour of the beach
during this last year and also makes recommendations as to the most appropriate
management requirements for the coming year.
In general the frontage is relatively stable with only two areas of the beach reaching the
critical ‘warning’ threshold. The first of these is at the narrow section of beach along
Wellington Parade (profile 4b00504). The second area of beach is along the southern end of
the Kingsdown seawall (profile 4b00520). Both of these areas were highlighted in the
previous years report, but the beach conditions have not deteriorated any further over the
past year.
The effect of the beach recycling opportunities have been discussed in detail in Section 7.2,
however, in summary it would appear that there is sufficient material transported into the
beach recycling extraction area through natural processes to replaced material that has been
removed mechanically.
When the overall sediment budget is calculated for this frontage it is apparent that there is a
net loss of approximately 17,000m3 per year. Given the net drift along the frontage is from
south to north, it is likely that this material is being lost onto the Environment Agency’s
beaches to the north of Sandown Castle. The terminal groyne at the end of the Deal beach
and the set-back nature of the beaches to the north means that it is highly unlikely that any of
this material will return to the Deal frontage through natural processes.
This report summarises the measured changes from the between the first and second period
of analysis. It is important to recognise the inconsistency in short-term trends and 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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1.0

Introduction

Unit 9A extends from Sandown Castle to 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 coats protection assets is the responsibility of Dover District Council.
The frontage faces east and is consequently sheltered from the direct affects of the
predominant south-westerly waves. However, through the affects of diffraction and refraction,
the inshore wave climate is still influenced by offshore waves from the south and south-west.
Storms from the northern and eastern sector 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.
Beach monitoring and management have been carried out for some time along this frontage
and the majority of the beach 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 in the past.
The location of the frontage is shown on Figure 1.1, which includes the position of the
nearest project wave/tide recorder located on Deal Pier.
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2.0

Design Conditions
Table 2-1: Tide Statistics for Deal

Tide Level

Tide Height (mODN)

MHWS
MHW
MHWN
MSL
MLWN
MLW
MLWS

2.80
2.20
1.60
0.14
-1.30
-1.95
-2.60

The following design conditions have been taken from the Deal to Kingsdown strategy (July
2001). Extreme wave conditions were only generated for a single location along this frontage
and the results have been set out in Table 1 below along with the extreme water levels for
the corresponding return period events.
No joint probability analysis has been undertaken for the frontage at this present time.
However, through reference to the methodologies outlined in the recently published
Technical Report ‘Use of Joint Probability Methods in Flood Management – FD2308/TR1’
that has been developed as part of the Defra/Environment Agency R&D Programme, an
indication of the level of dependency between wave and water level events has been
estimated.
This indicates that in general, there is a low correlation between wave heights from all
directions and water levels. However, when wave heights and water levels are examined for
the particular sector in which the dependence is significantly higher, it is suggested there is a
modest correlation between waves from the north or northwest sector and water levels.
Furthermore, it is also suggested that there is a strong correlation between wave heights and
tidal surge conditions.
Table 2-2: Design Conditions for the Deal frontage

Return Period

1 in 10

1 in 25

1 in 50

1 in 100

Significant inshore wave
height (m)

2.58

2.73

2.80

2.98

Water level (OD)

3.68

-

4.03

4.23

Joint Probability

There is a ‘modest’ correlation between wave and water
level events

All topographic and LiDAR 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 2-3.
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Table 2-3: Completed Surveys Along the Deal Coastline

Management Unit 9A
Survey
Pre-Monitoring

2003

2004

2005

2006

Beach Profile
01/04/1999
14/11/2000
23/05/2001

Beach Plan

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

01/09/2003

Post-storm

Bathymetric

14/09/2003
03/06/2004

047/06/2005

13/06/2006

Digital Ground Models (DGM) of the 2006 Beach Management Plan survey are shown in
Annex B Figure 3.1. These have been superimposed upon the ortho-rectified aerial
photographs of 2005. The methodology for deriving DGMs is given in the Explanatory Notes.
Bathymetric surveys scheduled to be repeated in 2006 are not yet available but will be
included with the next BMP report.
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3.0

Difference Models

Now that 2006 Beach Management Plan data sets have been compiled, it is possible to
overlay the results onto the previous year’s data (July 2005). This enables comparative
volumetric analysis to be undertaken to determine change over a given period. The
combination of three dimensional ground models and ortho-rectified aerial photographs
allows visual representations of volumetric changes that have occurred during each analysis
period. This is shown in Annex C Figure 4.1 with negative and positive values representing
erosion and accretion during this period respectively. This figure represents the overall
erosion or accretion that has taken place during the current monitoring period in each of the
sub-divisions of the study frontage.
Figure 4.1 is the difference model of the July 2006 survey minus the July 2005 survey with
negative values representing erosion that has occurred during that past period and positive
values accretion. 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 programme.
`
Whilst these figures show an overall change in beach volume within each discrete ‘area
change boundary’ it should be recognised that the data is based on the beach management
survey, which is undertaken once each year. It is only a snapshot in time and therefore the
particular dynamics of each frontage need to be considered.
The remainder of this section of the report contains a narrative summarising the changes that
have taken place over the last two years, and as part of this exercise a hypothesis of the
processes driving these changes has been made. This has been carried out for a number of
locations along the frontage, with the extent and nature of the change generally depicting the
boundaries of each location. 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 carried out each year. This then gives an indication of the beach
variability over three time steps in each individual year.
3.1

Sandown Castle to North Street

Whilst during the period between July 2005 and July 2006 the four northernmost groyne bays
have accreted, there has been a net loss of approximately 1,500m3 across the whole of this
1km frontage. If this is considered in terms of beach loss per linear metre, however, it
represents only a small percentage of volume reduction, which is broadly equivalent to a 1%
loss of material.
3.2

North Street to Deal Pier

Again there has been a net loss of material from this frontage, which has been relatively
uniform across the 630m of this section. When this net loss is calculated as a percentage of
the overall volume of beach material along this section it equates to approximately 1% net
loss.
3.3

Deal Pier to Deal Castle

Inspection of the beach volume difference model results for this section shows that there has
been a net loss of material from this frontage; however, the majority of this material has been
lost from the area in front of the fishing boat plots. When this loss of material is expressed as
percentage of the volume of beach stored on this 420m section it represents a loss of just
over 2%.
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3.4

Deal Castle to Walmer Lifeboat Station

Whilst there has been some erosion within the northernmost part of this section, the overall
trend in this monitoring period has been one of accretion. There has been a net increase of
950m3 in this section, the majority of which has been in front of the Walmer fishing boat plots.
3.5

Walmer Lifeboat station to Walmer Castle Beach Extraction Area

Within this 0.7km length of the Walmer frontage the difference model is showing that this
section has been relatively stable with no significant net loss or accretion of material.
3.6

Walmer Castle Beach Extraction Area

For the purposes of reporting the changes in beach volume this section has been taken to
represent the area 575m north of the beach recycling access track to 780m south of the track.
This area corresponds with the area defined by Dover District Council as the ‘extraction area’
for their beach recycling works. Inspection of the difference model analysis for this area
shows that there has been a net loss of approximately 5,900m3 between the reporting period
of July 2005 and July 2006. However, in February 2006 approximately 19,500m3 of material
was mechanically removed from this frontage as part of the beach recycling works. Therefore
these figures show that when account is taken of the material that has been physically
removed, there has been a natural net input of 13,600m3 during this monitoring period.
3.7

Wellington Parade (Cecil Road to Boundary Road)

Over the 600m length of this section there has been a net accretion of 2,600m3, however,
this is shown by the difference model results to be made up from accretion in the northern
part and erosion in within the two groyne bays at the southern end of this frontage.
3.8

Kingsdown Frontage

This frontage extends from Boundary Road in the north to the Zetland Arms at the southern
extent and is groyned throughout. Inspection of the difference model results shows that there
has been a uniform loss in all but the southernmost bay and that this erosion equates to a
loss of material from the frontage of approximately 2,900m3. However, when considering the
overall losses from this section it has to be recognised that in February 2006 approximately
19,500m3 of material was recycled to this location. When this additional material is added to
the measured loss over the reporting period, the overall loss from this area is closer to
22,400m3. Anecdotal evidence suggests that the majority of this material has moved south
towards Oldstairs Bay.
3.9

Kingsdown to the MoD Rifle Range

Between the Zetland Arms and the southern extent of the Rifle Range at Oldstairs Bay there
has been a significant accretion across the whole of this frontage equating to approximately
9,800m3.
3.10

Frontage Overview

When the erosion and accretion values for each of the difference model units within the Deal
9A frontage are summed it can be seen that within the July 2005 to July 2006 monitoring
period there has been a net loss of 11,800m3. Whilst the difference model shows that the
majority of this beach loss has occurred in the Walmer Castle area, it should be recognised
that 19,500m3 of material was removed from this location and deposited on the Kingsdown
frontage in February 2006. However, regardless of the volumes of material moved within this
management unit there has still been a net loss of material from the frontage.
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It is not considered that there have been any significant losses across the southern boundary
of this unit and due to the bathymetry and wave climate in this area it is highly unlikely that
there are any offshore transport mechanisms in place along this frontage. The losses are
therefore assumed to be across the northern boundary, i.e. past the large groyne at
Sandown Castle.

Table 3-1: Summary of Completed Surveys Along the Deal Frontage

Section
Number
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
Total

Error
Estimate*

Erosion/Accretion
(2005 to 2006)

/- 1,338 m3
+
/- 958 m3
+
/- 860 m3
+
/- 2,020 m3
+
/- 1,835 m3
+
/- 5,926 m3
+
/- 1,791 m3
+
/- 1,146 m3
+
/- 1,777 m3

-1,582
-1,659
-2,866
+953
-327
-15,861
+2,613
-2,930
+9,825

-

-11,834

+

* Error estimates are calculated as the survey area multiplied by a +/- 30mm error margin,
although unlikely the error of combined surveys can be up to double this figure

To provide a visual summery, the data for the entire frontage is illustrated as a graph in
Figure 3.10-1. This plots volume change for each of the above sections against the relevant
chainage commencing at the northern boundary. This clearly highlights the general pattern of
erosion interspersed with occasional pockets of accretion.
Also shown is the overall difference in beach volume calculated from the commencement of
the project in 2003. When the volumetric change since the beginning of the programme is
calculated, this shows that there has been an overall net loss of approximately 18,000m3 of
material over the 2003/06 period. This figure does, however, include a capital renourishment
volume of 48,000m3, which needs to be taken into account when determining the overall net
loss between 2003 and 2006.
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Figure 3.10-1: Summary of Beach Volume Change along the Deal, Walmer and Kingsdown Frontage
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4.0

Profile Evolution

While beach plan surveys provide a more accurate view of morphological change and beach
volume levels, profiles still provide a visually more discernable impression of the beach cross
section. Also, to ensure that the results from the difference models are representative of net
change rather than a particular event that may have been captured by the survey, the beach
profiles have been cross referenced with the other profile surveys carried out in previous
years. This allows the cross shore evolution of the beach to be examined and provides an
indication of where on the profile erosion and accretion have occurred.
The following section therefore discusses changes in beach profile within each of the seven
discrete frontage areas.

4.1

Sandown Castle to North Street (Profile 4b00364 to 4b00397)

During this last year this section of the frontage has experienced a small loss of material
which equates to approximately 1% loss in cross sectional area. Inspection of the profile
below shows that the storm berm has been flattened out and some of this material has been
deposited above MHW. The majority of the losses have occurred below this elevation
although the beach slope has remained relatively constant over this period.

Figure 4.1-1: Profile 4b00367

4.2

North Street to Deal Pier (Profile 4b00397 to 4b00413)

Profile 4b00407 is indicative of the change that has occurred along this section of the
frontage over this monitoring period and from the difference modelling that has been
undertaken it is known that a small loss, broadly equivalent to 1% of the cross sectional area
of the section has taken place. The profile plot below shows that as with the previous beach
section, there has been a redistribution of the volume of material above the MHW line, whilst
below this level the profile appear unchanged.
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Figure 4.2-1: Beach profile 4b00407

4.3

Deal Pier to Walmer Castle (Profile 4b00413 to 4b00466)

The profiles within this length of the frontage show an accretional trend in CSA and
inspection of the profiles, of which 4b00453 below is indicative, shows that there has been a
redistribution of material across the profile. This is shown as a loss of material from below
MHW and an accretion above.

Figure 4.3-1: Beach profile 4b00453
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4.4

Walmer Castle and Beach Recycling Borrow Area (Profile 4b00466 to 4b00489)

This area has been subject to significant losses over this reporting period, which has largely
been as a result of the beach recycling that took place in February 2006. Examination of the
profile for this and the previous year shows that there has been a uniform loss of material
from the active face of the profile as well as from the crest of the beach. This corresponds
with the areas of operational extraction.

Figure 0-1: Beach profile 4b00485

4.5

Wellington Parade (Profile 4b00489 to 4b00508)

This part of the frontage has experienced both erosion and accretion, although Profile
4b00503 below illustrates where the latter has occurred at the southern end of this frontage.
This plot shows that whilst some accretion has occurred below MHW, the majority has been
in the upper parts of the profile.

Figure 4.5-1: Beach profile 4b00503
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4.6

Kingsdown Frontage (Profile 4b00508 to 4b00520)

The difference model has shown that the Kingsdown frontage has lost approximately
2,900m3 of material over this reporting period. However, this does not take into account the
volume of material that was deposited along this frontage in February 2006 as part of the
beach recycling works, which equated to approximately 19,500m3. The profile shown below
represents the condition of the beach sometime after the recycling had taken place and whist
it does show that there has been an increase in beach level and volume it should be
recognised that there have been significant losses from this frontage when account of the
recycled material is taken.

Figure 4.6-1: Beach profile 4b00519

4.7

Kingsdown to MoD Rifle Range (Profile 4b00520 to 4b00538)

Profile 4b00536 below is at the southern end of this frontage at Oldstairs Bay and
comparison of the 2005 and 2006 beach profiles shows that there has been a significant
accretion in this area over this reporting period. The crest width in this location has increased
by approximately 8m.

Figure 4.7-1: Beach profile 4b00536
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5.0

Wave Climate

A detailed analysis of the wave climate for June 2005 to June 2006 can be found in Annex D

6.0

Storm Events

There were a number of storm events during the reporting period, that exceeded the storm
threshold, but no post storm profiles have been taken. Systems have now been put in place
to allow early notification of storm threshold ascendance thus allowing early mobilisation.
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7.0
7.1

Performance Overview
Critical Beach Conditions

As part of the ongoing management of the Deal to Kingsdown a beach monitoring
programme known as the Beach Response Management System (BRMS) was introduced in
2000. The objective of the BRMS was to provide Dover District Council (DDC) with a
monitoring and management system for their overall Coastal Defence Strategy.
A significant stress point is outlined within the BRMS as being on the northern end of
Sandown Castle where defence outflanking is a significant issue. A second stress point
coincides with the change in seawall section at the base of the Sandown Castle at the
northern end of the existing groyne field (Profile 4b00364). This is significant because a
lowering of beach to failure levels would influence the old wall far greater than the newer wall
foundations.
Storm events can cause significant drawdown of beach levels at Deal, forming embayments
and headlands in the area around Deal Pier. The standard of protection against flooding is
currently moderate as beach accretion has reduced the overtopping risk over recent years.
Nevertheless, damages may occur for events with return periods in excess of 1:20 years.
Significant overtopping has occurred between the Royal Hotel and Horsa Road (Profile
4b00388) when beach levels are low. Another stress point has been identified in the vicinity
of the seawall at north Kingsdown (Profile 4b00504), as here, a significant change in
shoreline orientation is apparent.
As part of the development of the BRMS, beach critical beach locations were examined and
a range of trigger levels determined for each individual profile. These trigger levels have
been listed below for a range of locations along the frontage.
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Table 7-1: Critical Beach Thresholds Defined by the BRMS

BRMS
ref. no

Location

Closest profile

G1

North of
Sandown
Castle

G2

Sandown
Castle

Not in this beach
management
frontage
Not in this beach
management
frontage

Critical threshold
N/A

N/A

Actual beach
dimension/level
7.2

N/A

N/A

1st groyne bay
south of
Sandown
Castle
Between
groynes 15 &
16
Most southerly
groyne
100m south of
pier

4b00364

Warning level <3.5mOD
Failure level <1.7mOD

5.0mOD

4b000379

Warning level <3.7mOD
Failure level <1.8mOD

4.5mOD

G7

Deal Castle

4b00421

G8

Downs Sailing
Club

4b00444

G3

G4
G5
G6

G9
G10
G11
G12
G13
G14
G15

Sign post on
Wellington
Parade
Channel View
– Wellington
Parade
Beach Crest –
Wellington
Parade
Last groyne
bay north of
Kingsdown
Public Slipway
SSSI signpost
on Undercliffe
Rd
Marker
superseded by
new scheme

Warning level <3.6mOD
Failure level <1.6mOD
Warning level <3.9mOD
Failure level <1.9mOD
Warning crest width
<10m
Failure crest width <5m
Warning crest width
<30m
Failure crest width <10m
Warning crest width
<30m
Failure crest width <10m
Warning crest width
<40m
Failure crest width <10m
Warning crest width
<25m
Failure crest width <10m

4b00397
4b00410

4b00466
4b00489
4b00504
4b00508

Warning level <3.0mOD
Failure level <1.2mOD

4b00520

Warning level <3.2mOD
Failure level <1.4mOD

4b00527

Warning crest width
<40m
Failure crest width <10m

7.3

N/A

N/A

.
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5.5mOD
5.5mOD
25m
60m
90m
75m
17m
[Below Warning
Level!]

4.5mOD
2.7mOD
[Below Warning
Level!]

60m
7.4

N/A
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7.2

Sediment Budget

The net sediment drift direction along the frontage is from south to north although there is a
significant secondary wave direction from the northeast, which influences littoral transport
and can cause annual variations in transport volumes and even localised reversal of the
normal pattern of sediment transport.
Inspection of the difference model results from the two complete years over which the
analysis has been undertaken does give an indication of the losses and gains experienced
along this frontage since the start of the programme.
The overall net loss/gain along this frontage is summarised below:
2003/04 – Net gain of 17,500m3
2004/05 – Net loss of 23,500m3
2005/06 – Net loss of 11,800m3
2003/06 – Net loss of 17,800m3
When considering these figures it should be noted that there was a capital beach recharge of
48,000m3 at Kingsdown in January 2004. If this is taken into account then the net gain shown
for 2003/04 actually represents a net loss of 30,500m3 and the overall net loss from this
frontage equates to approximately 66,000m3 in three years. However, if the natural losses
that are expected following a capital renourishment scheme are considered, then it is likely
that the actual net loss from this frontage is in the region of 17,000m3 per year.
It is not considered that this frontage suffers any significant offshore losses and given the
significant physical barrier provided by the MoD Rifle Range seawall at the southern end of
the frontage, it is also considered that alongshore losses across this boundary are unlikely.
Consequently the most likely transport pathway from this management unit is northwards
across the northern boundary into the Sandwich Bay (Unit 8C). Inspection of the volumetric
analysis results for this frontage shows that there has been an accretion of material of
approximately 30,000m3 between 2003/04 and 2006, which supports this assumption.
As far as the availability of material for extraction from the recycling borrow area at Walmer is
concerned, it is difficult to quantify exactly how much will be available by the Spring of 2007.
This is primarily because the survey data on which the above sediment budgets were
calculated is dated July 2006. Before the next recycling operation there is at least 6 months,
during which a significant volume of material could be transported into the borrow area.
Currently the difference model is only showing a net loss of 5,900m3 after 19,500m3 was
extracted in February 2006. Therefore, in the 5 months following the extraction of material,
approximately 13,600m3 has returned to the borrow area, thus demonstrating the
sustainability of the recycling operation.

8.0

Coastal Works

In February 2006 beach recycling works were carried out on this frontage. Material was
extracted by excavator from the active veneer of the beach along the 700m borrow area
frontage and transported by road to Kingsdown. Here it was distributed along the groyned
frontage to replace material that had been transported south during the previous year of
prevailing northerly conditions.
Approximately 19,000 m3 of material was recycled between the 1st and 15th February 2006.
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9.0

Conclusions

The data that has been recorded over this reporting period and summarised in this beach
management report exhibits many trends. Along the frontage there are areas where small
amount of erosion and accretion have occurred, however, there are two key locations where
the difference modelling has shown these changes to be significant. The first of these
locations is the beach recycling extraction area at Walmer, where after the extraction of
material in February 2006 a net loss of material has occurred. This extracted material was
deposited at Kingsdown, however, shortly after deposition this material was transported
southwards towards Oldstairs Bay during an uncharacteristically prolonged period of
northerly waves. The second area shown to be significantly changed from 2005 is therefore
Oldstairs Bay which has accreted by approximately 8m at the crest.
Whilst there has not been any significant erosion that would give rise to alarm shown by the
difference model, the loss of material from within the groyne bays at Kingsdown highlights
the need for maintenance and repair of these groynes.
When the difference model is referenced for previous years, it can be seen that there is an
ongoing trend of net loss from this frontage; however, because of the capital beach recharge
in 2004 it has not been possible to fully quantify sediment budgets at this time. The ongoing
monitoring of this and the neighbouring frontage (Sandwich) will, however, provide a greater
understanding of the coastal process in action along this frontage as well as helping to
predict future morphological change.
The difference model has also highlighted the significant volumetric changes that have
occurred at the beach recycling borrow area at Walmer. Here there was a significant
extraction of material in February 2006, however, by July 2006 the model is showing that the
in 5 months the area had recovered almost 70% of this material. It is therefore concluded
that over the full period of a year the losses incurred as a result of the breach recycling
operation would be replaced by natural sediment transport processes.
All historic monitoring data is available at www.channelcoast.org, and future surveys will be
obtainable after satisfying the projects quality assurance procedures.

18

Beach Management Plan Site Report 2006
9A – Deal

Profile Locations

19

