Southeast Strategic Regional Coastal Monitoring Programme

BEACH MANAGEMENT
PLAN REPORT
Folkestone
2005

BMP 22
May 2006

Beach Management Plan Site Report 2005
4c MU 20 – Folkestone Central

Canterbury City Council
Strategic Monitoring
Military Road
Canterbury
Kent
CT1 1YW
Tel: 01227 862456
Fax: 01227 862537
e-mail: Strategic.Monitoring@canterbury.gov.uk
Web Site: www.se-coastalgroup.org.uk
www.channelcoast.org

Document Title: Beach Management Plan Site Report 2005
Reference: BMP 22
Status: Draft
Date: April 2006
Project Name: Strategic Regional Coastal Monitoring
Management Units: MU20: Folkestone Central

Author: S. Herrington
Checked By C. Longmire
Approved By: S. McFarland

Issue
01

Revision
01

Description

Authorised

Final Draft for Consultation

C. Longmire

1

Beach Management Plan Site Report 2005
4c MU 20 – Folkestone Central

CONTENTS

i.

Executive Summary .......................................................................................... 3

2.

Design Conditions..................................................Error! Bookmark not defined.

3.

Surveys .............................................................................................................. 7

4.

Difference Models ............................................................................................. 8
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11

5.

Section MU20/01 & 02 ................................................................................. 9
Section MU20/03.......................................................................................... 9
Section MU20/04.......................................................................................... 9
Section MU20/05 & 06 ................................................................................. 9
Section MU20/07........................................................................................ 10
Section MU20/08 to 11............................................................................... 10
Section MU20/12........................................................................................ 10
Section MU20/13........................................................................................ 10
Section MU20/14........................................................................................ 11
Section MU20 (Coronation Parade) ........................................................... 11
Frontage Overview (difference models) ..................................................... 11

Profile Change Analysis ................................................................................. 13
5.1
5.2
5.3
5.4
5.5
5.6
5.7
5.8
5.9
5.10
5.11

Section MU20/01 & 02 (Profile 4c00346 to 4c00334)................................. 13
Section MU20/03 (Profile 4c00330 to 4c00319) ......................................... 14
Section MU20/04 (Profile 4c00315 to 4c00266) ......................................... 14
Section MU20/05 & 06 (profile 4c00264 to 4c00241) ................................. 14
Section MU20/07 (Profile 4c00238)............................................................ 14
Section MU20/08 to 11 (Profile 4c00232 to 4c00204) ................................ 14
Section MU20/12 (Profile 4c00198 to 4c00193) ......................................... 15
Section MU20/13 (Profile 4c00186 to 4c00175) ......................................... 15
Section MU20/14 (Profile 4c00172 to 4c00159) ......................................... 15
Section MU20 - Coronation Parade (Profile 4c00153 to 4c00150)............. 15
Frontage Overview (profile change analysis) ............................................. 15

6.

Wave Climate ................................................................................................... 16

7.

Storm Event Performance .............................................................................. 17

8.

Beach Design Conditions ............................................................................... 19

9.

Recycling Operations...................................................................................... 20

10. Conclusions..................................................................................................... 20

2

Beach Management Plan Site Report 2005
4c MU 20 – Folkestone Central

i.

Executive Summary

Shingle beaches provide a vital element of the flood and coastal erosion defences along the
Hythe and Folkestone frontage. Since the completion of the two major coast protection
schemes in 1996 and 2004 there has been a wholesale removal of the timber groynes along
this 8km frontage. With the introduction of strategically placed large rock groynes and a
major capital beach renourishment campaign, maintaining the current high standard of
protection provided by the beaches and seawalls along this frontage is now entirely
dependent on the continual management of the beaches. The monitoring, analysis and
feedback of the performance of the beaches is therefore vital in ensuring the level of risk is
maintained at an acceptably low level.
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:
•

There are a number of dominating features highlighted by the analysis of the data
collected as part of this monitoring programme. The most significant is the overall net
increase in beach volume that has occurred in the first reporting period, which is
primarily due to the capital beach renourishment scheme that took place during the
summer of 2004.

•

During the second reporting period (2004 to 2005) the analysis shows an erosion
trend along the majority of the frontage. This is postulated to be as a result of the
initial losses incurred through the washing out of fine material from the dredged
renourishment material.

•

The general trends that are shown from the CSA analysis reflect the predominant drift
of material from west to east. This is highlighted close to the larger groynes along the
frontage, where accretion is evident on the updrift side and erosion downdrift.

•

The effects of the beach recycling operations are also clearly evident from the profile
CSA analysis and from this data it is possible to make some preliminary observations
as to the effectiveness of the beach management. On a whole the beach
management unit remains relatively stable.

•

Given the overwhelming influence that the capital renourishment has had on beach
volumes, it has effectively overshadowed many of the smaller trends.

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.
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1.

Introduction

The coastal frontage of MU20 extends between Hythe in the west and Folkestone in the east
and is located on the south Kent coast and comprises two distinct characteristics. The
western part of the frontage is a continuation of the marine storm gravels that extend from
the shingle cuspate of Dungeness. Extensive coastal development has taken place on the
low alluvial plain at Hythe and at the foot of the cliffs at Sandgate. Here, where the cliffline
meets the coastline, the problem of flooding is replaced by the risk of coastal erosion.
The shoreline in this area has been defended since the middle of the 19th Century so the high
water line has become coincident with the line of the seawalls. The net littoral drift of shingle
is eastwards but the supply from the west, Dungeness to Hythe, has been declining in the
recent past. This continued loss in beach volume has caused beach levels in front of the
walls to drop, and as a result of this “coastal squeeze” the seawalls have been subject to
considerable wave attack. The frontage has frequently suffered localised flooding and the
seawall, which is in a poor state of repair, has failed numerous times.
Historically the narrow shingle beach that extended between the western harbour arm and
the western end of Hythe was retained by a comprehensive groyne field. However, as part of
the 1996 Hythe coast protection scheme the groynes between Hythe and Sandgate were
removed and two large rock groynes constructed in their place. These were to act as
terminal groynes and performed a vital function in the newly introduced ‘open managed
beach’ approach adopted for this frontage. To increase the level of protection provided by the
beach to the seawalls approximately 1 million m3 of shingle was placed on the beach as part
of the capital renourishment scheme.
Ever since 1996 beach management has been ongoing and in 2004 the Hythe to Folkestone
coast protection scheme extended this approach all the way to Folkestone harbour with an
additional 326,000m3 of shingle renourishment and the construction of additional rock
groynes. Shingle recycling now takes place twice each year; in the spring and autumn, and
the topographic data collected as part of the Strategic Regional Coastal Monitoring
Programme is used to inform and refine these operations.
At the eastern extent of the management unit, on the other side of Folkestone Harbour, there
is a wide sandy beach that is backed by a series of concrete arches that provide erosion
protection to the cliffs. This beach is relatively stable and whilst it is included within the
boundaries of Management Unit 20, it is not subject to any beach management practices.
The condition of the beach and any erosion or accretion trends are, however, discussed in
this beach management report.
The location of the frontage is shown on Figures 1.1 and 1.2, which show the subdivision of
the management unit used to describe beach movement in this report and the position of the
nearest wave recorder in the Hythe Bay.
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2.

Design Conditions

Tide levels for Folkestone are shown in Table 2.1 below.

Tide Level
MHWS
MHW
MHWN
MSL
MLWN
MLW
MLWS

Folkestone Tide Height
(m above ODN)
3.45
2.70
1.95
0.17
-1.65
-2.35
-3.05

Table 2.1 – Admiralty tidal levels at Folkestone

Extreme water levels have been derived for this frontage on many occasions as part of a
number of studies and strategies. In 2003 to ensure that the design of the Hythe to
Folkestone coast protection scheme was both robust and not overly conservative, Halcrow
were commissioned to undertake a detailed review of previous studies as well as analysing
new wave and water level records. The results of this study provided marginal extreme
values for both offshore and inshore wave conditions as well as extreme water levels. In
addition to this, comprehensive probabilistic analysis was carried out on the data sets to
provide joint probabilities for wave and water level extremes. A plot showing the relationship
between these two values at the offshore analysis location is shown in Figure 2.2 below.
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Figure 2.2 – Joint probability curves at the offshore analysis location

3.

Surveys

All topographic and bathymetric surveys are referenced to a Global Positioning System
(GPS) control grid, established for the Regional Monitoring Programme and conducted
according to the current Environment Agency’s National Specification, as summarised in the
Explanatory Notes (Annex A). The schedule of completed surveys since the commencement
of the programme is shown in Table 3.1.

7

Beach Management Plan Site Report 2005
4c MU 20 – Folkestone Central
Survey

Beach Profile
May-Jul. 2003

Summer 2003

Beach Plan

Post-storm

Bathymetric

16/05/2003
24/10/2003

Autumn 2003
Spring 2004
Summer 2004
Autumn 2004
Spring 2005
Summer 2005

Oct.-Nov. 2003
27/02/2003
Sep.-Oct. 2004
03/10/2004
16/10/2004
14/03/2005
26/06/2005
26/06/2005
18/10/2005

Autumn 2005

04/11/2005
06/12/2005
Table 3.1 – Completed surveys within MU 20

Digital Terrain Models (DTMs) of the 2003 Baseline topographic survey are shown in Annex
B Figure 3.1, with Figures 3.2 and 3.3 showing the 2004 and 2005 Beach Management Plan
(BMP) surveys respectively, superimposed upon the ortho-rectified aerial photographs of
2005. The methodology for deriving DTMs is given in the Explanatory Notes.
Bathymetric surveys are shown in Annex C at Figure 3.4, with contours at 0.5m intervals.
The survey extends a kilometre offshore and is scheduled to be repeated in 2006.

4.

Difference Models

Now that a sufficient data set has been collected, it has been possible to overlay the results
of the baseline survey with successive year’s data. This enables comparative volumetric
analysis to be undertaken to determine change over a given period. The combination of three
dimensional ground models and ortho-rectified aerial photographs allows visual
representations of volumetric changes that have occurred during each analysis period. This
is shown in Annex C Figures 4.1-4.3, which indicate areas of net erosion or accretion (note
that 0.25m difference in elevation is considered as ‘no change’).
Figure 4.1 is the difference model of the 2004 survey minus the baseline survey (2003), with
negative and positive values representing erosion and accretion during this period
respectively. Figure 4.2 is the difference model of the most recent survey (2005) minus the
baseline 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 monitoring programme.
Whilst these figures show an overall change in beach volume within each discrete ‘area
change boundary’ it should be recognised that these data are based on the beach plan
surveys, which have been undertaken once a year (Table 3.1). The figures are only a
snapshot in time of the region, and therefore the particular dynamics of each frontage need
to be additionally 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 remainder of this chapter contains a narrative summarising the changes that have taken
place over the last two years, and hypotheses of the processes driving these changes. Also,
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to ensure that the results from the difference models are representative of the year’s change
rather than a particular event that may have been captured by the survey, the difference
models have been cross referenced with the other beach profile surveys that have been
carried out three times a year (Chapter 5), thus providing an indication of seasonal beach
variability.
The Hythe and Folkestone frontage has been divided up into a series of 14 sub management
units and these are shown Figure 1.1. The following section of this report discusses the
changes shown by the difference models for each of these 14 sub units in turn.
4.1

Section MU20/01 & 02

In the period between 2003-2004 this management unit has accreted by 862m³ with the
majority of this material collecting up against the new rock groyne at Stade Street. In the
following period (November 2004 to June 2005) there has been a loss of 2,501m3 which is
likely to be as a result of material passing around the groyne and entering MU20/03. Over
the entire monitoring period there has been a net loss of 1,842m3 from this management unit.
4.2

Section MU20/03

In the first reporting period (May 2003 to November 2004) a significant volume of material
was displaced from the neighbouring unit (MU20/02) as a result of the construction of the
Stade Street rock groyne and was transported into MU20/03 resulting in a net accretion of
9,287m3. The following period saw a loss of 4,466m3 from the frontage, which was as a result
of surplus material being bypassed over the Stade Street groyne into MU20/04. Overall,
there has been a net accretion of 4,033m3 within this management unit.
4.3

Section MU20/04

During the period May 2003 to November 2004 a major capital coast protection scheme was
constructed along this frontage and whilst there was no capital renourishment of the beaches
in this management unit, no beach recycling works were carried out either. Without the
mechanical transportation of material against the flow of the natural littoral drift there has
been erosion of the beaches along the western half of MU20/04 and an accretion in the
eastern half during this period. Nevertheless, on balance this unit has accreted by 10,893m3
during the first 19 month period.
During the second period, November 2004 to June 2005, there has been a loss of 8,315m3
from this management unit. This net loss is as a result of Battery Point groyne becoming full
to capacity following the significant accretion that occurred during the previous period. This
has resulted in material bypassing the groyne and entering MU20/05.
Over the total reporting period there has been a net accretion of 4,519m3 within MU20/04.
4.4

Section MU20/05 & 06

The difference model plots for the period May 2003 to November 2004 show a significant
accretion of 20,221m3, the majority of which is as a result of the capital beach renourishment
that took place between July and August 2004. The plots from the following period
(November 2004 to June 2005) show a loss of 11,094m3 and this can be associated to two
key factors. Firstly there has been an initial loss of volume as the finer material from the
dredged material has been washed out of the beach. Secondly, a significant volume of
material was transported naturally from west to east into the neighbouring management
units.
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Overall there has been a net accretion of 11,175m3 of material in this management unit over
the period May 2003 to June 2005.
4.5

Section MU20/07

Management MU20/07 is a very small length of frontage which comprises the near-buried
rock groynes that were constructed at the toe of the Encombe landslip in the 1980s. In the
first reporting period, this section accreted by 2,122m3 with the majority of this taking place
on the upper beach. The following period again saw an accretion of material at the back of
the beach; however, there has also been a loss of material from the active profile below
MHW, which has resulted in a net loss of 1,078m3. Over the entire reporting period, this
management unit accreted by 1,242m3.

4.6

Section MU20/08 to 11

This section comprises management units MU20/08, 09, 10 and 11. During the period May
2003 to November 2004 the major capital coast protection scheme was constructed along
this frontage and this included a significant amount of capital renourishment of the beaches
in this management unit. The accretion of 44,166m3 shown in the first reporting period is
therefore as a result of these works. During the following period this frontage remained
relatively stable. Overall, this section accreted by 44,813m3.

4.7

Section MU20/12

This area was also included in the capital renourishment works that were undertaken as part
of the scheme 2004 coast protection scheme. In the first reporting period the results of the
beach renourishment can be clearly seen and this has resulted in a net accretion of
43,576m3. In the following period, November 2004 to June 2005, whilst the difference model
plots show that the material has migrated from west to east within the unit, there has again
been an accretion of 2,207m3. However, this accretion is mainly due to the beach
management works that took place in March 2005 where approximately 3,300m3 of material
was bypassed over Groyne B, i.e. from MU20/11 into MU20/12.
Overall this management unit has accreted by 45,975m3 during the 19 months between May
2003 and June 2005.
4.8

Section MU20/13

Section MU20/13 was again significantly modified as part of the 2004 coast protection
scheme when the three large rock headland structures were constructed.
Of particular note for this management unit is the difference in accretion shown on Figure 4.1
(9 of 11) and the values in Table 4.1. This difference in values is due to the original beach
volume model being created before the coast protection scheme, and as a result the volume
change calculations do not include a large proportion of the new beach therefore significantly
underestimate the accretion value. In order to determine a more accurate estimate of the
volume of accretion in this unit during the period May 2003 to November 2004 the
bathymetric grid has been used as a baseline for the lower part of the beach, i.e. that which
is not captured within the original model.
Whilst this method is slightly less accurate, it is more than appropriate for determining
volume change on the scale of this beach management report. The results of this additional
analysis show that there has been an accretion of 133,724m3 during the first reporting period.
During the following reporting period (November 2004 to June 2005) the difference model
gives a volume loss of 7,983m3 which equates to approximately 6% losses over that period.
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This is in good general agreement with expected losses from a newly renourished shingle
beach.
Overall, there has been a net accretion of 125,288m3 of material within this management unit.
4.9

Section MU20/14

Since the construction of the Folkestone Harbour, which acts as large terminal groynes at the
eastern boundary of this unit, this beach has accreted significantly because of the continual
feed of material from the west. However, after the completion of the coast protection scheme
in 2004 the natural supply of material to this frontage has been arrested. During the first
reporting period the results of the difference model show a loss of 4,628m3, whilst during the
following period there is an accretion of 4,369m3. Over the whole period the difference model
indicates that this section is relatively stable with an overall net loss of only 307m3
Given that there is very little possibility of material entering or leaving this management unit,
it is likely that the changes in volume between the first and second reporting period are
primarily due to the cross-shore movement of material. The toe of the shingle beach is well
below MLWS and is therefore free to move in and out of the lower limit of the survey
boundary, which is generally taken as MLWS. This exchange of material in and out of the
difference model boundary is therefore postulated to be the cause of the volume fluctuation
within this management unit.
4.10

Section MU20 (Coronation Parade)

Coronation Parade is a wide sandy beach on the eastern side of the Folkestone Harbour and
because of its sheltered nature, combined with the fact that there is no contemporary feed of
sediment into this management unit, it has remained relatively stable for the last few
decades. The results of the volumetric analysis that has been undertaken as part of the
difference modelling confirm that this beach is still stable.
4.11

Frontage Overview (difference models)

The graph shown below in Plate 4.1 shows the volumetric change per linear metre of the
Hythe and Folkestone frontage. From inspection of this plot and the region-by-region
discussion above, it is possible to draw some general conclusions as to how the frontage is
behaving.
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Plate 4.1 – Beach volume change per linear metre from Fisherman’s Beach, Hythe to
Folkestone Harbour. Dotted vertical lines represent section subdivisions.

•

There are a number of dominating features of the above graph and the most
significant is the overall net increase in beach volume that has occurred in the first
reporting period. This is due to the capital beach renourishment scheme that took
place during the summer of 2004.

•

The plot for the second reporting period shows an erosion trend along the majority of
the management unit and this is primarily due to the initial losses incurred through the
washing out of fine material from the dredged renourishment material.

•

The effects of the capital renourishment scheme have almost entirely overshadowed
any other local effects due to the magnitude of the change, however, the one area
where there has been constant erosion is at the western end of MU20/04. This
erosion changes gradually back to accretion towards the eastern end of the
management unit and is representative of the west-east sediment transport regime
that is present along this frontage.

•

When the beach volume change is examined over the entire frontage it can be seen
that there has been an overall increase of material. The net changes for each
management sub-unit are shown in Table 4.1 below, and when these are summed,
the totals show that there has been an accretion of approximately 260,000m3 during
the first analysis period and this is primarily as a consequence of the capital beach
renourishment that took place during the summer of 2004.

•

The beach volume losses that are shown by the difference model during the period
immediately after the capital scheme are primarily related to the performance of the
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newly renourished beach and represent the initial loss of finer material from the
grading envelope.

Beach volume
change (all m³)
MU20/01 & 02
MU20/03
MU20/04
MU20/05 & 06
MU20/07
MU20/08 to 11
MU20/12
MU20/13
MU20/14
All regions

2003/04
862
9,287
10,893
20,881
2,122
44,166
43,576
133,724
-4,628

2004/05
-2,501
-4,466
-8,315
-11,094
-1,078
-235
2,207
-7,983
4,369

2003/05
-1,842
4,033
4,519
11,175
1,242
44,813
45,975
125,288
-307

260,223

-29,096

234,896

Table 4.1 – Region by region and overall beach volume changes
along the Hythe and Folkestone frontage from 2003-2005.

5.

Profile Change Analysis

A cross-sectional area (CSA) has been calculated for all beach profiles that are scheduled
for survey three times a year. CSA is calculated as the area of a profile above a ‘Master
Profile’. The lower boundary of the Master Profile is approximately equal to the seaward
extent of the profile, which is generally governed by the position of the low water line. 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. Graphs of
the individual profiles plus the Master Profile are included in Annex D and on the CD
attached to this report, as are the time series of change in CSA for individual profiles.
Figure 5.1 shows the locations of the profile lines, which are colour-coded to represent the
change since the previous year (the method of calculation of change in CSA can be found in
the Explanatory Notes, Annex A). Whilst much of the beach behaviour has been inferred
from the beach difference models (section 4), the beach profiles also perform an important
part in describing the way in which the beaches along the frontage have changed. Figure 5.1
therefore gives an indication of the annual change in terms of actual and percentage change
in CSA at each location.
These changes in CSA correspond with the overall erosion and accretion trends that are
depicted in the beach change models (section 4). However, because the profile surveys are
carried out more frequently than the beach management surveys (Table 3.1), it is possible to
gain a better understanding of the beach’s behaviour throughout each year. The profiles give
a more accurate representation of the cross-shore change in the beach and the following
comments have been made based on inspection of the profiles.
5.1

Section MU20/01 & 02 (Profile 4c00346 to 4c00334)

The trend shown by the difference model in this management unit is that of erosion in the
western half and accretion against the Stade Street groyne in the east, and this is reflected
by trends shown by the profile CSAs (Annex F). The overall behaviour of this section of
beach is predominantly that of erosion which is locally reversed by the beach recycling
operations.
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5.2

Section MU20/03 (Profile 4c00330 to 4c00319)

Again the profile analysis shows that the general trend within this management unit is for a
reduction in CSA, although these results are heavily influenced by the movement of material
that took place during the construction of the coast protection scheme in 2004. The influence
of the beach recycling events is also clearly shown by the plots and inspection of the eastern
most profile (4c00319) which shows that even with the extraction of material that has taken
place in 2003 and 2005 this area is still accreting.
5.3

Section MU20/04 (Profile 4c00315 to 4c00266)

Management MU20/04 is bounded at either end by large rock groynes and these generally
prevent material entering or leaving the unit. However, once the downdrift groyne becomes
full to capacity beach material begins to bypass it and enters the neighbouring unit. This
behaviour limits the amount to which the beach can accrete and when the CSA data is
examined for profile 4c00266 it can be seen that over the reporting period there has been
steady increase in the beach CSA up to the end of 2004. After this time the rate of increase
in CSA decreases suggesting that the groyne is full to capacity.
When the impact of the extraction of material for the recycling operations is examined it is
evident that the volumes removed from this location are less than the volume of material
being naturally transported into the area.
5.4

Section MU20/05 & 06 (profile 4c00264 to 4c00241)

The plotted trends for the western end of this management unit show an increase in beach
CSA over the reporting period, which is contrary to the trend that would normally be expected
at the updrift end of this section. However, when the affect of the two beach recycling
deposition events are taken into account, these results are more reasonable.
What can be seen along this section is a general trend for beach CSA to reduce over the
reporting period, which for some profiles extends back as far as 1997. What this represents
is a gradual migration of material from this frontage after the capital recharge which took
place in 1996. Unlike management sub-units MU20/01 to MU20/04, this length of beach has
not been subject to ongoing beach management in the form of annual recycling and what is
shown from the beach CSA analysis on the profiles that have data extending back to 1997 is
that there has been a steady loss of material.

5.5

Section MU20/07 (Profile 4c00238)

This section is relatively small and only included one profile and from the CSA trend it can be
seen that the beach in this location is relatively stable.
5.6

Section MU20/08 to 11 (Profile 4c00232 to 4c00204)

In general the results of the CSA analysis are showing a trend of accretion throughout the
whole of this section. This reflects the gradual loss of material experienced from the updrift
frontage over the last few years. The shoreline along this section is aligned slightly more
towards the direction of the predominant wave energy and consequently sediment transport
rates are less. With net drift rates being less within this section than those updrift which feed
into it, a net gain of material would be expected. This trend would be expected to continue all
the time there is potential for material to be moved from the updrift section.
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5.7

Section MU20/12 (Profile 4c00198 to 4c00193)

The change in profile CSA that can be seen in all of the profiles within this management unit
is dominated by the influence of the capital beach renourishment that took place in 2004. The
CSA plots also show that following the renourishment there was a period of erosion and this
is supported by the evidence shown by the difference model.
5.8

Section MU20/13 (Profile 4c00186 to 4c00175)

This section incorporates the two static equilibrium bays that have been formed between the
three rock structures as part of the coast protection scheme in 2004. When the plots showing
the trends of the profile CSA for each of the profiles in this management unit are examined,
all but the westernmost one show a slight trend of erosion since the completion of the
scheme. This reduction in cross sectional area is likely to be as a result of the beach material
becoming naturally sorted and the finer sediment being washed out.
5.9

Section MU20/14 (Profile 4c00172 to 4c00159)

As discussed in Section 4, this section has remained relatively stable over the reporting
period with a small amount of erosion at the western end matched by a similar degree of
accretion in the east.
5.10

Section MU20 - Coronation Parade (Profile 4c00153 to 4c00150)

On examination of the two profiles within this section it can be seen that there has been a
small amount of increase in the profile CSA at the eastern end of the beach and the western
profile is stable.

5.11

Frontage Overview (profile change analysis)

In addition to the general interpretations drawn from beach model analysis, profile change
analysis has highlighted further key conclusions.
Profile change analysis supports the general pattern of beach volume changes along the
Hythe and Folkestone frontage described in chapter 4, although the majority of the change is
dominated by the effect of the capital beach renourishment that took place during the
summer of 2004.
The general trends that are shown from the CSA analysis reflect the predominant drift of
material from west to east. This is highlighted close to the larger groynes along the frontage,
where accretion is evident on the updrift side and erosion downdrift.
The effects of the beach recycling operations are also clearly evident from the profile CSA
analysis and from this data it is possible to make some preliminary observations as to the
effectiveness of the beach management. On a whole the beach management units remain
relatively stable, but given the overwhelming influence that the capital renourishment has had
on beach volumes, it is not possible to draw robust conclusions on beach performance at this
time, however, the following bullet points highlight some immediate observations.
•

MU20/01 & 02 has reduced in volume over the last two years although this is
primarily due to the volume of material displaced during the construction works in
2004.
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6.

•

Within units MU20/03 to 07 there has been a net accretion of material during this
reporting period and the majority of this has been material moving into the frontage
from the west from Fisherman’s Beach and the Hythe Ranges. The majority of this
material was held in MU20/02 and 03 and was displaced in 2004 to be driven along
the frontage by the natural littoral transport mechanisms.

•

Between MU20/07 and MU20/12 there has been an accretion of material through two
mechanisms. This first is the natural transport of material from the Sandgate frontage
over the last 10 years following the major capital recharge of this frontage in 1996.
The second is as a direct result of the beach renourishment that took pace in 2004.

•

The frontage that comprised MU20/12 and 13 has increased in volume considerably
during the reporting period and this has primarily been as a result of the capital
renourishment in 2004.

•

MU20/14 and Coronation parade remain relatively constant.

Wave Climate

Wave records for the Folkestone and Hythe frontage are recorded by the Datawell
Directional WaveRider that was first deployed on 08 July 2003.
The wave directions recorded by the buoy in its first year were found to be contaminated by a
significant tidal signature, compounded by the on-board data processing. The buoy received
new electronics to fix this problem in February 2004; wave directions measured before March
2004 have been excluded from the analysis.
In late June 2004, the buoy was cut from its moorings and recovered a week later in the
southern North Sea, 35nm east of Ipswich. The buoy was serviced and refurbished and redeployed in early October, approximately 100m away from its earlier location.
A detailed report containing the recorded wave statistics is included in Annex G of this report.
However, in summary, there were no storms above the threshold during the reporting period,
but the largest events were all from the south. The extended period of strong south-easterly
winds, which caused extensive coastal flooding the West County in late October 2004,
produced nothing significant at Folkestone, although they contributed to a 10-day period of
moderate wave conditions. Accordingly, the reporting period as a whole was quieter than the
previous reporting year, which experienced several storms.
The highest events recorded in 2004/05 are shown below in Table 6.1, which has been
extracted from Annex G.
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Highest events in 2004/5
Date/Time
14-Oct-2004
09:30
08-Jan-2005
07:30
28-Dec-2004
02:30
27-Oct-2004
22:00

Hs

Tp

Tz

Dir
.

Water level
elevation *
(OD)

Tidal
stage

Tidal
range
(m)

Tidal
surge*
(m)

Max.
surge*
(m)

2.49

9.1

5

186

2.13

HW -1

5.6

0.08

0.37

2.37

7.7

4.4

181

1.62

HW -1

4.3

-0.35

0.20

2.14

6.3

4.5

186

0.76

HW +2

4.9

-0.25

0.67

2.06

5.9

4.5

176

2.78

HW -1

5.6

0.10

0.40

Table 6.1 – Data recorded by the Datawell Directional
WaveRiderdeployed in Hythe Bay
*

Tidal information is obtained from the nearest recording tide gauge (the National Network gauge at
Dover). The surge shown is the residual at the time of the highest Hs. The maximum tidal surge is
the largest positive surge during the storm event.

7.

Storm Event Performance

Post-storm surveys were undertaken on the 4h November 2005 and the 6th December 2005
along the same shore-normal profiles that are surveyed three times a year (chapter 5).
Procedures have been put in place to allow early notification of storm threshold ascendance,
thus allowing early mobilisation of survey contractors to collect further post storm profile data
in the future.
The two plots shown below in Plates 7.1 and 7.2 highlight the change in beach profile at
4c00338 and 4c00241 between the Autumn survey in October 2005 and the storm profile

surveys. Whilst there has been little change in the cross sectional area of the profiles, there
has been a significant redistribution of material within the profile itself. This is fairly typical of
the type of response that would be expected of a shingle beach to a storm event. Both
profiles exhibit the same response, i.e. a flattening of the profile that occurs as the material
above MHW is drawn down to the lower part of the beach.
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Plates 7.1 (top) and 7.2 (bottom) – Autumn (red) and post-storm (green and blue)
profiles from 2005, showing beach response to storms at Sandgate (4c000241, top)
and at Hythe (4c00338, bottom). Note vertical scale is given relative to ODN.

Although the storms on the 4th November and the 6th December 2005 did not possess waves
with Hs over the storm threshold of 2.5m and were therefore not recorded as a peak over
threshold events, they did represent a typical winter storms with south and south-westerly
components. Although specific conclusions regarding the response of the Hythe and
Sandgate beaches to storm activity cannot be deduced based on these two events alone,
some generalised conclusions can be made.
•

The beaches are showing the expected response to storm waves by redistributing
material stored in the crest to the lower parts of the profile.

•

The crest of the storm profile is raised above the normal crest elevation by
approximately 0.5m

•

There is no evidence of any lowering of the crest during storm events, which
suggests that the seawall remains protected throughout the duration of the storm.
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8.

Beach Design Conditions

The design philosophy of the of the 1996 and 2004 coast protection schemes relies upon
there being a sufficiently wide crest to the beach to provide protection to the seawall and to
reduce wave overtopping to acceptable levels. The design width varies depending on the
location, the form of defence and the risk of flooding behind the seawall. These crest width
criteria are shown in Table 8.1 below.

Manageme
nt Unit
MU 20/01
MU 20/02
MU 20/03
MU 20/04
MU 20/05
MU 20/06
MU 20/07
MU 20/08
MU 20/09
MU 20/10
MU 20/11
MU 20/12
MU 20/13
MU 20/14

Critical crest
width (m)
15.0
15.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
4.0
4.0
4.0

Recorded crest width above 4.5mOD (m)
Narrowest profile
10
20
13
7
13
17
15
4
22
20
8
0
28

Widest profile
22
32
45
15
13
17
15
15
25
25
14
50
40

Table 8.1 – Critical design beach crest widths compared with recorded values

From the above values it can be seen that in general the critical beach width has been
achieved or exceeded. The principle behind the open beach management approach that has
been adopted for this frontage is that there is sufficient material within each management unit
to accommodate the erosion that occurs between beach recycling operations. Depending on
the timing of the survey, the state of the beach will vary the most at the extreme ends of the
unit. For example, at the updrift end there will be a period immediately following the recycling
operation where the crest width exceeds the critical value. Throughout the year this width will
reduce and material will accumulate at the downdrift groyne. The narrowest and widest
recorded widths shown in Table 8.1 above are therefore generally the extremes at either end
of the management unit.
The bullet points that follow highlight some of the key observations during this reporting
period.
•

In Mu20/02 the western most profile is 5m below the critical value, however, because
this short length of the frontage protrudes seaward more than the remainder crest
widths are generally reduced at this point. The wide crest at the eastern end of this
unit suggests adequate capacity for recycling.

•

The westernmost profile in MU20/05 has reached the critical threshold. Inspection of
the downdrift profiles shows the threshold to be exceeded and again suggests that
there is adequate capacity for recycling and that this operation had not yet taken
place at the time of the most recently reported survey.

19

Beach Management Plan Site Report 2005
4c MU 20 – Folkestone Central

9.

•

MU20/09 shows a very similar situation to those referred to above.

•

The only other location along the frontage that has threshold levels below the critical
value is within MU20/13. This is within the two crenular bays and the narrowest point
is the centre of the bay where the beach crest is closest to the seawall. Whilst at the
time of survey the crest at elevation 4.5mOD had retreated back to the wall, what
should be borne in mind for this frontage is the fact that the beach elevation within
this unit is much lower than the rest of the frontage. The design crest elevation is only
3.9mOD and thus the crest width at this level is slightly greater. The results of the
difference modelling have shown that there has been an initial loss of overall beach
volume within this unit and this would account for the narrowing of the crest in the
centre of the bays. It is therefore recommended that over the next year, as the newly
renourished beaches settle, their performance is closely monitored.

Recycling Operations

The majority of the Hythe and Folkestone frontage (MU20/02 to 012) relies upon the ongoing
recycling operations to counter the natural transport of sediment along the frontage.
Generally, the majority of recycling takes place in September, although a small amount is
also undertaken in March following the winter storms. The principle behind the open
managed beach approach is simply to maintain sufficient beach volume in front of the
seawall to protect it from failure and to reduce wave overtopping. The volumes that are
recycled each year greatly depend on the net volume of material that has been transported
naturally along the frontage during the year.
The recycling logs that are included in Annex H of this report show the location of the
extraction and deposition sites for each unit and also the volume of material that has been
moved in any one operation. Table 9.1 below summarises the volumes recycled in each
period. The reason that the recycling period was delayed in 2004 from September to
December was because of the coast protection scheme. The significant reduction in
recycling undertaken that year is also a refection of the amount of capital renourishment
carried out during that year.
Volume of material recycled in period (m3)
Sept 2003

Dec 2004

30,070

2,956

March 2005
5,246

Sept/Oct 2005
21,548

Table 9.1 – Beach recycling volumes

10.

Conclusions

The data that has been recorded over this reporting period and summarised in this beach
management report exhibits many trends. Many of these fit well with anecdotal evidence and
support the historic beach management decisions that been taken in the past.
The effect of the beach recycling operations is clearly evident from the profile CSAs and from
the difference model analysis. From the results of the analysis of this data it is possible to
conclude that the current level and approach to beach management carried out on this
frontage is appropriate. However, the continual monitoring of the performance of the beaches
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and the feedback provided each year from the analysis of the monitoring data will allow this
process to be refined.
On a whole the beach management unit remains relatively stable, but given the
overwhelming influence that the capital renourishment has had on beach volumes during this
reporting period, it is not possible to draw robust conclusions on beach performance at this
time. Overall the frontage has shown an increase of approximately 260,000m3 and this is the
net result of the capital recharge that took place during the summer of 2004.
This is only 80% of the overall volume that was placed on the beach during the
renourishment campaign suggesting very high volume losses. However, anecdotal evidence
suggest that there is a significant volume of finer material, which has been washed out of the
as-dredged material and is now sitting at the toe of the beaches below the -1mOD contour.
Consequently this is outside of the survey envelope and is therefore not included in the
volume calculations.
The storm events that were recorded by the wave rider buoy in the Hythe Bay were not of
sufficient magnitude to exceed the critical warning threshold and inspection of the summary
of wave statistics show that the maximum recorded Hs was 2.49m. This represents an event
of return period of less that 1 year. The summary also shows that none of the storm peaks
coincided exactly with high water and that no significant tidal surge was recorded.
In summary, the beaches along the Hythe and Folkestone frontage have exhibited sediment
transport trends that fit well with those experienced in the past and also those predicted by
the mathematical models used in the design of the 2004 coast protection scheme. The
performance of the beaches under normal storm conditions is also encouraging, although
data recorded after more extreme events is required to fully support the design calculations.
Scheduled future monitoring includes profile surveys in Spring 2006. 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 issue after completion of the Summer 2006 beach plan survey. All historic
monitoring data is available at www.channelcoast.org, and future surveys will be obtainable
after satisfying the projects quality assurance procedures.
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