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NB: The 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.
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, Tankerton is now covered by 4aSU10 (“4a” is the coastal sub-cell) rather than MU5A,
although the unit boundaries remain the same.
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Summary
The shingle beaches along the Tankerton Swalecliffe frontage provide vital protection to the seawall
and urban areas along this stretch of coastline. The monitoring and management of this asset is
therefore crucial to the successful and sustainable delivery of flood and coastal erosion protection.
The condition and performance of different beach sections are currently monitored through the
Strategic Regional Coastal Monitoring Programme. This report evaluates changes along the coastline
from the 2012 summer to the 2013 summer survey. This is the eighth Beach Management Plan
(BMP) report to be produced for Survey Unit (4aSU) 10 since the beginning of the project in 2003.
The key findings are listed below;


Tankerton lost 1,973m3 during 2012/13. All analysis units experienced a net loss, although
this masks significant areas of erosion and accretion. The most dynamic area was Section 4
(Long Rock), due to the presence of the spit, which continues to migrate westwards.



The scheme at Long Rock to change the Swalecliffe Brook mouth was not a success, as the
material excavated to create the new channel was moved back into the mouth by wave
action within two weeks of the channel being cut. Cliffing also continues to be a problem in
this area.



No storms were recorded during this reporting period; therefore 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. In addition,
post-storm surveys may be carried out if any event is deemed to have significantly affected the
frontage. An interim report will be issued on completion of the spring profile survey, with the next
BMP report scheduled to be issued after completion of the Summer 2014 beach plan survey. All
historic monitoring data is accessible online (www.channelcoast.org), and future surveys will be
available after satisfying quality assurance procedures.
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1.0 Introduction
This report considers the stretch of beach located between Whitstable Harbour and Long Rock. The
boundaries for this 3.5km long shingle beach are consistent with the Isle of Grain to Dover Harbour
Shoreline Management Plan (1996), encompassing Survey Unit 4aSU10. Canterbury City Council
manages this stretch of coastline and maintains a ‘Hold the Line’ policy in order to protect the
infrastructure and settlements that lie behind.
This stretch of coast has undergone one of the longest periods of monitoring for a beach included in
the Strategic Regional Coastal Monitoring Project (SRCMP), with data extending as far back as 1975.
Prior to 2003, cross sectional data was achieved by chain and level at designated beach level
stations. More recently the SRCMP has carried out monitoring using land based GPS techniques.
These comprise biannual profile surveys and a complete beach plan survey every year, full details of
which can be found in the explanatory notes (Annex A). Bathymetric data was last collected for this
area in 2007.
1.1
Coastal processes
Tankerton Bay extends from Whitstable Harbour to Long Rock and comprises low-lying land and
floodplains to the west, with coastal slopes to the east. One of the main features along this stretch
of coastline is ‘The Street’, a linear shingle bank that runs perpendicular to the coastline at the
western end of this survey unit. It is estimated to be around 2km long, with up to 1km visible during
low tide. There is a similar but much shorter feature 0.5km west of The Street.
Swalecliffe Brook is located at the boundary between 4aSU10 and 4aSU11. The area surrounding the
brook mouth is an accreting spit and headland, known locally as ‘Long Rock.’ The beach area to the
west of Swalecliffe Brook undergoes occasional recycling, with material extracted from the shingle
spit and the mouth of the Brook. The shingle extraction effectively shortens the spit by up to 50m
(eastward) and widens the mouth of the Brook.
The drift direction for North Kent tends to be of similar nature along the whole coastline, with net
transport from east to west. This rarely changes along this coastline although if the predominant
wind direction consistently approaches from the west high energy waves can temporarily reverse
the dominant trend to west to east.
The positioning of Tankerton does not allow westerly winds sufficient time or space to create large
constructive waves which impact the shoreline. The largest threats to the shoreline are NNW, N,
NNE or NE winds as these, teamed with a strong wind, travel across a long uninterrupted distance
across the North Sea which generates large destructive waves. This was the case in 1953, when
combined with a large tidal surge the east and south east of England experienced severe flooding,
due to strong waves breaching the seawalls.
1.2
Defence & management
Over time, Tankerton’s frontage has undergone many changes with multiple sea defence schemes
having been implemented. The sea wall was built in the 1950’s and over the following 50 years
groynes have been constructed along the frontage. Between 1998 and 2004 the frontage between
The Street and Long Rock had additional timber groynes added at 40m intervals. This, along with
180,000m3 of shingle replenishment over three stages has maintained the standard of defences.
The location of the frontage is shown in Figure 1.1, along with the nearest wave buoys and tide
gauges in Figure 1.2.
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4aSU10

Figure 1-1 Location of 4aSU10
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Figure 1.2: Site Location and Wave Buoys and Tide Gauges
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2.0 Design Conditions
The design profile for 4aSU10 uses material of d50 = 8mm, which is placed at crest level of +4.8m OD
with a 7-8.5m wide berm and a slope of 1 in 6/7 to the foreshore. These design profiles were
established as part of the Tankerton Coastal protection Scheme and its associated studies in the mid1990s, in conjunction with Delft Hydraulics. The design profile used replenished shingle for the
scheme as the area is not self sufficient, requiring dredged material containing mixed shingle and
sand components. An example of a design profile is shown in Figure 2.1.

MHWS

Figure 2.1 Tankerton Design Profile
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3.0 Surveys
All topographic and bathymetric surveys are referenced to a Global Positioning System (GPS) control
grid established for this programme, and conducted according to the current Environment Agency’s
National Specification summarised in the Explanatory Notes (Annex A).
3.1 Topographic Surveys
The schedule of completed surveys since the start of the Regional Monitoring Programme is given in
Table 3.1. Digital Ground Models of the 2013 Beach Management Plan topographic survey are
shown in Annex B superimposed upon the ortho-rectified aerial photography from 2008. The
method used for deriving Digital Ground Models is given in the Explanatory Notes (Annex A).
Table 3.1: Schedule of Topographic Surveys
4aSU10
Profile
21/03/2003
27/09/2003
12/11/2003
25/03/2004
06/08/2004
12/11/2004
30/11/2004
25/02/2005
10/08/2005
18/11/2005
29/03/2006
14/08/2006
06/12/2006
06/03/2007
18/05/2007
16/11/2007
27/02/2008
27/03/2008
25/07/2008
20/10/2008
25/02/2009
26/06/2009
21/10/2009
18/03/2010
18/06/2010
13/10/2010
10/03/2011
17/06/2011
27/09/2011 IN
24/10/2011 OUT
07/11/2011
21/02/2012
25/06/2012
12/10/2012
15/02/2013

Beach Plan

Post-storm

27/09/2003

06/08/2004
30/11/2004
10/08/2005

14/08/2006

18/05/2007
16/11/2007
27/03/2008
25/07/2008

26/06/2009

18/06/2010

17/06/2011

25/06/2012
15/02/2013
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06/03/2013 OUT
28/03/2013 OUT
11/07/2013

06/03/2013 OUT
28/03/2013 OUT
11/07/2013

3.2 Bathymetric Surveys
The schedule of surveys since the start of the Regional Monitoring Programme is given in Table 3.2.
Table 3.2: Schedule of Bathymetric Surveys
4aSU10
Date
04/06/2004
29/03/2007

Line Spacing
50m
50m

11
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4.0 Beach Management Operations
The beach management operations undertaken since monitoring began have been summarised in
Table 4.1, and Figures 4.5 & 4.6.
Table 4.1: Recycling and replenishment activities in 4aSU10
4aSU10
Date

Volume (m3)

Extraction / Deposition

2004

50,000

Deposition

01/10/2006

5,500

Deposition

31/03/2007

1,650

Deposition

17/09/2010

1,400

Extraction

21/10/2011

1,865

Extraction

21/10/2011

1,865

Deposition

March 2013

c.500

Extraction & Deposition

Historically, the mouth of the Swalecliffe Brook has moved from one end of Long Rock to the other.
Approximately 100 years ago, the mouth directed the brook directly northwards, as opposed to the
current position to the west, near the skate park. The problem with the present-day position is that
the mouth is susceptible to becoming blocked by material that moves along the spit from the west.
This requires regular maintenance to keep the mouth clear. As a result, the Environment Agency
decided to reroute the channel northwards, to see if the new mouth’s proximity to the groyne at the
end of the seawall would allow a stable mouth that would remain unblocked.

Figure 4.1 – The new channel mouth to the Swalecliffe Brook
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An in survey took place on Friday 15th February, and the scheme began w/c 18th March 2013, taking
approximately 2 weeks to cut through the spit to create the new channel. Material from the channel
was mostly unsuitable for recycling onto the beach, but that which was suitable was placed along
the crest either side of the new channel mouth (approximately 500m3). Out surveys were carried out
on Wednesday 6th March and Thursday 27th March to record how the channel and spit were
behaving as a result of the works.
Figure 4.7 (In survey to Out survey) illustrates the excavated channel in the eastern survey polygon,
with some accretion either side of the brook, consistent with the deposited material from the
channel excavations. However, there is also erosion along the crest line, indicating cliffing and crest
cutback. The end of the spit is continuing to move, with a bulge growing just above the tip of the
spit. There is also accretion occurring on the western side of the brook mouth, suggesting that some
material is bypassing the channel.
Figure 4.8 shows the changes between the two Out surveys. Unfortunately there has been
significant erosion of the deposited material either side of the new mouth, and some of this material
appears to have moved into the new channel (Figure 4.2 & 4.3). This has blocked it and forced the
brook to return to the old channel. Cliffing continues on the northern face of the spit and the end of
the spit continues to move, with erosion occurring on the western side of the old brook mouth.

Post-scheme

Post-Scheme
+ 2 weeks

Figure 4.2 – Erosion at the mouth of the new channel
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Figure 4.3 – Blocked new channel
The changes around the brook mouth are also shown in Figure 4.4, as Profile 4a00902 is located
immediately east of the new channel. It can be seen that the crest remains stable prior to the
scheme, and then increases slightly with the material excavated from the channel. However, since
then the crest elevation has fallen as material is eroded from the crest and pushed round into the
channel mouth.

MHWS

Figure 4.4: Profile 4a00902
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Figure 4.5 – Recycling operations in 4aSU10 (west)
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Figure 4.6 – Recycling operations in 4aSU10 (east)
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Figure 4.7 – Difference model; In Survey to Out Survey (March 2013)
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Figure 4.8 - Difference model; Out Survey to 2nd Out Survey (March 2013)
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5.0 Beach Profile Analysis
To aid purposeful analysis 4aSU10 has been split into four analysis sections. These reflect changes in
beach configuration and/or the presence of terminal structures. Table 5.1 provides a summary of
volume change within each during the period between the 2011 and 2013 summer surveys.
Detailed analysis for each section is provided on the following pages.
Table 5.1: 4aSU10 - Summary of Erosion/Accretion for 2011-2013
Section

Section 1

Section 2

Section 3

Section 4

Polygon
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

Area
(m2)
4,684
8,089
9,636
6,339
6,307
7,435
9,054
9,112
8,857
9,146
8,954
9,422
9,319
9,964
6,833
9,073
8,487
7,113
8,982
5,794
2,525
6,759
9,178
7,312
8,100
NET

Error Estimate (m2)
+/- 141
+/- 243
+/- 289
+/- 190
+/- 189
+/- 223
+/- 272
+/- 273
+/- 266
+/- 274
+/- 269
+/- 283
+/- 280
+/- 299
+/- 205
+/- 272
+/- 255
+/- 213
+/- 269
+/- 174
+/- 76
+/- 203
+/- 275
+/- 219
+/- 243

2011-2012
(m3)
-436
-776
1,470
113
-52
-187
127
-946
195
308
-65
132
-187
272
210
-111
-415
212
33
1,855
363
-729
-1,473
-1,243
224
-1,106

2012-2013
(m3)
414
673
-1,767
-131
-71
409
-132
747
-123
-294
-32
30
-59
-472
-217
-249
30
-219
-288
171
1,194
1,815
-815
-759
-1,828
-1,973

* Significant Change is highlighted through shading (blue is accretion, red is erosion). Significant
change includes values which exceed the error estimates, which are calculated as the survey area
multiplied by a +/-30mm error margin. Although unlikely, the error of the combined surveys can be
up to double this figure.
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Figure 5.1 – 4aSU10 Analysis Sections (West)
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Figure 5.2 – 4aSU10 Analysis Sections (East)
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5.1 Beach Profile Analysis
While beach plan surveys provide a more accurate view of morphological change and beach volume
levels, profiles clearly illustrate the changes in beach cross section. In addition, the 2013 BMP survey
beach profiles have been cross-referenced with the other profile surveys carried out over the past
year in order to ensure that the results from the difference models are representative of net profile
change. This then gives an indication of the beach variability over three time steps in each individual
year.
The Cross-Sectional Area (CSA) has been calculated for all beach profiles. This is calculated as the
area of profile above a Master Profile (MP). In general, the lower boundary of the MP is the
transition between the beach face and the foreshore (i.e. the beach toe). The landward boundary is
either the seawall or, where a hard structure is not present, the landward extent of the stable part
of the beach. The Master Profile is held constant for a given profile line and therefore the changes in
CSA through time can be derived.
5.2 Volumetric Analysis – Difference Models
Now that the 2013 BMP data set has been compiled, it is possible to overlay the results of the survey
with BMP data from 2012. This enables comparative volumetric analysis to be undertaken to
determine change over a given period. Through the use of three-dimensional ground models and
ortho-rectified aerial photography, it is possible to create a visual interpretation of the volumetric
change that has occurred during each analysis period. This is shown in Plate 1 (1-10), 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 & 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.
5.2.1 Section 1 (Polygons 1-5, Profiles 4a00802 – 4a00822)
Section 1 is adjacent to Whitstable Harbour, the most western section within this report. In 2012/13,
it experienced a net loss of -882m3, the largest loss of the four analysis sections. The Tankerton
frontage is heavily groyned with a fairly small volume of beach moving between groyne bays.
However, there are two areas of active beach along the Tankerton frontage; Long Rock (Section 4)
and the 240m stretch of ungroyned beach just east of Brewery Bar and Brett’s concrete site (Section
1). Following a drift reversal in 2011/12, this stretch of beach has returned to a dominant east-west
direction of sediment movement in 2012/13. Polygon 3 was the most erosive polygon in Section 1,
losing 1,767m3. Just under half of this material has moved west into Polygons 1 & 2 (as shown on
Profile 4a00804, Figure 5.3), whilst the rest appears to have moved offshore and been lost from the
system.
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MHWS

Figure 5.3 - Profile 4a00804
5.2.2 Section 2 (Polygons 6-15, Profiles 4a00823 – 4a00867)
As defined by the SRCMP, Section 2 experienced low levels of net beach change in 2012/13.
Throughout the section, with few exceptions in Polygons 8 and 9, erosion & accretion were confined
to the beach crest; the greatest change occurred in Polygon 8 (747m3). The two groyne bays either
side of the Polygon 8/9 boundary both experienced accretion across the whole beach face. It is
unclear why these two bays accreted in this way. Although they are on a short section of beach that
has a different orientation to the rest of the coastline, other groyne bays on this stretch did not
change in the same way.
5.2.3 Section 3 (Polygons 16-20, Profiles 4a00869 – 4a00891)
As in Section 2, this section also experienced very low levels of beach change, with a loss of 555m3 in
2012/13. The pattern of change is also very similar, with material moving down from the beach crest
on the eastern side of each groyne bay, and material moving up onto the crest on the western side
of the groyne bays, a result of the drift reversal.
5.2.4 Section 4 (Polygons 21-25, Profiles 4a00892 – 4a00904)
Section 4 is the most dynamic section of this survey unit, particularly around the mouth of the Swale
Brook. It is an open beach with a mobile spit. The net loss of 393m3 is misleading as it masks
significant change within individual polygons. As in previous years, erosion is dominant on the
northern face of the spit, and accretion on the western face. This is illustrated in Figures 5.4 & 5.5.
Although only the surveys carried out in 2012-13 are shown, the high frequency of surveys allows us
to see how mobile the spit is. Profile 4a00892 (Figure 5.4) is characterised by the development of a

28

Beach Management Plan Site Report 2013
4aSU10 – Tankerton

large shingle ridge that is moving offshore as the spit progrades. Similarly on Profile 4a00894 (Figure
5.5), the spit has advanced c.20m seawards, although this hasn’t been constant through the year –
cutback occurred between the Summer & Autumn surveys in 2012.
However, on the northern face, the scheme to create a new channel mouth has not been successful.
Profile 4a00902 (Figure 5.6) is located on the new cut, and shows how the crest has been lowered to
allow the channel through the spit. However, the channel mouth was blocked after only a couple of
weeks. In addition, the material placed either side of the new channel hasn’t remained in position,
and has led to increased erosion. There is now a pronounced cliff on this section of coastline.

MHWS

Figure 5.4 – Profile 4a000892
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MHWS

Figure 5.5 – Profile 4a00894

MHWS

Figure 5.6 – Profile 4a00902
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5.3 Changes in Mean High Water (MHW) Mark
The Mean High Water mark for Tankerton is +2.21m OD. The MHW contour has been cut out of the
Digital Ground Models for 2003 (the first dataset) and 2013 (the current dataset) and compared in
Plate 3 on the following pages. In general, the 2013 MHW mark is similar to the 2003 mark, but the
effect of the groyne bays on the plan-form of the beach is more pronounced. Between the Sailing
Club and Long Rock, the effect of the Tankerton scheme is clear as the 2013 MHW mark is
significantly seaward of the 2003 mark. Long Rock has also experienced significant change, with
erosion on the northern flank moving the 2013 MHW mark onshore. However this is countered by
the westward movement of the spit, which has moved the MHW more than 20m seaward of the
2003 MHW mark.
5.4 Bathymetric Data Analysis
Bathymetric data is unavailable for this reporting period but due to unforeseeable circumstances the
data is currently being collected and will be available for the 2014 report.
.
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6.0 Long Term Analysis
Table 6.1 lists the changes in volume for each survey unit since 2003. These figures include any
replenishment that has been carried out since monitoring began.
Table 6.1: 4aSU10 Beach Volume Change Summary (2003 - 2013)
Analysis Sections

Volume Change
(m3)

Section 1

Section 2

Section 3

Section 4

Net ( m3)

2003 - 2004

-275

2,676

42,290

-1,377

43,314

2004 - 2005

2,151

-1,827

-2,938

1,882

-732

2005 - 2006

-1,994

1,735

476

-840

-623

2006 - 2007

1,628

-3,766

-1,315

-2,172

-5,625

2007 - 2008

714

-1,459

-2,419

-1,984

-5,148

2008 - 2009

-544

1,314

-967

-1,071

-1,268

2009 - 2010

-804

-2,379

-380

-589

-4,152

2010 - 2011

1,011

218

474

-321

1,382

2011 - 2012

319

-141

1,637

-2,928

-1,113

2012 - 2013

-882

-143

-555

-393

-1,973

Net

1,324

-3,772

36,303

-9,793

24,062

Since 2003, 4aSU10 has a net gain of 24,062m3. However, this figure includes the recharge from the
Tankerton Scheme of 45,507m3; once this is removed the net change is -21,445m3. This is the result
of sustained low-level losses since 2004/05 (with the exception of 2010/11). These losses continued
in 2012/13, with 1,973m3 of material leaving the frontage. No beach recycling was undertaken, other
than excavating the new channel mouth, and no recharge was carried out in 2012/13.
Historically, most of this change has occurred at Long Rock, as it is the ungroyned part of this
frontage and therefore more mobile than the areas fixed by the groyne field. Figure 6.1 shows how
mobile the beach is, by comparing the beach toe from different years since 2003. In general, the spit
is eroding onshore on its northern flank, whilst extending westwards.
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Figure 6.1 – Toe Position 2003-2013
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7.0 General Wave Climate
A storm is defined using the Peaks-over-Threshold
method (Figure 8.1). Each storm is then examined
in detail, and covers the period 16 hours either
side of the storm peak, so as to include both the
build-up and decay of the storm. This is the
procedure recommended by the CIRIA Beach
Management Manual (second edition) since it
covers the build-up and decay typical of midlatitudes depression.
Figure 7.1 – Peaks threshold method
The threshold used for Herne Bay is 1.6 m. This value has been determined using extremes analysis
of 15 years of measured data (based on 3 hourly values). A 0.25 year return period is used to identify
4 storms in an average year.

8.0 Storm Performance of Beach
There were no storms exceeding the threshold in this reporting year. January, February and March
2012 were unusually quiet.
Figure 8.1 – Storms at Herne Bay from Sep2011 to Aug2012
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It is important to recognise the 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 regards 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, 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 for after completion of the Summer 2014 beach plan survey. All historic
monitoring data is accessible online (www.channelcoast.org), and future surveys will be available
after satisfying quality assurance procedures.
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Profile Location Diagrams
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