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Summary
The condition and performance of Management Units 5A & 5B are currently monitored
through the Strategic Regional Coastal Monitoring Programme. This report evaluates
changes along the coastline over the period June 2007 to July 2008 and makes
comparisons to previous surveys conducted since the inception of the project in 2003.
The key findings are:
•

A net loss of 4,702m3 was observed along the Tankerton frontage while the
Swalecliffe frontage experienced a net loss of 3,572m3 during the reporting
period.

•

In total, the Tankerton and Swalecliffe frontage has now experienced a net gain
of 29,198m3 since the start of the monitoring project in 2003. This is
predominantly due to the Tankerton Phase Three Project where 50,000m³ of
material was imported during 2003-2004.

•

The Tankerton frontage Section 5B.1 is the most erosive area with loses of
3,953m3 over the last year.

•

Swalecliffe (MU5B) currently appears relatively stable in terms of beach volume.

•

The eastern Swalecliffe frontage includes two areas with low crest and narrow
berm widths (Sections 5B.2 and 5B.4); these areas should be closely monitored
to identify further negative changes to the beach profiles and possible damage
to the sea wall after storm events.

•

There were two significant storm events in this period; these did not exceed the
storm threshold, however enough material was removed in MU5A to require
post-storm surveys to be 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 2008 and Spring 2009,
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 2009 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
Hampton Pier. The boundaries for this 6km long shingle beach are consistent with the
Isle of Grain to Dover Harbour Shoreline Management Plan (1996), encompassing
Management Units 5A and 5B. 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.
The location of the frontage is shown in Figure 1.1, along with and also includes the
nearest wave buoys and tide gauges.

1.1

Management Unit 5A: Tankerton Bay

Tankerton Bay extends from Whitstable Harbour to Long Rock (Figure 3.1) and
comprises low-lying land and floodplains to the west, with coastal slopes to the east.
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 1998-2004 the frontage between The Street and Long Rock had additional
timber groynes added at 40m intervals. This, along with the addition 180,000m3 of
shingle has maintained the standard of defences.
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 management
unit. It is estimated to be around 2km long, with at least 1km visible during low tide.
Swalecliffe Brook is located at the boundary between MU5A and MU5B. The area
surrounding the brook mouth is an accreting area know locally as ‘Long Rock.’

1.2

Management Unit 5B: Swalecliffe

The Swalecliffe frontage runs from Long Rock to Hampton Pier (Figure 3.2), and
comprises 2km of predominantly eroding coastline. This stretch of coastline is set
seaward of MU5A, but inland of MU5C, creating a ‘stepped’ pattern in plan view. Like
<U5A, it is backed by a seawall and has a dense groyne field. The natural sediment
flow in this area is from east to west, although the presence of Hampton Pier hinders
this movement. Accretion often occurs on the eastern side of the pier (in MU5C) with
erosion occurring at the eastern extent of MU5B. Offshore, the main feature is a
shingle bank near Long Rock that can be seen during low tide but is submerged at high
water.
Low-lying land is present at the western end of the unit, where there is little or no major
infrastructure other than a caravan site. However the eastern end has a more densely
populated coastline, especially towards Herne Bay.
2
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2.0 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).

2.1 Topographic
The schedule of completed surveys since the start of the Regional Monitoring
Programme is given in Table 2.1. Digital Ground Models of the 2008 Beach
Management Plan topographic survey are shown in Annex B superimposed upon the
ortho-rectified aerial photography from 2005. The method used for deriving Digital
Ground Models is given in the Explanatory Notes (Annex A).
Table 2.1: Schedule of MU5A & 5B Topographic Surveys

MU5A
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

Beach Plan

MU5B
Post-storm

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
31/10/2007
27/02/2008
27/03/2008
25/07/2008

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

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

2.2 Bathymetric
The schedule of surveys since the start of the Regional Monitoring Programme is given
in Table 2.2
Table 2.2: Schedule of MU5A & 5BBathymetric Surveys

MU5A & 5B
Date

Line Spacing

Distance Offshore

04/06/2004
29/03/2007

50m
50m

1000m
1000m
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3.0 Analysis
3.1 Difference Models
Now that the 2008 BMP data set has been compiled, it is possible to overlay the results
of the survey with BMP data from 2007. 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 (1-7), 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 2007 & 2008, 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.

3.2 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 2008 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.
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3.3 Management Units 5A & 5B
To aid analysis MU5A & 5B have been split into four and three sections respectively,
reflecting changes in beach morphology or terminal structures (Figures 3.1 & 3.2).
The beach area to the east of Whitstable Harbour (Cells 1-3) underwent re-nourishment
during the previous reporting period, when 2,756m³ of material was imported as part of two
new groyne installations. The beach area to the west of Swalecliffe Brook (section 5A.4)
undergoes occasional recycling, with material extracted from the spit at the mouth of
Swalecliffe Brook (Cell 22), the Long Rock. The recycling schedule is limited to late March
and early April due to migrating birds and has occurred once a year for the previous two
years.
Between 5th and 9th of March 2007 1,155m³ of shingle was removed from Cell 22 in MU5A,
shortening the shingle spit by 50m, and Swalecliffe Brook was cleared and widened. The
survey data shows that there has been a 291m³ loss; after the recycling is taken into
account this equates to an 864m³ gain. The shingle was deposited in three areas; 660m³
over Cell 16, 83m³ over Cells 17-19, and 413m³ over western groyne bay of Cell 20. This
extended the berm by 3-6m seawards and re-graded the beach face to a slope of
approximately 1:7 - previously cliffing was evident in several bays.
Tables 3.1 & 3.2 provide a summary of volume change for MU5A & 5B since 2006;
Table 3.1: MU5A- Summary of Erosion/Accretion Totals

Cells

Area
(m²)

Error
Estimate*
(m3)

Erosion/Accretion
(2007 to 2008)
(m3)

± 105m²

Erosion/Accretion
(2006 to 2007)
(m3)
1,617

1-5

35,052m²

6-15

88,097m²

± 264m²

-3,618

-1,416

16-20

39,449m²

± 118m²

-1,132

-2,399

21-25

30,031m²

± 90m²

-1,564

-1,582

-4,697

-4,702

Net

695

Table 3.2: MU5B- Summary of Erosion/Accretion Totals

Cells

Area
(m²)

Error
Estimate*
(m3)

Erosion/Accretion
(2007 to 2008)
(m3)

± 70m²

Erosion/Accretion
(2006 to 2007)
(m3)
620

1-17

23,336m²

18-43

44,812m²

± 134m²

635

346m3

44-57

12,857m²

± 39m²

-754

35m3

501

-3,572

Net

-3,953m3

* 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

Detailed analysis for each section is provided on the following pages.

5

Figure 3.1: MU5A Beach analysis sections
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Figure 3.2: MU5B Beach analysis sections

7

3.4 Management Unit 5A
3.4.1 Section 5A.1: Whitstable Harbour to Tower Hill
There have been both losses and gains in sediment levels within this section.
Out of the five cells, three have gained sediment, and two have lost sediment.
There has been a net gain of 695m³ of beach material over the past reporting
period within this section.
Cells 1 & 4 have gained 87m³ and 274m³ of beach material respectively. Cell 3
has gained much more: 1,139m³ of beach material across the centre of the
beach, on the main slopes.
The losses marked in this section have been concentrated within Cells 2 & 5,
losing 667m³ and 138m³ of beach sediment respectively. The losses in Cell 3
have been from the western extent of the cell, from the main beach slopes and
from the top of the beach. Figure 3.3 shows a drop in beach elevation of up to
0.5m on this profile. Sediment loss in Cell 5 has occurred on the beach berm at
the top of each groyne bay.

Figure 3.3: Profile 4a00806
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3.4.2 Section 5A.2: Tower Hill to Tankerton Sailing Club Avenue
This section is split into ten cells, and shows a net loss in beach sediment of
1,416m³ for the past reporting period.
There is low level net loss from the western face and berm of each groyne bay
due to greater exposure to the dominant waves and wind factors from the east.
There appears to be accretion of beach material to the eastern extent of each
groyne bay, with material settling at the top of the beach, in front of the berm.
Despite this accretion of material the six of the ten cells lost material.
The majority of the western part of the section has a minor change in material.
The eastern extent of the section has experienced more erosion, with Cell 13
losing 845m3 in just one year. The largest gain in sediment is 437m3 in Cell 9.

3.4.3 Section 5A.3: Tankerton Sailing Club to East of Tankerton Parade
This section covers the beach from the Tankerton Sailing Club launch ramp to
Sea View Caravan Park. The material from the Long Rock recycling event was
deposited in this area in previous years. In addition, the area has undergone reprofiling and the redistribution of material. Despite this, erosion has occurred in
every cell over the past reporting period, each loss ranging between 248m³ 799m³, which may be due to the beach regaining an equilibrium profile.
Erosion has occurred in a similar pattern to the previous section (5A.2), with loss
of material from the western face and berm of each groyne bay due to exposure
to the dominant waves from the east. As with the previous section there has
also been accretion of material on the top of the beach slopes/on the beach
berm in each groyne bay.

4.3.4 Section 5A.4: Tankerton Seawall (East) to Swalecliffe Seawall (West)
This section is the most active section in MU5A, as it includes the Long Rock
delta and spit. Overall, this section experienced a net loss of 1,582m³ in 20072008.
Cells 21 and 22 have accreted sediment in the order of 75m³ and 1,628m³
respectively. Cell 21 accreted material in the west of the cell, at the berm and top
of the beach. Cell 22 accreted a significantly higher amount of material, accreting
in a linear formation from across the extent of the cell. This accretion is clearly
visible in Figure 3.4, which illustrates Profile 4a00895. The figure shows a huge
increase in beach level of up to 1.4m between 47m chainage and 72m chainage.
The marked loss for this section is shown across Cells 23 - 25, which had a
combined loss of 3285m³ over the past year. This loss is visible across the
foreshore, main beach slopes and berm of Cells 23 and 24, although is largely
confined to the crest in Cell 25. The loss is particularly visible on Profile 4a00900
(Figure 3.5), which displays a loss in beach height of up to 0.6m between 40m
chainage and 130m chainage. This material may have been moved west into
Cells 21 & 22, as well as moving offshore.
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Figure 3.4: Profile 4a00895

Figure 3.5: Profile 4a00900
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3.5 Management Unit 5B
3.5.1 Section 5B.1: Long Rock bund to Morris Avenue
Section 5B.1 experienced the largest amount of sediment change in MU5A & 5B
over the past year, and the loss of 3,953m³ is the cause of the overall net loss in
MU5B for 2007-08. However, this may be a function of the section size (at 17
cells, the largest in MU5B), as no one area experienced severe erosion – rather,
consistent widespread losses were experienced.
Cells 1 –14 have all experienced a loss of material, with varying rates of erosion
throughout the section. The eastern cells (15-17) show increased volume levels;
material has most likely moved west-east from neighbouring sections through
littoral transport, as the orientation of the shoreline changes at Cell 13.

3.5.2 Section 5B.2: Morris Avenue to Chrysler Avenue
There has been little significant change in this section over the past year. With a
net increase in sediment of only 346m³. Overall change, the cells are split
between erosion and accretion, with 12 cells gaining and 14 losing sediment.
The majority of accreting cells are located on the west side of the section, and
the eroding cells are on the east.

3.5.3 Section 5B.3: Chrysler Avenue to Hampton Pier
There has been minimal overall change in this section, as demonstrated by the
net gain of 35m³. Where gains were observed in the section they were more
mostly visible on the beach slopes and berm.

3.6 Long Term Summary
Tables 3.3 & 3.4 show the changes in volume for each analysis section since 2003.
Section 5A.1 shows regular fluctuations between loss and gain. Gains in the past year
have been largely due to re-nourishment where 2,756m³ of material was imported
during 2006. The addition of new groynes and the rebuilding of a boat launch ramp in
this section may help to retain material.
Section 5A.2 has alternated annually between erosion and accretion, although the past
two years have been erosive, suggesting a trend may be emerging. Overall, this section
has lost material since monitoring began in 2003.
Section 5A.3 also experienced fluctuations; the large initial gains across Cells 16-19
between 2003 and 2004 are due to the Tankerton Phase Three project. The groyne
bays that make up Cell 16 were part of an experimental grading scheme, which caused
relatively large losses in the year 2004-2005. Since 2006, the section as a whole has
tended to erode.
Section 5A.4 shows a trend of material loss over the last three years. While noting the
presence of longshore transport both east and west, this is largely a result of material
extraction by successive recycling operations.
19
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Table 3.3: MU5A Beach Volume Change Summary (2003 - 2008)

Volume Change (m³)
Section Cells 2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 Net
-263
2,095
-1,990
1,617
695
5A.1
1-5
2,154
2,604
-1,893
1,735
-3,618
-1,416
5A.2
6 - 15
-2,588
-2,933
427
-1,132
-2,399
5A.3 16 - 20 41,830
35,793
531
-1,047
-1,564
-1,582
5A.4 21 - 25 -1,180
-4,842
NET
42,991
-2,200
-875
-4,697
-4,702
30,517
Section 5B.1 has experienced a loss of material in the past year, which is a reversal of
the accretive trend in previous years, this may be due to material being moved west
and north out of the section, possibly the result of the increased storm activity over the
winter.
Section 5B.2, hasn’t experienced significant change since the SRCMP began in 2003.
The past year has seen a continuation of the minor accretive trend.
Section 5B.3 is also characterised by low-level beach change. The past year has seen
a reversal of previous erosive trends.
Table 3.4: MU5B Beach Volume Change Summary (2003 - 2008)

Volume Change (m³)
Section Cells 2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 NET
3,179
-367
1,026
620
-3,953
5B.1 1 - 17
505
-380
-534
-672
635
346
5B.2 18 - 43
-605
193
-279
-414
-754
35
5B.3 44 - 57
-1,219
NET
2,992
-1,180
-60
501
-3,572
-1,319
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4.0 Wave Climate
4.1

The wave data is recorded by an Etrometa step gauge situated on the old pier head at
Herne Bay.
2007-2008 was a fairly quiet year in terms of storms, with only two storms above the
threshold and none exceeding 1.7m Hs. However, neither of these required a poststorm survey to be carried out. In addition, a storm that was below the usual threshold
has been included, since it was accompanied by a 2m storm surge (Figure 4.1), and
required a post-storm survey.
The data transfer system of the step gauge was changed during the spring of 2008.
Problems remain with the HF telemetry, as is evident by the patchiness of data and the
system will be replaced as soon as possible.

Figure 4.1 Herne Bay storm event 09/11/2007

A detailed analysis of the wave climate for July 2007 to June 2008 is given in Annex D.
21
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5.0 Storm events
5.1

A fairly quiet year in terms of storms, with only two storms above the threshold and
none exceeding 1.7m Hs. A storm which was below the usual threshold has been
included, since it was accompanied by a 2m storm surge.
The data transfer system of the step gauge was changed during the spring of 2008.
Problems remain with the HF telemetry, as is evident by the patchiness of data and the
system will be replaced as soon as possible.

Figure 5.1 Monthly time series of Hs at Herne Bay

Blue Line – Significant wave height (Hs)
Red Line – Storm threshold (1.6m)
Green Line – Post-storm survey
The largest storm occurred on 16th March 2008. However, despite being a significant
storm for much of the English Channel coast, at Herne Bay this storm was a relatively
short-lived event, only just exceeding the storm threshold. It peaked an hour before
High Water, and was accompanied by a moderate surge of 0.65m.
The Hs of the storm on 26th May 2008 reached the storm threshold (1.6m), although the
storm surge was only 0.2m. This storm exceeded the threshold only during the brief
periods where the water depth was greatest, over the top half of the tidal cycle; at other
times, wave shoaling and dissipation reduced the wave heights considerably.
Two post-storm surveys were carried out since the previous report, although the wave
data for the storm on Good Friday (21st March 2008) has not been retained due to the
problems with the replacement of the step gauge data transfer system and the HF
telemetry.
The other post-storm survey was carried out following the event on 9th November 2007.
This storm, although not particularly extreme in term of significant wave height, was
accompanied by a significant storm surge of 2.51m at High Water. The surge persisted
some 12 hours, and was generated by strong north or north-westerly winds behind a
deep low pressure system that tracked across the northern North Sea. However, the
only location exhibiting any significant change was MU5E.
These post-storm surveys were only carried out at MU5A, not MU5B, as the area
around Whitstable Harbour in MU5A can be particularly vulnerable to storm events.
22
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6.0 Performance Overview
Beach crest levels in Sections 5A.1-3 generally either approach or exceed the available
design levels within 0.2m. On average there has been a slight loss in relation to the
2006-2007 levels but the changes are within acceptable tolerances.
Section 5A.4 has seen losses to an already low crest level, noticeably at the Long Rock
recycling extraction area. There has been significant accretion of sediment to the
western extent of this section, which (unlike the eastern extent), provides much needed
protection. This stretch of beach is backed by an area of rough grassland and a bund in
lieu of a sea wall: therefore a low beach crest is less significant in terms of the
combined sea defence properties of all features present.
Section 5B.2 has seen little change relative to it’s original 2003 volume, and the beach
crest at profiles towards the centre of the section remains low, up to 0.2m below Mean
High Water Springs (MHWS). This may result in the sea wall becoming exposed to
direct wave action during MHWS and other extreme tidal events. The problem is
exacerbated by very narrow or non-existent berm widths. The wall and crest levels
should be monitored for signs of deterioration, and recycling may need to be
considered.
The beach at Section 5B.3 (Cell 52, Profile 4a00965, Figure 6.1), also suffers from a
crest level lower than MHWS and the absence of a berm. Due to a change in the
orientation of the shoreline, this section of beach is westward facing, which should
afford it some protection from the dominant wave climate. The crest height oat this
location has increased since the 2006-2007 surveys, when levels dipped below the
Mean High Water Neaps (MHWN) level. However, nearly all other crest levels for this
section have dropped, in some cases by over 1m, so the status of this section should
be assessed during ongoing monitoring.
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7.0 Conclusion
The Tankerton and Swalecliffe frontages have gained a total of 29,198m³ of material
since 2003, predominantly due to the Tankerton Phase Three Project. Since 2004 there
has been an increasing trend of loss in MU5A, and without the recharge works beach
levels would be lower. Likewise, MU5B has experienced erosion, reversing the
accretive trends seen in previous years. Results in the next reporting period should
indicate whether this trend is continuing.
Gains in MU5B are likely to be attributed to redistribution of material from Section 5B.3
to Sections 5B.1 and 2, as well as from the Long Rock spit (Section 5A.4) and offshore
sources. This section currently appears relatively stable in terms of beach volume. Low
crest and narrow berm widths are notable in Sections 5B.2 and 5B.4, and these areas
should be closely monitored to identify further lowering of the beach profiles and
possible exposure of the sea wall to storm events.
There were no storm events that exceeded the storm threshold of 3m during the
reporting period. However, there were extended periods of storm activity over the winter
of 2007-08, and as a result two post-storm surveys were carried out in MU5A.
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 2008 and Spring 2009,
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 2009 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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