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Executive Summary
Shingle beaches provide a vital element of the flood and coastal erosion defences along the
frontage, from Whitstable Harbour to Hampton Pier. 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 in the previous year (2004-2005) and compares these to baseline surveys conducted
at the outset of the project in 2003. The key findings are listed below;

•

Previous reports, prior to the completion of the three phases of the Tankerton scheme,
quote an annual loss of 2,500m3/year in management unit 5A, this seems artificially
high when compared to the short term trend.

•

Since the completion of the third phase of the Tankerton scheme, the area has lost
2,500m3. This is in line with the anticipated 5% reduction in volume proposed in the
design to account for settlement and loss of fine material.

•

The Long Rock spit accretes 1,000m3/year on average, which is in agreement with
historic recycling records, however, during 2004-2005 it was nearly double this figure as
a consequence of it benefiting from the initial losses from the adjacent scheme.

•

Potential exists for recycling more material at Long Rock by removing more of the spit,
or taking material from the foreshore.

•

Defence standards in management unit 5A are excellent, the worst area is the eastern
part of Long Beach, where works have already been approved for 2006.

•

Management Unit 5B has some critically low beach levels along the central and eastern
areas. Crest heights often fall below the MHWS level, and in some cases are
approaching the end of the revetment.

•

The highest water level experienced during the period was 3.38m ODN, which is
consistent with a return period of 1:1 years

•

Four storms reached the storm threshold, the November 2004 event had a significant
effect on the new scheme at Tankerton. The February 2005 event produced the second
largest significant wave heights (Hs) recorded at Herne Bay Pier head since 1996. This
is recognised as one of the main causes of erosion along the frontage over the winter of
2004/05.

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.
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1.0 Introduction
Boundaries for the extent of this report are consistent with the Isle of Grain to Dover Harbour
Shoreline Management Plan (1996), comprising management units 5A and 5B. These cover the
North Kent coastline from Whitstable Harbour to Hampton Pier, managed by Canterbury City
Council. Hold the line policy options are utilised in both units in order to protect the rail/road
infrastructure and settlements.
Monitoring of beach levels has been conducted along this frontage since 1975, typically using a
chain and level at designated beach level stations (BLS) to produce comparable cross section
data. This represents one of the oldest sets of continuous beach monitoring data in the UK.
Historically beach levels have also been monitored with an annual aerial beach management
survey (ABMS), this data suffered from numerous accuracy problems as a consequence of poor
control, processing and the limitations of the technique itself. Consequently this data is not
reviewed in this report.
As part of the strategic regional coastal monitoring project the beach has been surveyed three
times a year since the spring of 2003 with 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. In addition to this a bathymetric survey of the adjacent
seabed was conducted in 2004, and a network of tide and wave gauges have been set up in
the southeast region. The location of the frontage is shown in Figure 1.1 and also includes the
nearest wave buoy and tide gauge.

1.1

Management Unit 5A: Tankerton Bay

Stretching along the North Kent coast from Whitstable Harbour to Long Rock (Figure 1.1-1), this
management unit has been subject to a multitude of sea defence schemes. The western end
fronts the low-lying town of Whitstable and its associated flood plain. In contrast the rest of the
unit up to Long Rock has coastal slopes supporting predominantly residential properties.
The ‘Street’ is a feature that extends
perpendicular to the east Whitstable foreshore
for a distance of over 2km, around a kilometre
of which is exposed at low tide. An accreting
delta known as Long Rock forms the eastern
boundary of the unit and marks the outflow of
the Swalecliffe brook (Figure 1.1-2).
Following three phases of coast protection
works (1998-2004) the entire stretch of
coastline, from the Street to the end of the
seawall at Long Rock, utilises timber groynes
perpendicular to the coastline at 40m intervals.
These help to maintain the beach that has been
nourished with 180,000m3 of shingle over the
same period.
Implications for coastal defence vary throughout
the unit, at Whitstable and Long Rock the prime
concern is overtopping/flooding, whereas the
rest of the unit aims to afford protection to, and
prevent erosion of the coastal slopes.
Figure 1.1-1: Management Unit 5A
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Long Rock

The ‘Street’
Figure 1.1-2: Key features in Management Unit 5A

1.2

Management Unit 5B – Swalecliffe

Extending eastwards from Long Rock to Hampton Pier, this unit comprises two kilometres of
predominantly eroding coastline (Figure 1.2-1). Groyned throughout the unit is set back from the
adjacent coastline as a consequence of Hampton Pier. This terminal structure has completely
arrested the natural east to west sediment transport, resulting in accretion on the east side of
the pier and erosion in management unit 5B. Swalecliffe shingle banks represent a significant
feature 500m offshore, exposed at low tide and completely submerged at high tide.
The western end of the unit is backed by low-lying land, sparsely populated with little
infrastructure apart from a caravan site, however more property is at risk further in land by virtue
of the flood plain. In contrast the eastern end becomes more densely populated as you move
towards Herne Bay, where slopes maintaining property at a higher level back the seawall.

Figure 1.2-1: Management Unit 5B
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2.0 Design conditions
2.1

Extreme Water Levels

Tidal statistics for Whitstable are presented in table 2.1-1. Historically water levels have been
monitored with a pressure transducer offshore from Whitstable Harbour (1990 – 1997) and
more recently utilising an Etrometa step gauge at the Herne Bay Pier Head (1996 – Present).
Table 2.1-1: Admiralty Tide Data for Whitstable

Tide Level

Tide Height (mODN)

MHWS
MHW
MHWN
MSL
MLWN
MLW
MLWS

2.66
2.21
1.76
0.21
-1.24
-1.74
-2.24

The Southern North Sea and Thames Estuary is particularly prone to storm surge events. The
largest recorded event occurred in 1953 and produced a still water level estimated at almost
two metres above mean high water spring (MHWS) at 4.63m ODN. A list of the highest
recorded water levels is shown in table 2.1-2.
Table 2.1-2: Highest Recorded Still Water Levels

Date

S.W.L. (mODN)

08/10/98
03/12/99
01/11/86
07/10/90
25/01/93
21/02/93
29/10/96
31/12/78
01/02/53

3.40
3.40
3.45
3.49
3.57
3.66
3.70
4.09
4.63

A joint probability analysis, based on a technique developed by Hydraulic Research Ltd,
estimates the 1953 storm has a return frequency of around 1 : 136.3 years, the 1978 event as a
1 : 33.7 years, and the 1996 level as a 1: 8.9 years.
Figure 2.1-1 illustrates the storm return frequency water levels based on 2005 mean sea levels
at Whitstable. These account for an annual rise of 6mm per year to account for both global
warming and secular change. The three largest events are included for means of comparison,
but it should be kept in mind that these have not been converted to present day equivalent
values. In addition expected water levels reduce as you move eastwards towards Herne Bay.
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Figure 2.1-1: Extreme Water Level Analysis for Whitstable (2005)
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2.2

Extreme Wave Climate

A number of studies have been conducted on the hydrodynamics along this section of coastline.
Most notably Delft Hydraulics Tankerton Foreshore Management Study (1995) and more
recently Canterbury City Councils Whitstable Coastal Defence Strategy Plan (2004). These
utilised a combination of recorded wave data at Whitstable and Herne Bay Pier Head, and
synthetic data to produce return periods for inshore points. (Table 2.2-1).

Table 2.2-1: Extreme Wave Return Periods

Return Period
(Years)

Wave Height Hs (m)
[Whitstable]

Wave Height Hs (m)
[Tankerton]

1
5
10
20
50
100
200
500
1000

1.36
1.44
1.49
1.57
1.68
1.76
1.84
1.94
2.03

1.13
1.38
1.48
1.58
1.72
1.83
1.93
2.18

The two reports are in good agreement with the exception of the one-year return period, which
is significantly lower in the Delft Tankerton study. Since that report the wave gauge at Herne
Bay Pier Head has been installed, which has now acquired a ten-year data set. Recording
every twenty minutes for the entire year the percentage exceedance statistics are shown in
Table 2.2-2.
Although this reflects a point one kilometre offshore the results seem to indicate that a wave
height of 1.36m, as a one-year return period, would be more realistic.
Table 2.2-2: Herne Bay Wave Data

Percentage Occurrence
0.1 %
1.0 %
5.0 %
10.0 %
20.0 %

Wave Height Hs
> 1.5m
> 1.1m
> 0.75m
> 0.55m
> 0.35m

Due to the sheltering effects of the adjacent coastline, longer fetch distances are available from
the north-east, consequently there are more waves of a greater magnitude from this direction.
Given the predominance of Easterly forces, most of this section of coastline exhibits a net
easterly drift of shingle.
There are a number of inshore features that influence the effect of these driving forces.
Hampton Pier affords a degree of protection to the eastern end of management unit 5B from
7
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easterly waves, whereas the Swalecliffe banks disrupt some wave activity, effectively acting as
a small submerged breakwater at the opposing end of the unit.
Long Rock provides protection to the immediate west by acting to break waves and provide
shelter from easterly waves. This frequently results in a localised sediment drift reversal, with
the reduction in Easterly forces resulting in a net westerly drift towards Long Rock. As a
consequence the area receives material from both sides of the coast and has been accreting
steadily for many years.
The Street provides a substantial barrier to longshore transport in areas beyond the beach toe,
in addition it has a significant and varied effect on wave activity depending on the tidal state.
Historically low beach levels have resulted in exposure of the seawall to wave action, which has
resulted in damage, exposure of the seawall toe and threat of undermining. The implementation
of several large-scale replenishment schemes over recent years has negated the threat,
provided healthy beach levels are maintained. Currently overtopping poses the greatest risk to
the hinterland.
The greatest risk is the western end of management unit 5A where the seawall backs on to the
Whitstable flood plain, a densely populated residential area. Low-lying land is also present
around Long Rock and the western end of management unit 5B, however there is little in the
way of infrastructure apart from a sewage treatment works west of Long Rock. The area has a
history of overtopping and resulting flooding (Figure 2.2-1) which resulted in the construction of
a bund around Long Rock to prevent intrusion further inland and to link the existing seawalls.

Figure 2.2-1: Wave Overtopping at Swalecliffe (1978)

Coastal slopes predominate along the remainder of the coastline, where the main concern is
toe erosion and resultant landslips that could affect the residential property and infrastructure at
the top of the slopes.
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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. The
schedule of completed surveys as part of the Regional Coastal Monitoring Programme is given
in Table 3-1.
Table 2.2-1: Completed Survey Schedule

Management Unit 5A
Profile

Beach Plan

Post-storm

Management Unit 5B

Bathymetric

19/03/2003
27/06/2003

Profile

Beach Plan

Post-storm

19/03/2003
27/06/2003

28/08/2003

09/10/2003

28/08/2003

09/10/2003

22/03/2004

24/03/2004
04/06/2004

03/09/2004

03/09/2004

10/05/2004
15/09/2004

10/11/2004

15/09/2004

10/11/2004
19/11/2004

19/11/2004

27/02/2005
07/07/2005

3.1

Bathymetric

27/02/2005
07/07/2005

09/06/2005

09/06/2005

Topographic

Digital Terrain Models of the 2003 Baseline topographic survey are shown at Figures 3.1
superimposed upon the ortho-rectified aerial photograph of 2001. Figures 3.2 and 3.3 illustrate
the 2004 and 2005 Beach Management Plan survey, all of which are located in Annex B. The
method used for deriving Digital Terrain Models is given in the Explanatory Notes (Annex A).
As a consequence of the replenishment works in Management Unit 5A independently funded
surveys were conducted either side of the works. These provide an accurate depiction of the
amount of material introduced to the section, whereas the subsequent beach plan survey may
have missed some of the initial losses. These are reviewed separately in the report.

3.2

Bathymetric

A Hydrographic baseline survey conducted in 2003/04 is represented at contour intervals of
0.5m in Figures 3.4 (Annex C). The survey extends a kilometre offshore and is scheduled to be
repeated in the summer of 2006.
Bathymetric surveys along this stretch of coast employed a shore normal line spacing of 50m
combined with four shore parallel lines. Data at this resolution does not adequately cover
features such as the Street or Swalecliffe Banks. To compensate for this land based surveys
are being planned for 2006 to build a more complete picture. In addition the type and
methodology of survey used to monitor these features will be reviewed prior to the next phase
of the project.

9
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4.0 Difference Models
Now that a sufficient data set has been compiled, it has been possible to overlay the results of
the baseline survey with the successive year’s data. This then enables comparative volumetric
analysis to be undertaken to determine change over a given period. Through the use of three
dimensional ground models and the ortho-rectified aerial photographs it has been possible to
create a visual interpretation of the volumetric change that has occurred during each analysis
period. This is shown in Figures 4.1 to 4.3 (Annex D), which indicate areas of net erosion or
accretion (note that 0.25m difference in elevation is considered as “no change”) and the location
of any extraction/deposition sites.
Figure 4.1 is the difference model of the 2004 survey minus the baseline survey (2003) with
negative values representing erosion that has occurred during that past period and positive
values accretion. Figure 4.2 is the difference model of the most recent survey minus the
previous years survey and 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 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.
The following section of the report contains a narrative summarising the changes that have
taken place over the last three 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 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 on an
annual basis. This then gives an indication of the beach variability over three time steps in each
individual year.

4.1

Management Unit 5A

To aid purposeful analysis the unit has been split into four sections as depicted in figure 4.1-1.
These reflect changes in beach configuration and/or the presence of terminal structures.
4.1.1

Section 5A.1 (Whitstable East)

Comprising the 600m east of Whitstable Harbour, the main part of the section forms an
open beach, with four groynes adjacent to the harbour to help prevent shingle moving
into the harbour mouth. Dredging records from the harbour indicate that 250-500m3/year
of shingle bypasses the groynes and is removed on an annual basis. After the open
beach the orientation of the beach changes and is heavily groyned at 20m intervals for
the remainder of the section (Figure 4.1-2).
Between the 2003 and 2004 surveys the open beach exhibited a small loss at the
harbour end of around 700m3, in contrast the opposing end accreted about half this
amount. The heavily groyned area showed no significant change as expected.

10

This map is based upon Ordnance Survey material with
the permission of Ordnance Survey on behalf of Her
Majesty’s Stationary Office © Crown Copyright.
Unauthorised reproduction infringes crown copyright and
may lead to prosecution or civil proceedings.
(Canterbury City Council) (100019614) (2005)

Figure 4.1-1: Management Unit 5A Beach Analysis Sections

Beach Management Plan Site Report 2005
4aMU5A & 5B

Figure 4.1-2: Heavily Groyned Section at Whitstable

Between 2004 and 2005 beach plan surveys all areas in the section accreted. Towards
the harbour a slight increase of 200m3 resulted primarily from accretion on the lower
beach and immediate foreshore that offset losses observed along the upper beach. The
eastern end of the open beach produced a more significant build up over 1,000m3 of
material. A somewhat surprising increase of 800m3 was also observed in the historically
stable region within the heavily groyned area.
4.1.2

Section 5A.2 (Tankerton Phase I & II)

Following a replenishment scheme, utilising 130,000m3 of material and completed in
1999, the entire section of coastline is now groyned at 40m intervals. Running for 1.5km
up towards Tankerton. This section is relatively straight, with uniform defence structures
backed by coastal slopes.
In the period between the 2003 and 2004 surveys the only area to exhibit a loss was the
groyne bays around the start of the Street at the west of the section, however this was
barely significant comprising around 200m3 of material. The rest of the unit accreted
material over the same period totalling nearly 3,000m3. Given that the area to the east of
this section was replenished a few months before the 2004 baseline survey, it is likely
that this section has benefited by virtue of being down drift of the net sediment transport.
4.1.3

Section 5A.3 (Tankerton Phase III)

This section was subject to a replenishment of 50,000m3 of dredged shingle, fourteen
new groynes and some remedial works to the seawall. The bulk of material was
delivered in early 2004, and the scheme finished in July of the same year. This was
some months prior to the annual beach management survey. In order to accurately
represent the changes over this period it is necessary to use the in/out surveys that
were conducted as part of the contract.
As part of a research experiment the first bay, adjacent to the sailing club, was filled with
material recycled from Long Rock spit. The net increase in each bay between the April
2004 (In) and July 2004 (out) surveys are shown in Table 4.1-1. Excluding the first bay
the remainder show a total gain of around 44,000m3, which in conjunction with
approximately 3,000m3 that was used to ‘taper’ the new beach in the approach to Long
Rock, and around 3,000m3 that was used to cover exposed mattresses in the
neighbouring unit 5B, correlates well with the 50,000m3 specified for delivery in the
contract documentation.
12
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Table 4.1-1: Tankerton Phase III Replenishment In/Out Surveys

Bay Number

Volume Change (m3)
[April 2003 – July 2004]

1*
2
3
4
5
6
7
8
9
10
11
12
13
14
15

2,249
2,149
1,973
2,522
2,154
2,287
2,625
3,131
3,265
3,579
3,959
4,560
4,915
4,984
1,697

Total**

+46,050m3 (+/- 1,183)

* Bay one filled with recycled material from Long Rock spit
** Total does not include delivered material spread in the approach to Long Rock, or in adjacent unit 5B

Disruption brought about as a consequence of the replenishment scheme means it is
not possible to directly compare the baseline survey (2003) with subsequent annual
surveys (Figure 4.1-3). By its very nature removing groynes, transporting material and
the presence of heavy machinery would of resulted in an exacerbated loss of material
from the section. This was fully compensated for during the introduction of
replenishment material increasing beach levels along the whole section to the design
standard.

Figure 4.1-3: Impact of Replenishment Scheme

Following the completion of the scheme a net loss of 2,300m3 was observed up to the
2005 beach plan survey. This is almost exactly in line with the anticipated loss
constituting 5% of the delivered volume in the first year, mainly attributed to a loss of fine
material.
13
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4.1.4

Section 5A.4 (Long Rock)

This section marks the outflow of the Swalecliffe brook onto a raised platform.
Historically this area has accreted and grown steadily receiving shingle from the east
and western beaches. A spit, essentially a barrier beach, has grown steadily over the
years migrating over two hundred metres eastwards towards the start of the Tankerton
sea wall. This area has traditionally been used for recycling material to other areas of
the coast. Removing the tip of the spit also helps prevent the blocking of the brook
mouth, and further migration of the outflow towards the seawall.
In May 2004 a recycling operation was conducted removing material from the tip of the
spit and placing it in the first bay east of the sailing club as part of a research
experiment. Between the 2003 and 2004 surveys losses in this area equate to 1,500m3,
but other survey data indicates around 2,500m3 was placed in the experimental bay.
This implies the area would have accreted over 1,000m3 over the course of the year.
The following year showed an increase of 700m3 over the same period.
The central area of Long Rock has accreted steadily over the two years accumulating
nearly 2,000m3 of shingle and forming a small headland. Figure 4.1-3 shows the change
in position of the beach toe using orthorectified photographs from 2000-2005. The
growth of material in the central section can be clearly seen in conjunction with the
reduction in beach along the western side as a consequence of numerous recycling
operations.

Figure 4.1-4: Change in Beach Toe Position at Long Rock.

The eastern side of Long Rock has shown no significant change over the last two years
with the exception of the far eastern section that lost over 500m3 of material between
2004-2005 adjacent to the first Swalecliffe groyne. Beach levels here have dropped by
up to a metre over this period.
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4.2

Management Unit 5B

To aid purposeful analysis the unit has been split into four sections as depicted in figure 4.2-2.
These reflect changes in beach configuration and/or the presence of terminal structures.
4.2.1

Section 5B.1 (Swalecliffe)

This section underwent a sea defence scheme in 1986, constituting timber groynes at
55m intervals and over 50,000m3 of recharge material. Wire mattresses (Figure 4.2-1)
were also laid within parts of the beach to provide a guaranteed minimum beach profile
in the event of future erosion. The area backs on to low-lying land that forms the
Swalecliffe flood plain.

Figure 4.2-1: Exposed Wire Mattresses at Swalecliffe

In conjunction with the Tankerton Phase III replenishment 2,500-3,000m3 of imported
material was spread along this stretch of coastline to cover the exposed wire
mattresses. Surveying results for the period between 2003-2004 show an overall
increase of 3,000m3, this is in good agreement with replenishment records. Over the
subsequent year (2004-2005) the same area has shown a minor loss of 350m3.
4.2.2

Section 5B.2 (Stud Hill)

Older groynes at 30m intervals predominate through this section. Several of these
groynes are partially submerged or very close to current beach levels, as a
consequence they only provide a limited obstruction to alongshore transport.
In the interval between the 2003 and 2004 beach plan surveys the western end of this
section produced a small gain in material. Central sections exhibited a loss of material
from the beach crest, but this was more than compensated for by accretion on the lower
beach and immediate foreshore so that there was no overall discernable change in
beach volume. The eastern part demonstrated similar losses along the beach crest,
however comparable gains were not present on the foreshore resulting in minor losses
amongst these groyne bays.
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Movement of beach material between 2004 and 2005 and is markedly reduced from that
witnessed in the previous year. Most areas show some form of accretion, especially the
eastern end of the section that produced an increase along the whole beach crest. The
largest loss occurred at the change in seawall orientation by the steps. In this bay beach
levels dropped throughout by over half a metre in most areas. The reasons for this are
unclear, but a subsequent structure inspection may reveal a problem with the adjacent
groynes.
4.2.3

Section 5B.3 (Hampton Pier Avenue)

The orientation of the sea defences changes through almost ninety degrees as the east
end of the unit approaches Hampton Pier Avenue. The section contains tightly spaced
groynes, outflow of west brook and progresses to the rock revetment at Hampton Pier,
which forms the unit boundary. Beach levels here are relatively low, combined with large
groynes this produces very small fluctuations in the volume of shingle.
Between 2003 and 2004 there was a small increase in beach material, but this was met
with a comparable loss in the following year up until the 2005 survey. These changes
are so small they rarely eclipse the survey error estimate and therefore cannot be
viewed as significant.
A summary of erosion/accretion trends, as depicted by the project surveys, is presented in table
4.2-1. These do not include the in/out surveys, which is why the total replenished volume is on
the low side. This reflects the loss of material since 2003 brought about by natural processes
and the disruption and inevitable loss of material brought about by the removal of groynes and
new construction works. Tankerton phase III (5A.3) demonstrates huge variations due to the
replenishment and exacerbated initial loss rates, other areas may have also benefited from the
addition of new material moving alongshore from the new scheme. This coupled with a
recycling operation mean the results are not representative of natural processes and prevent
any firm conclusions being drawn on typical erosion rates. Given that 50,000m3 of material was
introduced between 2003 and 2005 a net gain of around 46,000m3 would indicate a loss of
4,000m3 since the start of the monitoring project (2,000m3/year).
Table 4.2-1: Units 5A/5B - Summary of Erosion/Accretion Trends

Section
Number

Erosion/Accretion
(2003 to 2004)

Erosion/Accretion
(2004 to 2005)

Error
Estimate*

5A.1
5A.2
5A.3
5A.4
5B.1
5B.2
5B.3

-263 m3
2,604 m3
41,830 m3
-1,028 m3
3,180 m3
370 m3
201 m3

2,095 m3
-1,893 m3
-2,933 m3
1,729 m3
- 366 m3
694 m3
- 444 m3

/- 1,052m3
+
/- 2,643 m3
+
/- 1,183 m3
+
/- 901 m3
+
/- 1,344 m3
+
/- 752 m3
+
/- 335 m3

1,832 m3
711 m3
38,897 m3
701 m3
2,814 m3
1,064 m3
-243 m3

Total

46,903 m3

-1,118 m3

-

45,776 m3

+

Total
(2003 to 2005)

* 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 summary the data for the entire frontage is illustrated as a graph in figure
4.2-2. This plots volume changes for each analysis polygon against the relevant easting value
along the frontage. This clearly demonstrates the huge variations brought about by managed
intervention.
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5.0 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 each year. This
then gives an indication of the beach variability over three time steps in each individual year.
A Cross-sectional area (CSA) has been calculated for all beach profiles. This is calculated as
the area of profile above a Master Profile. In general, the lower boundary of the Master Profile
is the transition between the beach material and the foreshore .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. Figure 5.1 (Annex E) shows the location of the profile
lines, which are colour-coded to represent the change since the previous year and are labelled
with the actual and percentage change in CSA.

5.1

Management Unit 5A

This unit contains 72 profiles that are surveyed in conjunction with the annual beach plan
survey, 15 of these are designated profiles, which are re-surveyed twice a year in Spring and
Autumn and in the aftermath of major storm events. Annex F contains profile summary sheets
for each designated line containing the latest survey (July 2005), profile envelope, photograph
and trend analysis since the first survey in 2003.
5.1.1

Section 5A.1 (4a00802 - 4a00822)

The Groyned area to the east of the harbour seems fairly dynamic, with profile
4a00804_t demonstrating a loss of 4.0m2/year since the start of the project in 2003. A
three-metre reduction in beach crest width was also observed along the profile adjacent
to the harbour (4a00802_t), between the 2004/05 summer surveys.

- 3.00m

4a00802_t

Figure 5.1-1: Reduction in Beach Crest Width Adjacent to Harbour

An open beach runs along the central part of the section that historically has shown
highly variable trends in profile cross-sectional area (CSA). Since 2003 the profiles on
the west side indicate a small reduction in profile area, in contrast the profiles along the
eastern side have shown reasonable gains. Of particular significance is the large gain of
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12.5m2 at profile 4a00811_t observed between November 2004 and February 2005. The
largest storm event of the year occurred two weeks before the February survey and may
have been the contributing factor.
Beach levels are extremely stable within the heavily groyned area at the eastern end of
this section. Given a surveying error of +/-30mm, along an 80m profile, the maximum
anticipated error in CSA would be 2.4m2. Over the last three years of surveying the total
variance for most of these profiles is less than this figure, making this one of the most
stable areas of coastline along this frontage. The small increase in volume highlighted
by the beach plan surveys is evident in the profile data as a small increase along the
lower beach and immediate foreshore.
5.1.2

Section 5A.2 (4a00823 – 4a00867)

Most Profile data supports the general trends produced by the difference model
analysis, comprising a small rise in CSA from 2003-04 and a larger reduction over the
year 2004-05 for the majority of the section. Using the extra data afforded to designated
profiles it is possible to look for any seasonal variation. Although Spring, Summer and
Autumn surveys show a degree of variability this can probably be attributed to
reorientation of material within the bay rather than any net change in beach volume.
Figure 5.1-2 illustrates the fact that although there may have been significant changes in
beach plan shape, as a consequence of reorientation and picked up by a beach plan
survey, the central profile lines record little change.

Accretion

Erosion

Profile
Location

Groyne

Figure 5.1-2: Limited effect of beach reorientation on profile data

It is therefore fair to assume along this stretch of coast that profile lines provide a fair
reflection of changes in the total volume of beach material within the groyne bay, and
results are not significantly changed by reorientation.
Since the start of the project (2003) data between profiles 4a00846 and 4a00867 show a
total reduction in CSA of between 2 to 6m2 per profile. Despite a small influx of material
from the neighbouring replenishment scheme in early 2004, this seems a consistent
short-term trend with little variance.
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5.1.3

Section 5A.3 (4a00869 – 4a00891)

As part of the coastal works conducted in 2004 a new groyne field was erected,
replacing the old dilapidated groynes. The new layout constituted larger groynes and
wider groyne bays (40-60m), consequently the location of many of the profile lines had
to be changed. Given the magnitude of the alterations to the sea defence it was not
deemed practical to link historic data sets to the new data. As a result only those
changes observed after the replenishment are discussed in this report.
All profiles exhibited four distinct changes since the completion of the scheme, to a
greater or lesser degree (figure 5.1-3), namely:
(i)
(ii)
(iii)
(iv)

Loss of material along upper beach slope
Formation of a High-Water Crest
Progression into a flatter beach gradient
Seaward migration of beach toe location

Formation of High
Water Crest

Loss of Beach
Material

4a00876_t

Reduction in
Beach gradient

Seaward Migration of Beach Toe

Figure 5.1-3: Characteristic Features of the Replenished Beach Evolution

An initial reduction in profile CSA was anticipated due to the effects of post-scheme
settlement and an initial loss of fine material. This is evident in most profiles, with a
reduction of between 3 – 10m2 in CSA, for the main scheme between profiles 4a00869_t
and 4a00888_t. From designated profiles and the extra surveys conducted as part of the
scheme the bulk of this loss can be attributed to the 2004/05 winter period. This is when
the new beach was subjected to the most significant wave action since its introduction.
Two profiles, 4a00879_t and 4a00888_t, buck this trend and have maintained a
consistent CSA since the scheme completion. This is almost certainly as a function of
them receiving material from neighbouring groyne bays to replace initial losses, rather
than not losing any material at all.
The final open section of beach in the lead up to the mouth of Swalecliffe brook has
accreted slightly since completion of the scheme. The bulk of this material would have
been transported from the main scheme, but given the size of the terminal groynes, and
the tapered beach elevation, it is unlikely to ever return westwards.
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5.1.4

Section 5A.4 (4a00892 – 4a00904)

Monitoring of profiles in this section only covers the spit in front of the Swalecliffe brook.
The first profile, 4a00892_t, shows a highly variable trend as a consequence of recycling
operations, accretion at the tip of the spit and the influence of the brook mouth. The next
profile eastwards is beyond the limit of historic recycling operations and demonstrates a
relatively stable cross section covered in vegetation.
Profiles 4a00895_t and 4a00896_t intersect the remainder of the western side of the
spit. These show erosion at the beach face year on year since 2003. This may partly be
as a consequence of material moving around to fill the void left by recycling operations.
Although no profile runs through the centre of it, the new feature highlighted in the
difference models is evident in profile 4a00898_t as an increase of beach crest elevation
and CSA.
The remaining profiles are very stable, with the exception of the last two approaching
the Swalecliffe seawall. In this area crest widths have reduced by up to 5m, and have
been met with a corresponding drop in foreshore level of up to half a metre (Figure 5.14). This supports the losses that were portrayed by the difference models.

4a00902_t

Figure 5.1-4: Example of Retreating Beach Crest and Drop in Foreshore

5.2

Management Unit 5B

This unit contains 54 profiles that are surveyed in conjunction with the annual beach plan
survey, 9 of these are designated profiles, which are re-surveyed twice a year in Spring and
Autumn and in the aftermath of major storm events. Annex F contains profile summary sheets
for each designated line containing the latest survey (July 2005), profile envelope, photograph
and trend analysis since the first survey in 2003.
5.2.1

Section 5B.1 (4a00905 – 4a00926)

Profiles 4a00905-4a00916 all show a consistent pattern of a gain in CSA during
2003/04, of up to 8m2, and a reduction in CSA over 2004/05 of up to 7m2. This reflects
the small amount of recharge that was introduced prior to the 2004 beach management
survey and the subsequent loss of material the following year. Using the designated
profiles it is possible to attribute the bulk of this loss to the time between the November
2004 survey and the March 2005 spring profile.
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In contrast the eastern side of this unit has (4a00921-4a00926) has gained material year
on year. This is a welcome increase given that beach levels in this area are typically 0.5
to 1.0m below the seawall promenade. Such a gain can most likely be attributed to the
minor replenishment and its subsequent movement along the coast.

5.2.2

Section 5B.2 (4a00927 – 4a00957)

The western part of this section (4a00927-4a00939) has shown year on year increases
in CSA, this is consistent with the results from the difference models. Despite this beach
levels are relatively low around this area, up to 2.5m below the seawall promenade, and
are fully submerged during Spring tides.
Low beach levels are also evident from 4a00940-4a00946, but this area has remained
relatively stable with no significant fluctuation in profile CSA. The remaining profiles to
the east have much healthier beach levels and have predominantly shown a net
accretion over course of the monitoring project.

5.2.3

Section 5B.3 (4a00958 – 4a00967)

Profiles 4a00958-4a00962 exhibited small increases in CSA during 2003/04 from 2-3m2
per profile. These were counterfeited by larger losses in CSA during the following year.
Despite these losses all profiles have demonstrated an increase in beach crest height of
up to half a metre since 2003.
The far eastern end of this unit shows very little change over the course of the
monitoring project, this is mainly as a consequence of extremely low beach levels. In
some areas the beach crest is as low as 1.7m ODN (figure 5.2-1), which is below mean
high water.

4a00965_t

Figure 5.2-1: Example of low beach levels at East of unit
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6.0 Wave Climate
6.1

a

Wave records are recorded by an Etrometa Wave Staff on the Herne Bay pier head.
There were 4 storm events during this reporting period, where the Hs at the peak of the storm
met the threshold value of 1.6m, namely on 7th July 2004, and 14th February, 3rd March and 8th
April during 2005. The largest recorded significant wave height (Hs) was 1.94m and occurred
during the February 2005 storm, wave statistics for which are presented below.

Figure 6.1-1: Example of Wave Statistics for February 2005 Storm

A detailed analysis of the wave climate for July 2004 to June 2005 is given in Annex G.

7.0 Storm Events
Only one set of storm profiles was conducted during this period, on the 19th November 2004.
These followed a storm that approached the 1.6m significant wave height the day before, and a
few days of similar conditions a week before. Importantly the Autumn profile survey was
conducted nine days earlier on the 10th November, this provides a direct comparison of the
effects of this prolonged stormy period.
A decision was made to only survey part of management unit 5A, namely those profiles that
cover the new scheme in an effort to catalogue how the new beach responded to the first
significant storm since the replenishment. Long Rock was also surveyed to examine the effects
on the highly changeable feature, although no autumn profiles were taken along this stretch,
thus results could only be compared to the previous summer survey. With the time available it
was also possible to survey the designated profiles throughout management unit 5B.
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7.1

Tankerton Phase III

Combination of the largest significant wave height, and accompanying tidal surge meant that
the upper parts of the new beach were subjected to the greatest hydrodynamic forcing since its
introduction. Sorting processes that had been taking place on a daily basis along the lower
beach were now kick started on the unsorted upper beach. The consequence of this was a
reduction in the berm width of most profiles by up to 2m, and a corresponding drop in CSA of up
to 2.0m2 (figure 7.1-1). This was a universal trend for profiles along this stretch, most of which
also had an active high water crest further up the beach.

4a00870_t

Figure 7.1-1: Typical Effect of November 2004 Storm

7.2

Long Rock

Autumn profile surveys are not conducted along this section of the coast, the closest survey
being over two months prior to the post storm survey. It is therefore more difficult to directly
attribute changes in profile shape to the storm rather than a gradual change since the summer
survey. Profiles at the western end of the spit all demonstrated a reduction in CSA that resulted
from loss of material at the beach face. Central profiles at the point where the spit changes
orientation showed small gains in material, whereas the eastern profiles showed a typical loss
including a small drop in the level of the foreshore.

7.3

Swalecliffe

All profiles along the western end of this unit demonstrated an increase in CSA of up to 2.5m2,
this was as a result of an increase in beach material along the upper beach and in most cases
an increase in beach crest height with regards the seawall. The source of this material is
unclear, although given the proximity of the Swalecliffe shingle banks, some of the material may
have been driven in from just offshore.
The eastern end of the unit exhibited no discernable change in profile shape or CSA. This may
have been partly due to the protection afforded by Hampton Pier.
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8.0 Performance Overview
8.1

Critical Beach conditions

A comparison of beach crest height against seawall height is illustrated in figure 8.1-2 for the
whole frontage. Management unit 5A has been subject to two major capital schemes over the
last few years, Tankerton phases I-III, consequently most of the unit supports a beach not too
far removed from the design profile to which it was installed. The most critical area is the
eastern end of Long Beach, which demonstrates the lowest beach levels of the unit. Much of
the surrounding beach is heavily groyned, and thus very stable, but this area forms part of an
open beach. As a consequence it is susceptible to beach reorientation and unchecked shingle
movement that have brought about these levels. With a beach crest level just above 4m there is
an adequate beach present, but further erosion could cause problems. Works are already
planned to remedy this problem constituting three new groynes and 5,000m3 of replenishment
material, scheduled for completion in late 2006.
Long Rock shingle spit forms the primary defence between the end of the Tankerton seawall
and the start of the Swalecliffe seawall, however a bund has been built linking the two seawalls
and providing a secondary line of defence set back from the shoreline. As a result the condition
of the spit is of limited importance, overtopping would only enter the Swalecliffe brook and
contribute to flooding of the grassland in front of the bund (Figure 8.1-1). Despite this the spit
provides an excellent primary defence, with an average crest height of over 4m, including an
extensive coverage of vegetation providing a testament to its longevity.

Shingle Spit

Secondary
Defence Line

Figure 8.1-1: Sea Defence Bund at Long Rock

Management Unit 5B has depleted beach levels and dilapidated controlling structures along
much of its length. The western end of Swalecliffe is in good condition, it was subject to a
defence scheme in the mid-eighties and beach crest heights are consistently above 4.5m,
mostly around 5.0m, and the groynes still provide an active role in reducing alongshore
sediment transport. The central part of the unit (Studd Hill) is in much worse shape with
reduced beach widths of 25-30m and critically low beach crest levels, that in places fall below
the MHWS datum and threaten the integrity of the seawall (Figure 8.1-3). The small dilapidated
groynes, that do little to inhibit sediment transport, compound the problem.
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4a00940_t

MHWS

MHWN

MSL

Figure 8.1-3: Low beach levels at Studd Hill

Beach levels are significantly higher along the eastern section of the unit, with most bays having
an average beach crest height of over 4m. The exception to this is the point where the
orientation of the coast changes by ninety degrees in the approach to Hampton Pier.
Maintaining a large beach that is perpendicular to the standard coastline orientation is very
difficult, thus the low beach levels come as little surprise (Figure 8.1-4).

Figure 8.1-4: Low beach levels at approach to Hampton Pier
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8.2

Sediment Budget

It is difficult to reach any conclusions with a high degree of confidence given the relatively shortterm trends produced over a three-year monitoring period. The data collected to date does
however provide an insight into the accuracy of conclusions drawn in previous studies. This
process is however made more complicated by the recent coastal defence scheme, spreading
replenished material along two units, and the recycling operation at Long Rock.
Given that 50,000m3 of material was introduced between 2003 and 2005 a net gain of around
46,000m3 would indicate a loss of 4,000m3 since the start of the monitoring project
(2,000m3/year). Given that nothing passes Hampton Pier and very little moves round into the
mouth of the harbour, the majority of losses have to be attributed to sediment/shingle moving
offshore. This includes the huge build up of material on the Long Rock foreshore. A natural loss
rate of 2,000m3/year, is in fact artificially high and brought about by the anticipated initial loss of
fine material from the new replenishment. It is fair to assume a well-sorted mature beach would
lose less material under the same hydrodynamic conditions.
Delft Hydraulics conducted a foreshore management study in 1995, prior to the first phase of
the Tankerton replenishment. Results from this study estimated an annual loss of 2,500m3/year
in management unit 5A. This figure is consistent with those presented in a coastline
management study, compiled by Canterbury City Council in 1988. The problem with both
reports is they analyse data prior to the Tankerton sea defence works and due to the
exacerbated initial loss rates, mainly composed of fines, it has not been possible to predict
average loss rates for a mature beach using the monitoring data.
Using the out survey for the third phase of the Tankerton scheme, and the 2005 beach
management plan survey, this section alone shows a loss of nearly 2,500m3/year. This is in line
with anticipated loss rates, which predicted a 5% loss of replenished material over the first year.
Between the 2004 and 2005 beach management plan surveys the eastern end of management
unit 5A, eroded by 6,000m3, this loss was partially offset by gains at the western end and
around Long Rock, which total 5,000m3. This leaves 1,000m3 that has been lost to the system,
either offshore or past the harbour mouth. This is significantly less than the 2,500m3/year
proposed in the above reports. Although this only represents a short-term trend, it would appear
that the new beach configuration has reduced the expected yearly loss of material.
Historic recycling records indicate that Long Rock spit is accreting at the rate of 1,000m3/year,
but over the course of the monitoring project it has accreted by around 3,000m3 when you
consider 2,000m3+ was also removed in a recycling operation. This increased rate of accretion
has occurred since the completion of the scheme where it has gained 2,000m3 (2004-2005),
probably acting as a beneficiary for some of the initial losses from the new scheme.
Management unit 5B has shown
relatively little change, with the
exception of the small replenishment in
2004. The eastern end seems to be
slowly eroding, which is in agreement
with the loss rate of 220m3/year set out
in Canterbury City Council’s, coastal
management study (1988). There is
also a lot of small-scale variability
between surveys, this is no doubt due to
the limited effect of some groynes in
preventing material moving between
bays (Figure 8.2-1).
Figure 8.2-1: Low Groynes in Management Unit 5B
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9.0 Special Site Conditions
9.1

Environmental

A variety of environmental designations are in place along this unit, the two most significant of
which are the coastal slopes at Tankerton and the land and foreshore known as Long Rock.
Both these areas have been designated as Sites of Special Scientific Interest (SSSI).
The coastal slopes support a range of flora and fauna including the largest single population of
umbellifer hog’s fennel (Peucedanum officinale) in Britain, a nationally rare plant confined to a
few localities in Essex and Kent. Long Rock fronts a large area of wild grassland that supports a
myriad of species deemed to be of special significance.

9.2

Archaeological

The foreshore at Seasalter, Tankerton, Swalecliffe and Hampton was considered to be of
sufficient sensitivity and importance to be listed among the top five priority projects for the
coastal archaeology of England (Canterbury Archaeological Trust, 1997).
Long Rock is of particularly significance with regards archaeological finds. A spit of gravel
covered alluvium overlying London Clay, it has produced large quantities of well preserved
Mesolithic flintwork; long blades, tranchet axe heads and Thames picks. Other finds along this
coastline include Romano-British, Saxon and Medieval ceramics.

10.0 Coastal Works
10.1 Recycling
Historically only two sites along this frontage have been used for recycling, east of Whitstable
Harbour and the Long Rock Spit. Long Rock spit has been used for a source of recycling
material, on average every two years, with material being redistributed to critical areas along
the neighbouring coastline. This has the additional benefit of clearing the brook mouth,
preventing it becoming blocked, and the problems associated with such an event. Surveying to
date estimates the spit is accreting at around 1,000m3/year. This fits well with recycling records
and allows for 2,000m3 of material to be recycled every two years.
A build up of material east of the harbour may result in a loss of material into the harbour
mouth, this material would never return through natural processes, and as such would be lost
from the current frontage. This also causes problems for the harbour and necessitates a
dredging operation to remove it from the channel. From dredging records the shingle build up is
estimated at 250-500m3/year, preventing this and redistributing the material down the coastline
has obvious benefits, but there are implications with regards the cost/availability of plant
equipment.
There are two additional possibilities for recycling material in the unit, the first is recycling more
of the Long rock spit, effectively taken it further back and allowing for realignment of the brook
mouth. This would provide a one off source of a few thousand cubic metres of shingle,
thereafter it could be expected to recover at the typical rate of 1,000m3/year. The second is the
accumulation of shingle fanning out up to 200m from the Long Rock beach crest. A number of
trial holes were dug in this area in 2005 (Figure 10.1-1) to establish the depth and composition
of this material. The conclusions drawn were that it did represent a viable source, although
there are environmental and archaeological considerations that would have to be addressed.
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Figure 10.1-1: Trial holes along Long Rock foreshore

10.2 Replenishment
There have been two large replenishment schemes in the last few years encompassing most of
management unit 5A and constituting over 180,000m3 of shingle. A small amount of material
has also been spread over the western side of management unit 5B. Given estimated scheme
lives of over 50 years, the expected replenishment requirement in unit 5A for future years is
minimal.
A replenishment scheme west of the harbour (management unit 4B) is underway and is
scheduled for completion in late 2006, these works include three groynes and 5,000m3 of
replenishment material along the western side of management unit 5A (figure 10.2-1). These
are the last foreseeable major works that will be conducted in this unit for some time.

Figure 10.2-1: Planned Whitstable Replenishment (2006)

In contrast Management unit 5B has a number of areas with low beach levels, especially the
Studd Hill area, the problem of exposed wire mattresses along the western end and a number
of dilapidated groynes. Proposals for works along the frontage are due to be compiled in 2006,
despite this remedial works may be required in the near future if conditions depreciate further.
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11.0 Conclusions
Since the start of the monitoring project in 2003, this frontage has undergone a major coastal
defence scheme, spreading replenishment material over two units, and incorporating a new
groyne fields at the eastern end of management unit 5A. A recycling operation has also been
conducted at Long Rock, and an even larger scheme was also completed in 1999 that has yet
to fully mature. This makes separating those changes brought about by natural processes, in
relation to those influenced by anthropogenic intervention, more difficult.
Hydrodynamic conditions along the frontage are monitored by virtue of a step gauge on the
Herne Bay pier head in the neighbouring management unit 5C. The extreme water level for the
period is commensurate with a 1:1 year event, but the storm in February 2005 logged the
second highest significant wave height at the pier head since the introduction of the gauge in
1996. It is however evident that some storms have been missed due to equipment failure or
scheduled maintenance.
From the summer of 2003, to the last BMP survey in 2005, the frontage as a whole has lost
around 4,000m3. The majority of this occurred during the disruption caused by the coastal
defence scheme, or as an expected loss of finer sediment from the new replenishment material.
In total the area designated as Tankerton phase III has lost 2,500m3 of material, this was
typically accompanied by a loss of material along the upper beach face, formation of a high
water crest, progression into a flatter beach gradient and a seaward migration of the beach toe
location. This is in line with predictions set out in the scheme design document.
The loss at Tankerton does not represent a complete loss to the system, most of this material
has just been relocated further along the coast. During 2004 to 2005 management unit 5A only
lost a 1,000m3 in total, either around the harbour entrance or lost offshore. This is significantly
less than proposed loss rates in reports compiled prior to completion of the Tankerton scheme.
In contrast management unit 5B has shown little variation with the exception of the minor
replenishment at the western end.
Accretion along Long Rock spit would appear to be in agreement with historic recycling data,
gaining on average 1,000m3 a year. The exception to this occurred from 2004 to 2005 where
the spit was observed to gain double this amount. This was probably due to it acting as a
beneficiary for the initial losses along the Tankerton scheme.
The November 2004 post storm survey clearly highlighted the effects on the new Tankerton
scheme, representing the largest hydrodynamic forcing since its completion, this single event
reduced berm widths and profile areas throughout the section. This highlights the impact of
individual large events opposed to the daily forcing of standard conditions. The effects of the
larger storm in February 2005 are more difficult to attribute to the event, due to the last survey
being the previous Autumn. Despite this, it is fair to assume this largely contributed to the
losses of material between the Autumn 2004 and Spring 2005 surveys, observed along several
profiles.
In terms of defence standards management unit 5A is in excellent shape, with large beaches
and significant crest widths, almost universally equivalent to seawall heights. The minor
exception to this is the eastern side of Long Beach, however three groynes and a small
replenishment are scheduled for 2006 to remedy the situation. In contrast management unit 5B
has some seriously low beach levels along the central and eastern areas, where crest levels
have fallen below MHWS and are approaching the base of the revetment. As a contingency
measure it may be possible to increase the size of the recycling area at Long Rock, removing
more of the spit, or even taking material from the foreshore. The feasibility of this has already
been examined with trial holes, but there may be problems on environmental and
archaeological grounds.
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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 2005 and Spring 2006, in
addition 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 2006 beach plan
survey. All project monitoring data is available on the website (www.channelcoast.org), future
surveys will be obtainable after satisfying the projects quality assurance procedures.
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