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1.0 Executive Summary
The beaches along this 8.5km frontage range from narrow shingle beaches to a wide
and well established sand dune system. The surveys that have been undertaken on this
frontage between 2003 and the present day, together with the analysis based on this
collected data, show that there is significant variation in beach volumes within the
Management Unit.
The volumetric analysis that has been undertaken has highlighted that there has been a
net gain of material for this frontage over the reporting period, although as a percentage
of the overall volume of material on the frontage this is low.
When the beach profiles are examined in detail it can be seen that the northern half of
the frontage, i.e the sandy foreshore backed by dunes, has exhibited a general profile
change that is similar along its whole length. The change is broadly described as being
a gain in material to the beach face. The exceptions to this are the areas directly to the
south of the River Stour Estuary, where adjacently, scour has occurred, and a little
further south, erosion to the beach face is evident.
The southern half of the frontage, between Sandwich Bay Estate and Sandown Castle,
which is predominantly a shingle beach has remained relatively stable, despite beach
level fluctuations as a result of littoral transport. It is also apparent here that a
redistribution of material across the typically active part of the profile may also be the
cause of this.
The data collection period is still too short to derive any behavioural trends at this point
in time, although reference to the volumetric change measured since the beginning of
the programme does show that there has been an over all net gain on this frontage of
approximately 36,000m3 of material over the reporting period.
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2.0 Introduction
Unit 8C extends from Shell Ness at the mouth of the River Stour to Sandown Castle at
the northern end of the town 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 and open space recreational areas, namely the prestigious 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. 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 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. Closer inshore are the Brake Sands,
which whilst being much smaller than the Goodwin Sands, still locally affect the inshore
wind climate.
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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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
The schedule of completed surveys since the start of the Regional Monitoring
Programme is given in Table 3.1-1.
Digital Ground Models of the 2007 Beach Management Plan topographic survey are
shown on Plate 2, superimposed upon the ortho-rectified aerial photographs of 2005.
The method used for deriving Digital Ground Models is given in the Explanatory Notes
(Annex A).
Table 3.1-1: Schedule of Topographic Surveys

Unit 8C
Profile

Beach Plan

26/10/2003

26/10/2003

15/01/2004
25/03/2004
07/07/2004
16/08/2004

Post-storm

07/07/2004

12/04/2005
06/09/2005
19/10/2005

06/09/2005

30/03/2006
17/08/2006
26/10/2006

17/08/2006
14/12/2006

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

20/06/2007
14/11/2007

4

Beach management plan Site Report 2007
4b Unit 8C – Sandwich Bay

3.2 Bathymetric
The schedule of surveys since the start of the Regional Monitoring Programme is given
in Table 3.2-1.
Table 3.2-1: Schedule of Bathymetric Surveys

Unit 8C
Date

Line Spacing

Distance Offshore

14/09/2003
10/06/2006

50m
50m

1,000m
1,000m
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4.0 Analysis
4.1 Difference Models
Now that the 2007 Beach Management Plan (BMP) data set has been compiled, it is
possible to overlay the results of the survey with the previous years data (2006). This
enables comparative volumetric analysis to be undertaken to determine change over a
given period. Through the use of three dimensional ground models and the orthorectified aerial photographs it is possible to create a visual interpretation of the
volumetric change that has occurred during each analysis period.
Plate 1 shows the difference models generated from the 2007 BMP survey minus the
2006 BMP survey, with negative values (red) representing erosion and positive values
(blue) accretion (note that 0.25m difference in elevation is considered as “no change”).
Whilst these plates 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 plan survey, which is undertaken once each year. It is therefore only a
snapshot in time and the particular dynamics of each frontage need to be considered.
This will ensure that the information shown in the difference models represents the net
change rather than capturing a particular extreme variation caused by a large event.

4.2 Profile Evolution
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 annually.
This gives an indication of the beach variability over three time steps in each individual
year. Profiles also provide important information about the change in beach
shape/gradient that is not always apparent from difference models.
The following section of the report contains a narrative summarising the changes that
have taken place over the last year. Where appropriate, plots of the beach profile have
been included to illustrate any significant change.
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4.3 Unit 8C Analysis
Table 4.3-1: Unit 8C - Summary of Erosion/Accretion Totals

Area
Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8
Section 9
Section 10
Section 11
Section 12
Section 13
Section 14
Section 15
Section 16
Section 17
Section 18
Section 19
Section 20
Section 21
Section 22
Section 23
Section 24
Section 25
Section 26
Section 27
Section 28
Section 29
Section 30
Section 31
Section 32
Section 33
Section 34
Section 35
Section 36
Section 37
Section 38
Section 39
Section 40
Total

Error
Estimate*
+
/-818m3
+
/-2342m3
+
/-1488m2
+
/-1844m2
+
/-2404m2
+
/-1766m2
+
/-940m2
+
/-902m2
+
/-889m2
+
/-897m2
+
/-887m2
+
/-988m2
+
/-953m2
+
/-883m2
+
/-1172m2
+
/-1598m2
+
/-1276m2
+
/-856m2
+
/-1131m2
+
/-1057m2
+
/-489m2
+
/-381m2
+
/-388m2
+
/-437m2
+
/-412m2
+
/-411m2
+
/-310m2
+
/-428m2
+
/-585m2
+
/-473m2
+
/-609m2
+
/-565m2
+
/-918m2
+
/-595m2
+
/-360m2
+
/-430m2
+
/-520m2
+
/-446m2
+
/-241m2
+
/-314m2
+
/-34,403m2

Erosion/Accretion
(2006 to 2007)
-2397
2761
4319
6314
8482
4043
1888
221
-1124
-859
-950
-1721
-1107
-851
-342
-573
-722
-205
289
-986
-750
-354
-397
-99
311
253
-413
-612
-2377
-876
1105
187
5026
-2150
-1983
-987
1130
-2838
-1214
-965
8,477

* Error estimates are calculated as the survey area multiplied by a +/- 30mm error margin, although
unlikely the error of combined surveys can be up to double this figure
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There were no notified recycling activities at Unit 8C within the reporting period.
Detailed analysis for each section is provided on the following pages.
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Figure 4.3-1: Unit 8C Beach analysis sections (North)

Figure 4.3-2: Unit 8C Beach analysis sections (Central)

Figure 4.3-3: Unit 8C Beach analysis sections (South)
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4.3-1 Shell Ness to the Princes Drive Car Park (sections 1 to 15)
Inspection of the difference model results shows that there has been some significant
yet localised erosion at the mouth of the River Stour Estuary. At this location alone, a
total of 2,397m3 of beach has eroded over the last year.
Figure 4.3-1. Landward retreat of the beach berm, adjacent to the River Stour Estuary

Profile 4b00123, located in the centre of a large area of ‘scour’, displays a landward
retreat of the beach berm of approximately 15m. It may be the case that river flow from
the Stour Estuary has caused this, but more likely it is the south-north direction of
longshore transport that is removing this material, as the orientation of the coast
changes.
Inspection of the SANDS profiles for sections 2 and 3 indicates that the dunes have
increased in size, and the foreshore has raised. Marked gains in beach volume have
therefore been recorded (2,761m3 and 4,319m3 respectively). Losses to CSA however,
are shown to have been on the beach face.
Profile 4b00131 displays a marked drawdown of beach material the lower beach face,
mostly between the Autumn 2006 surveys, and the BMP 2007 surveys.

24
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Figure 4.3-2. The effects of a storm event in December 2006 on the beach face at profile 4b00131

Storm events in December 2006 especially, and January and March 2007 are likely to
be the cause. Storm waves appear to have caused drawdown of beach material from
the lower beach face to the toe/foreshore between February and June of 2007 (the
storm period), creating a steep beach face, shown in green on figure 4.3-2.
The spring profile surveys of 2007 display a marked increase to the upper beach face
(approximately 10m2 in CSA). A likely explanation for this being high tides, transporting
eroded beach material from the lower, to the upper beach face.
The remainder of this frontage has experienced accretion over this monitoring period,
largely at the beach face. This is most apparent at section 5, where 8,482m3 has
accreted. Observation of sections further to the south provide some explanation. The
majority of southern sections in Unit 8C follow a trend of erosion over the reporting
period. The south to north direction of Littoral transport may therefore have transported
material from these sections further to the north. Table 4.4-1 (summary of beach
volume change) confirms this as total losses between sections 10 and 40 of 16,030m3.
Total gains of material between sections 1 and 9 were 24,507m3.
From sections 9 to 15, a distinct band of erosion on the lower beach face, and band of
accretion at the upper beach face is displayed on the difference models. The SANDS
profile for 4b00197 (BMP surveys 2006 to 2007) indicates that low water tides may be
responsible for the transportation of material in this way, as the loss of material
balances the gains further up the beach profile (shown on fig 4.3-3).
This diagram would benefit from having the water levels displayed.
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Figure 4.3-3. Erosion to the foreshore/accretion to the beach face at profile 4b00197

Little change can be detected to the remainder of this profile, and indeed the rest of the
profiles within sections 9 to 15.

4.3-2 Princes Drive Car Park to Sandwich Bay Estate (Sections 16 to 23)
Between the Princes Drive car park and the northern extent of the Sandwich Bay estate
there has been a net erosion of 3,698m3 between July 2006 and June 2007. Figure 4.34 below is indicative of the whole of this frontage, and shows a narrow band of erosion
on the upper beach face, and beach toe/foreshore.

Figure 4.3-4. Redistribution of beach material across profile 4b00243
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The changes noted are characteristic of a redistribution of material across the profile.
The dunes backing the beach appear to have remained stable.

4.3-3 Sandwich Bay Estate to Sandwich Bay Sailing Club (Sections 24 to
28)
The overall trend for sections 24 to 28 over the last year has been one of erosion.
Despite the appearance of marked losses of material at the beach toe and berm, a
distinct band of accretion is displayed on the difference model on the beach face in
sections 27 and 28. As a total loss of only 560m3 has been recorded over the last year
however, natural redistribution of the beach is the probable cause. Fig 4.3-5 supports
this, as it shows how the beach profile has fluctuated, with very little actual loss/gain of
material.

Figure 4.3-5. Redistribution of beach material across profile 4b00282

To a lesser extent, a similar trend is apparent at sections 24 to 26. With a greater
increase of material on the beach face however, these sections have gained slightly in
volume (311m3 and 263m3 for sections 25 and 26 respectively)

4.3-4 Sandwich Bay Sailing Club to Sandown Castle (Sections 29 to 40)
Across this 2.8km frontage there has been a net accretion of approximately 5,942m3.
The majority of this increase has occurred in the central area of this frontage.
At Sandwich Bay sailing club (sections 29 and 30), some large-scale losses can be
seen at the lower beach face. Accretion to the upper beach face appears to have
compensated for this loss. Natural redistribution is a probable explanation. More
specifically, it is likely to have been a result of high water tides, which appear to have
transported material from the lower beach face, and deposited it further up the profile. It
is significant to mention however, that a storm event in December 2006 may have
contributed to the overall loss of beach material.
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The difference model shows section 33 to have gained the most in beach volume over
the last year for this frontage, with a total increase of 5,026m3. The explanation for this
can be derived from the most southern extent of Unit 8C at Sandown Castle. To the
north of this landmark, the coast re-aligns landward, causing material to deposit locally.
Subsequently, this realignment has had a knock on effect to the adjoining sections of
the Unit 8C frontage. The difference model displays marked losses at sections 38 and
39, which is to be expected due to the interruption of sediment transport by Sandown
Castle. As a result, material from sections 38/9 appears to have been lost to section 37
in the form of longshore transport. Similarly, sections 34 to 36 have decreased in beach
volume as material has been transported into section 33.
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4.4

Long Term Summary

Beach volumes within Unit 8C have fluctuated greatly on an annual basis since the start
of monitoring in 2003.
With the exception of 4 sections, beach levels between 2003 and 2004 were eroding.
The total loss was recorded to be 46,498m3. The northern extent of Sandwich Bay
experienced the highest/greatest losses, especially at the mouth of the River Stour
Estuary. It is likely that seaward river flow here caused sediment to be transported
offshore. Combined with the effects of longshore transport, it is unsurprising that section
2 experienced the largest loss of 4,691m3. Throughout the remainder of the unit
however, losses were constant, with most sections decreasing by approximately 10002000m3.
Between 2004 and 2005, a dramatic trend reversal was seen to the previous years
result. Across the unit, beach levels increased by 79,799m3. This continues to be the
largest gain of beach volume since monitoring began.Probable explanations for this
include alongshore transport mechanisms, which bring in material from the southern
boundaries. There is also likely to be significant interaction with the offshore sand banks
(such as the Goodwin Sands some 6km offshore to the Southeast). Changes to wind
and wave climates between 2004 and 2005 may have encouraged the transport and
deposition of sediment from this offshore source. At the level of analysis undertaken for
this Beach Management Plan Report however, it is not possible to quantify the amount
of shingle that may be entering the frontage at this point in time.
The reporting period of 2005-2006 saw far fewer fluctuations in beach volume, and
subsequently a stabilisation of the beach at Sandwich Bay. A total of 5,031m3 was
reported to have been lost within this period. Despite some large scale losses to the
North of the unit, again probably caused by the seaward river flow of the Stour
combined with longshore transport, beach levels naturally redistributed after the
previous years dramatic increases.
Over the last year, trends have reverted back to those of the 2004-05, albeit not to the
same extent. The beach within unit 8C has gained 8,477m3 of material over this time.
Conversely, it is the northern section of the unit that has experienced the largest gain,
between sections 2 and 7, and the southern extent of the unit that has experienced
losses of beach volume. Much of this loss can be attributed to natural beach
redistribution. Since monitoring began however, reversals in trend of beach loss and
gain can most likely be attributed to longshore transport patterns.
As sediment moves through the system in a south to north direction, some areas
experience gains in beach volume, and consequently areas further north experience a
shortage of sediment, resulting in lower beach levels.
Since monitoring began, it has been calculated that Unit 8C has gained 36,727m3 of
beach material, indicating that the beaches along this unit are accreting. The fluctuating
nature of beach levels (shown in Table 4.4-1) since monitoring began however display
how erosion as a result of longshore transport, the effects of the Stour Estuary and
storm events continue to be a problem, but not an unmanageable one. It is clear
therefore that the continuation of monitoring will play a vital role in the stability of this
coastline.
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Table 4.4-1: Beach Volume Change Summary (2003 - 2007)

Volume Change (m3)
Area

Section 1
Section 2
Section 3
Section 4
Section 5
Section 6
Section 7
Section 8
Section 9
Section 10
Section 11
Section 12
Section 13
Section 14
Section 15
Section 16
Section 17
Section 18
Section 19
Section 20
Section 21
Section 22
Section 23
Section 24
Section 25
Section 26
Section 27
Section 28
Section 29
Section 30
Section 31
Section 32
Section 33
Section 34
Section 35
Section 36
Section 37
Section 38
Section 39
Section 40
TOTAL

2003 2004
-597
-4691
-260
360
-2654
-1661
-1167
-2396
-1494
-1798
-2130
-1824
-2277
-1761
-2553
-647
163
-2499
-3218
-2061
-517
-447
-1017
-1292
-1237
-826
-1214
-2334
-2410
-952
-149
-521
-2192
-306
-159
710
2147
-385
-755
2563
-46,498

2004 2005
1668
3052
7550
7381
6739
4399
23
899
1222
1091
752
215
1275
722
2384
2405
3062
4931
6328
5644
2312
900
625
479
542
929
781
548
-47
653
1719
-182
-1067
3256
878
201
-1560
823
1571
4676
79,779
30

2005 –
2006
-3565
2923
1916
4877
-2314
-1146
-1152
-1141
-876
-565
-718
-542
-1417
-1288
-1371
571
1117
1323
2082
567
-283
-858
-452
106
79
-1104
-1265
-1380
-126
123
137
551
485
2036
-137
-459
-382
263
777
-2423
-5,031

2006 2007
-2397
2761
4319
6314
8482
4043
1888
221
-1124
-859
-950
-1721
-1107
-851
-342
-573
-722
-205
289
-986
-750
-354
-397
-99
311
253
-413
-612
-2377
-876
1105
187
5026
-2150
-1983
-987
1130
-2838
-1214
-965
8,477

Total

-4,891
4,045
13,525
18,932
10,253
5,635
-408
-2,417
-2,272
-2,131
-3,046
-3,872
-3,526
-3,178
-1,882
1,756
3,620
3,550
5,481
3,164
762
-759
-1,241
-806
-305
-748
-2,111
-3,778
-4,960
-1,052
2,812
35
2,252
2,836
-1,401
-535
1,295
-2,137
379
3,851
36,727
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5.0 Wave Climate
Deal Pier - July 2006 to June 2007
Location
OS:
WGS84:

638145E
152700N
Latitude: 51° 13' 25.652"N

Longitude: 01° 24' 33.332"E

Water Depth
N/A
Instrument Type
Rosemount WaveRadar Rex
Data Quality
C1(%)

Sample interval

98

20 minutes

Storm Analysis
Wave records are recorded by a wave rider buoy off Deal Pier.
Highest events in 2006/7
Date/Time
20-Mar-2007
11:00
18-Jan-2007
12:40
03-Dec-2006
10:00

Tidal
stage
(Ref
HW)

Tidal
range
(m)

Tidal
surge*
(m)

Max.
surge*
(m)

Hs

Tp

Tz

Dir.

Water
level
elevation
*
(OD)

1.73

8.3

5.4

-

2.94

HW

7.1

0.57

0.69

1.71

10.5

7.0

-

1.56

HW +3

5.2

-0.18

-

1.58

9.0

5.4

-

1.85

HW +1

5.6

-0.67

-

All times are GMT
Table 5.1-1 Highest events during the reporting period, July 2006 to June 2007

A storm is defined using the Peaks-over-Threshold method (Annex D). 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 since it covers the build-up
and decay typical of a mid-latitudes depression.
At present, the threshold for an individual site is derived empirically, since the
measurements span 1 year only and, therefore, errs on the low side. Once the record
length exceeds 5 years, a more realistic value of the threshold can be derived, so as to
identify 3 or 4 storms in an average year. The threshold used for Deal Pier is 1.5m.

Figure F2 (Annex D) shows the monthly time series of Hs, with the threshold shown in
red. The occurrence of storm waves in the current reporting period is also compared
*

Tidal information is obtained from the nearest recording tide gauge (the gauge at Deal measures tides also). The
tidal 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. Tidal information in the storm figures is from Dover.
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with similar storm waves in previous years in Figure F3. Subsequent figures show a
time series of the wave conditions for the largest events listed in Table F1, together with
the tidal conditions at the nearest tide gauge. Each graph is centred around the highest
Hs of the individual event.
Acknowledgements
Tidal predictions were produced using the TASK2000 software, kindly provided by the
Permanent Service for Mean Sea Level (PSMSL), Proudman Oceanographic
Laboratory.
A detailed analysis of the wave climate for July 2006 to June 2007 is given in Annex D.
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6.0 Storm events
There were 3 storm events during the reporting period that exceeded the storm
threshold of 1.5m. These occurred on 3rd December 2006, 18th January 2007 and 20th
March 2007 respectively. A post storm survey was carried out on the 14th December
2006. (Figure 6.1-1). The largest recorded significant wave height (Hs) was 1.73m and
occurred during the March 2007 storm.

Figure 6.1-1: Monthly time series of Hs at Unit 9A

Blue Line –
Red Line –
Green Line –

Significant wave Height (Hs)
Storm Threshold (2.75m)
Post Storm Survey

Summary
Sandwich Bay experienced fewer storms, but the magnitude of the largest storms was
similar to the last reporting year. Storms were concentrated in three periods
(December, January and March). Peak wave periods of ~10s were observed during all
storms.
Storm surges accompanied all of the storms, but were either lengthy events (~12-16
hours) or lagged the storm peak. The positive surge accompanying the largest storm
was clearly a result of meteorological conditions, but the broadly similar weather
conditions during the second and third storms were associated with significantly
different surge conditions.
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7.0 Performance Overview
There has been no formal definition of critical beach conditions along the Sandwich Bay
frontage, and because of the varied nature of the beach, types of formal 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 be continually monitored.
The difference models and profile analysis 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.
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.
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8.0 Conclusion
The data that has been recorded over this reporting period and summarised in this
beach management report exhibits many trends. The volumetric analysis that has been
carried out from the last two surveys show that there has been accretion of
approximately 8,500m3.
Observation of SANDS profiles show that the sand dunes to the north of Unit 8C have
changed very little over the last year. The shingle beach to the south has fluctuated, but
the likely cause of this is natural redistribution. A storm event in December 2006 aids a
likely explanation for the loss of material adjacent to the River Stour Estuary, and
indeed in some areas to the north of Sandown Castle.
Despite this, the long-term volumetric change summary within this report shows how
annual fluctuations have not always been so minor. After an initial loss of 46,498m3 in
2003-2004, this unit subsequently gained 79,779m3 of beach material in 2004-2005.
Changes in littoral transport patterns may be responsible for this. 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 some 6km offshore to the Southeast). But, at the level of analysis
undertaken for this Beach Management Plan Site Report however, it is not possible to
quantify the amount of shingle that may be entering the frontage at this point in time,
and as such the results should not be relied upon to quantify the state of the shingle
beach.
Whilst an understanding of the foreshore morphology is important in terms of its
impacts on coastal processes, an understanding of the way in which the shingle is
moving along this, and the neighbouring frontage of Deal, is paramount in informing and
developing future beach management practices. It is therefore recommended that the
next strategy review seek to take the information gathered as part of this monitoring
programme and use this to look in more detail at the individual rates of sand and
shingle movement along the frontage.
All historic monitoring data is available at www.channelcoast.org, and future surveys will
be obtainable after satisfying the projects quality assurance procedures.
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Profile Location Diagrams
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