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i.

Executive Summary

Shingle beaches provide a vital element of the flood and coastal erosion defences along the
Northern Sea Wall frontage. 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:
•

The Northern Sea Wall frontage gained 7,800m³ over a two year period (2003-2005).

•

An annual gain of 3,900m³/yr is in direct contrast to the Northern Sea Wall Beach
Monitoring Final Report (2003), which calculated an average loss of 7,300m³/yr
based on topographic data taken from 1997-2002. This equates to a total frontage
loss of 28,700m³ since 1997.

•

The area of most accretion was St. Augustine’s Bank in the east of the frontage.
Coastline shape, beach material supply and the occasional convergence of littoral
drift directions cause this area to act as a shingle trap.

•

Most erosion occurred a) above Coldharbour Outfall due to removal of stockpiled
recycling material used to reinforce the beach at Wantsum Delta and b) in front of,
and to the east of the oyster farm due to littoral drift eastwards and a lack of beach
material feeding the area from the west.

•

Ongoing recycling operations to reinforce the beach ridge at Wantsum Delta are
essential to protect the Wantsum lagoon, though the use of fine material from
Coldharbour Outfall will increase the erosion potential of this sensitive section of the
frontage.

•

The results of one post-storm survey suggest the Northern Sea Wall does not
necessarily lose substantial volumes of material under storm conditions; more likely is
that sand and shingle is redistributed within the frontage. However, the Wantsum
Delta beach ridge narrowed by as much as 1.5m, during a storm that did not exceed
the wave height storm threshold.

•

Beach design profiles were created at locations of beach replenishment in 1996. In
general, current beach cross-sections are 20-30% less than the designs, especially in
front of the oyster farm and in the far east of the frontage. Beach berms have lowered
and narrowed greatly, exposing more of the sea wall and rock apron in places.

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

Unit 5E, situated on the north Kent coast, extends from Reculver Towers to Plumpudding
Island and is collectively termed the Northern Sea Wall. The 5km long unit predominantly
consists of a shingle and sand beach with rock groynes no less than 150m apart, though a
small section of rock armouring protects the Reculver Towers monument. In strategic
appraisal and management terms, the frontage has been divided into 8 operational sections
that reflect locations of major beach structures and are near-coincident with the choice of
previous subdivision in this area (Northern Sea Wall Beach Monitoring, 2003). These
sections are numbered from 4-11 (with some sections split into sub-sections numbered 6.1,
6.2,…etc) and are shown in Figure 1.1.
The Northern Sea Wall is situated immediately behind the beach, except in section 8
(Wantsum Delta) and section 11 (St. Augustine’s Bank) where the wall is also fronted by the
saline lagoon and an area of vegetated shingle at these locations respectively. The sea wall
and the groyned beach are currently the only coastal defence structures in Unit 5E. Low-lying
land behind the frontage, which includes the main railway line linking Faversham and Thanet,
highlights the importance of continued beach monitoring here. Unit 5E is also designated as
a special area of conservation, a special protection area, a RAMSAR site and a SSSI. The
far east of the unit is a special marine area.
The frontage faces north and experiences storms from a northwest to northeast approach
direction. Net sediment drift direction along the frontage is predominantly from west to east
(Management Unit 5E Scheme Implementation Plan, 1997), though localised reversal of this
trend can occur during prolonged periods of northeasterly wave approach causing variations
in littoral transport.
The last capital beach nourishment scheme occurred in 1996 when 110,000m³ of shingle
was added to the beach at sub-sections 6.1-7.2 and sub-sections 11.1-11.3.
The beach ridge at Wantsum Delta undergoes regular recycling using a) fine material that
accumulates around Coldharbour Outfall (this material is often stored on the beach berm
above the outfall before being added to the ridge) and b) shingle that accumulates on the
sandy beaches of Minnis Bay to the east (Unit 6A) that is removed and returned to Unit 5E.
Unfortunately, records detailing quantities and positioning of recent recycling events are not
available. However, it is known that a major recycling operation moving material from the
outfall to Wantsum Delta took place in the winter of 2004. Some of this material was also
used to load the beach in sections 9-11 (Paul Marshall, pers. comm., January 2006). It is
assumed that this was the only recycling event within Unit 5E since the monitoring
programme began, and that no beach material has been imported mechanically into the
frontage since 2003.
The location of the frontage is shown on Figure 1.2, which includes the nearest wave gauge
on Herne Bay pier.

2.

Design Conditions

Tidal statistics representative of the Northern Sea Wall are presented in Table 2.1.
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Tide Level
MHWS
MHW
MHWN
MSL
MLWN
MLW
MLWS

Herne Bay Tide Height
(m above ODN)
2.68
2.13
1.58
0.17
-1.22
-1.67
2.12

Margate Tide Height
(m above ODN)
2.30
1.85
1.40
0.11
-1.10
-1.55
-1.95

Table 2.1 – Admiralty tidal levels at Herne Bay and Margate

Design conditions have been taken from Annex 6 of the Management Unit 5E Scheme
Implementation Plan (1997), and exist for those areas of beach recharged in 1996. These
take the form of beach design cross-sections and have been converted into cross sectional
areas (CSA, calculated above a master profile) for the purpose of comparison with current
topographic data discussed within this report.

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.
Survey
Spring 2003
Summer 2003
Autumn 2003
Spring 2004

Beach Profile
21/03/2003
27/09/2003

Beach Plan

Post-storm

Bathymetric

27/09/2003
12/11/2003
25/03/2004
06/08/2004

Summer 2004

06/08/2004
03/05/2003

Autumn 2004
Spring 2005
Summer 2005
Autumn 2005

12/11/2004
30/11/2004
25/02/2005
10/08/2005
10/08/2005
18/11/2005
Table 3.1 – Completed surveys within Unit 5E

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
2001. 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.
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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,
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.
4.1

Section 4

The most westerly of the 8 sections in Unit 5E was very stable during the reporting period,
eroding by approximately 250m³ from 2003-2004, and then accreting by the same volume a
year later.
4.2

Section 5

Section 5, neighbouring section 4 in the first groyne bay on the frontage, was also very
stable, and accreted then eroded by the same volume in the 2 survey years.
4.3

Section 6

Section 6, that encapsulates 6 groyne bays, lost more than 7,500m³ of material within the
reporting period, the most of any section on the frontage. All groyne bays lost material from a
shore-parallel 5-10m wide zone running along the backshore of the beach (at approximately
3-4m elevation). The far west of sub-sections 6.1-6.3 additionally eroded on the western side
of the bays from 2003-2004, but this pattern reversed in the 2004-2005 period. Areas of
accretion were limited to seaward of the beach toe in sub-sections 6.5 and 6.6, and small
areas at the eastern end of bays. Volumetric losses from the backshore were far greater than
those of accretion.
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4.4

Section 7

Section 7 eroded by over 4,000m³ from 2003-2005, though a 5,400m³ loss can be attributed
to significant beach lowering immediately above Coldharbour Outfall between the 2004 and
2005 surveys. This area is used as a depository for material destined to recharge the beach
ridge fronting the Wantsum Delta (Section 8) (Figure 4.4.1). There was also some erosion of
the backshore along most of the sub-section, above the level of MHWS. The beach
surrounding the mouth of the outfall, and the far east of sub-section 7.1, accreted in the
2003-2004 period.

Figure 4.4.1 - Beach material stockpiled above the Coldharbour Outfall, pictured
in September 2003 looking southeast. This material was used to recharge the
beach ridge in section 8 and weaknesses in the beach towards Minnis Bay.

4.5

Section 8

The Wantsum Delta increased in volume by 3,000m³ from 2004-2005, though there was little
overall volume change in 2003-2004, despite the beach dynamically eroding and accreting in
marked shore-parallel lines. 2004-2005 accretion is due to a percentage of the 5,400m³ of
beach material being recycled from Coldharbour Outfall in Section 7. In 2003-2004, accretion
occurred from 1-2.5m elevation on the seaward face of the ridge, and from 2-5.5m on the
landward face. Erosion occurred in between these accretion zones on the highest part of the
beach ridge. In the following year, the same areas of the beach acted in the opposite way,
with accretion on the top of the ridge, and erosion lower down on the sea and landward
faces.

Figure 4.5.1 – Beach ridge in section 8 of Unit 5E (Wantsum Delta),
pictured in August 2004, looking east from profile 4a01245.
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4.6

Section 9

This sub-section accreted by more than 8,500m³ in two years, the largest section-increase
along the frontage. Similarly to section 8, erosion and accretion occurred in shore-parallel
bands above the toe of the beach. Sub-sections 9.1 and 9.2 both accreted overall in both
reporting years. From 2003-2004, accretion occurred at approximately 2m elevation, with
erosion 1-2m further up the beach. The following year, accretion took place close to MSL,
where erosion featured a year earlier. Additionally, in sub-section 9.1, erosion took place at
2m elevation. There was accretion below MHWS in 2004-2005 in the eastern half of subsection 9.1, and the entirety of sub-section 9.2.
4.7

Section 10

Section 10 accreted by nearly 7,500m³ from 2003-2005, with similar spatial patterns of beach
volume change to that of section 9. The most notable beach volume increase (20-30cm/yr
vertically) was from MHW to MHWS elevation along the entire region, though some accretion
also occurred near MSL and 4m elevation, as in section 9.
4.8

Section 11

Section 11.2 accreted by more than 2,000m³ in the two year reporting period, and was
responsible for almost all the accretion in section 11 over the same duration. Sub-sections
11.1 and 11.3 were fairly dynamic, with large accretion and erosion zones on the beach face,
though these reversed in the two survey years resulting in little change from 2003-2005. Subsection 11.2 also showed some areas that eroded then accreted (and vice-versa) in each
survey year, though there was overall accretion across almost all of the beach face and
beach toe in the centre of the groyne bay.
4.9

Frontage Overview (difference models)

The graph shown below in Plate 4.5.1 shows the volumetric change per linear metre of the
Northern Sea Wall 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.

Plate 4.5.1 – Beach volume change per linear metre from Reculver Towers (chainage 250m)
to Plumpudding Island, Unit 5E, Northern Sea Wall. Dotted vertical lines represent section
subdivision. The two unlabelled sub-sections in the far east are 11.2 and 11.3 respectively.
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•

The net longshore drift direction is from west to east. This is evident from the overall
inter-groyne pattern of erosion and accretion, with those bays in the west generally
eroding, and those in the east generally accreting.

•

The general pattern of beach volume change is: little beach volume change between
the western end of Unit 5E and the boundary of sections 5 and 6, erosion up to the
western end of Wantsum Delta (section 8), and accretion to the end of Unit 5E.
Readers are reminded this pattern occurred whilst beach recycling was ongoing
(Chapter 9), and is likely to change without anthropogenic influence.

•

When waves do not approach directly from the north, beach movement is primarily
influenced by northwesterly waves. However, shore-parallel beach contours and an
absence of a) shingle being piled up against the eastern side of groyne bays and b) a
consistent erosion and accretion pattern in the western and eastern side of groyne
bays shows that northeasterly approaching waves are also secondarily influencing
beach shape.

•

Erosion of section 6 can be attributed to littoral drift towards Minnis Bay and a lack of
natural material feeding the section from Reculver Towers

•

It is uncertain whether the recycling of material from Coldharbour Outfall to Wantsum
Delta, in late 2004, has significantly influenced littoral movement in a downdrift
direction in year 2. Although accretion east of Wantsum Delta (section 8) was
significantly higher in the 2004-2005 period, so too was the overall accretion of Unit
5E in this year, during which no material was imported into the unit through
anthropogenic processes. There was an increase in elevation of the beach toe and
foreshore in section 9 in year 2 suggesting fine material used to recycle the beach
ridge might have drifted eastwards, a pattern not apparent at the same time the
previous year. Further surveys are required to reinforce this hypothesis.

•

The areas of most accretion were sub-sections 9.2 and 10. The slightly bay-shaped
coastline here facilitates this area as a shingle trap. A reversal of the common littoral
drift direction across section 11, which would occasionally move sediment westwards,
would also aid material flux into St. Augustine’s Bank (Management Unit 5E Scheme
Implementation Plan, 1997).

•

Comparatively large rates of accretion in section 9-11 in 2004-2005 are
predominantly due to material extracted from Coldharbour Outfall being recycled into
the east of the frontage. With exact details of this process being unavailable, further
conclusions regarding section 9-11 accretion with the effects of recycling removed
cannot be elaborated on.

•

The reversal of accretion and erosion patterns on the Wantsum Delta between survey
years emphasises the recycling that has taken place in 2004-2005. Without the
addition of recycled material from Coldharbour Outfall in year 2, Wantsum Delta
would not have accreted so markedly, and possibly eroded.
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The inter-region variation of material loss/gain along this frontage is summarised in Table
4.5.1:
Beach volume
change (all m³)
Section 4
Section 5
Section 6
Section 7
Section 8
Section 9
Section 10
Section 11
All regions

2003/04
-281
335
-4229
186
219
3630
2529
-79

2004/05
251
-335
-3578
-4805
3009
4921
3602
2183

2003/05
-30
0
-7807
-4619
3228
8551
6131
2104

2310

5248

7858

Table 4.5.1 – Region by region and overall beach volume
changes along the Northern Sea Wall 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 level of the
interface of the foreshore and the beach (this varies between –1.5 and 0m ODN along the
Northern Sea Wall frontage). 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 Northern Sea Wall have changed.
Figure 5.1 gives an indication of the annual change in terms of actual and percentage
change in CSA at that 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 4 (Profile 4a01180)

Only profile 4a01180 is situated in section 4, and although Figure 5.1 shows a CSA increase
from summer 2004 to summer 2005 at this location, the profile has showed little area change
over time.
5.2

Section 5 (Profile 4a01185)
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CSA change at Profile 4a01185 has remained remarkably stable since 2003, despite Figure
5.1 highlighting a large decrease between 2004 and 2005.
5.3

Section 6 (Profile 4a01188-4a01217)

The beach plan difference models showed that section 6 was the most erosive of all 8
sections on the Northern Sea Wall, and this is reflected by trends of all profile CSAs
decreasing over time (Annex F). These trends are caused by changes to beach crests, rather
than any obvious lowering of the beach berms or the midshore.
5.4

Section 7 (Profiles 4a01225-4a01233)

Although section 7 actually accretes when the volume changes caused by shingle extraction
from above the Coldharbour Outfall are removed, the two profiles in this section have been
eroding since 1997. This is due to changes in beach crest shape near the level of MHWS.
The area of erosion depicted by the beach change models, at 3.5-4m elevation, is not
responsible for the predominant CSA change.
5.5

Section 8 (Profiles 4a01239-4a01254)

Profiles 4a01239 and 4a01245, both located over beach fronted by marshland, show marked
erosion post-winter. The backshore receded horizontally by some 1-2m, with this material
accumulating further down the beach face, which is then gradually eroded through the year.
This pattern appears to repeat until beach recycling occurs, at which point the profile returns
to it’s starting shape, and the whole process repeats. Profile 4a01254, situated to the east of
the Wantsum Delta, has eroded since 2003, predominantly due to the removal of beach
crests near MHWS elevation.
5.6

Section 9 (Profiles 4a01259-4a01269)

Profiles in section 9 have been accreting at a near-constant linear rate since their monitoring
began. Beach crests at MHWS elevation are dynamic, but it is gradual accretion of the
midshore and beach toe that appears chiefly responsible for this accretion. The backshore
above MHWS has remained stable at all profile locations.
5.7

Section 10 (Profiles 4a01274-4a01284)

Though Figure 5.1 shows the current magnitude of accretion in section 10, it hides the CSA
increases of 2-5m²/yr that have been occurring since 1997. All profiles show gradual
accretion from the beach toe up to an elevation of approximately 4.8m. Above this level, and
to the rear of the St. Augustine’s bank, the beach is stable.
5.8

Section 11 (Profiles 4a01288-4a01298)

The three profiles in separate groyne bays in section 11 all show different erosion/accretion
and CSA trends over time. In sub-section 11.1, profile 4a01288’s fairly stable CSA trend is
representative of slight erosion seen between 2003 and 2005, where the beach face has
gradually eroded, and the beach toe and midshore has accreted. Profile 4a01292 (subsection 11.2) has accreted significantly since winter 2003, over the entire length of the
profile, and particularly above 3.5m elevation. In sub-section 11.3, profile 4a01298 showed
general erosion of the beach face (though this was subject to occasional accretion), but
below MSL the beach accreted by 0.5m over 2 years.
5.9

Frontage Overview (profile change analysis)

In addition to the general interpretations drawn from beach model analysis, profile change
analysis has highlighted further key conclusions.
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•

Profile change analysis supports the general pattern of beach volume changes along
the Northern Sea Wall described in chapter 4; little change occurs in sections 4 and
5, erosion dominates profiles in sections 6 and 7, then profiles generally accrete in
sections 8–11.

•

Profiles do not change with a regular inter-groyne bay pattern along the frontage.
CSA decreases in Unit 5E are chiefly caused by erosion of beach crests at elevations
close to MHWS (e.g. sections 6 and 7). Beach material eroded from crests are
sometimes offset by accretion further down the beach (e.g. sub-sections 7.1 and 9.1),
though sometimes there is no accretion in the foreshore or at the beach toe (e.g.
section 6).

•

Sections 4 and 5 are very stable because little littoral material enters Unit 5E from the
west (due to the rock armouring surrounding Reculver Towers), and material is
retained effectively in the narrow groyne bays. However, beach levels are very low
here and only extend up to 1-2m elevation before rock armouring fronts the sea wall.

•

Sections 6 and 7 have eroded considerably because this stretch of coastline has
larger groyne bays than sections 4 and 5, material is recycled out of this area from
Coldharbour Outfall, and shingle readily leaves these sections in an easterly direction
by natural processes. The erosion and subsequent formation of beach crests is
primarily responsible for this erosion.

•

Significant volumes of shingle have been imported into section 8 from section 7. This,
coupled with the sensitivity of this section of narrow beach to wave attack, results in a
changeable CSA trend over time. Post-2003 beach recycling operations appear to be
effectively maintaining the beach ridge here, though the erosion of MHWS beach
crests at profile 4a01254, outside the boundaries of key beach recycling to the east of
Wantsum Delta, highlights the importance of this process for continued defence
against wave overtopping and flooding to the low-lying marsh behind.

•

A combination of coastline shape, littoral supply from section 8 and recycling has
caused sections 9 and 10 to accrete considerably since 2003. Profiles in section 9
and 10 accreted in the midshore/near the beach toe and across much of the beach
face respectively, which concurs with the beach change models.

•

The CSA trends for profiles in section 11 have all increased since 2003, though
profile 4a01292’s marked increase is possibly due to beach recycling as before this
time the profile was showing an erosive trend.
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6.

Wave Climate
0.45

21st December 2003
7th July 2004
14th February 2005
3rd March 2005
8th April 2005

1.70m Hs
1.71m Hs
1.94m Hs
1.73m Hs
1.58m Hs

0.35
0.30
0.25
0.20
0.15
0.10
Jul-03
Jul-03
Aug-03
Sep-03
Oct-03
Nov-03
Dec-03
Jan-04
Feb-04
Mar-04
Apr-04
May-04
Jun-04
Jul-04
Aug-04
Sep-04
Oct-04
Nov-04
Dec-04
Jan-05
Feb-05
Mar-05
Apr-05
May-05

There were 5 storm events
during the period over which this
report describes, where the Hs at
the peak of the storm exceeded
the Herne Bay storm threshold of
1.6m. These occurred on the
listed dates below. The month by
month time series of Hs is
displayed in Plate 6.1.

0.40
Mean monthly Hs (m)

Wave records are recorded by
an Etrometa Step wave gauge
on Herne Bay pier.

Plate 6.1 – Time series of mean monthly Hs from
Herne Bay pier, July 2003-June 2005

A detailed analysis of the wave climate for July 2004 to June 2005 is given in Annex G.
Plate 6.1 shows that wave conditions experienced from summer 2003 to summer 2004, and
a year later, were not significantly dissimilar. Furthermore, significant wave height distribution
since 1997, when wave recording began at Herne Bay, shows no marked wave increase in
any particular year. Wave direction data is not available from the Herne Bay wave recorder.

7.

Storm Event Performance

A post-storm survey was undertaken on the 30th November 2004 along the same shorenormal 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.
Although storms on the 13th and 19th November 2004 did not possess waves with Hs over the
storm threshold of 1.6m, Hs exceeded 1.0m on 3 separate occasions on the 13th November,
and exceeded 1.5m on the 19th November (Plate 7.1). Waves were caused by an east to
northeasterly approaching storm, gusting at force 7. The highest high tides on these dates
ranged between 2.3 and 3.4m ODN. The proximity of this survey to a normal autumn profile
survey, carried out on 12th November 2004, means the storm survey would have been a
reflection of solely the beaches response to storm conditions. A brief analysis of the Northern
Sea Wall beaches response to storms, based on this data, is described below.
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Plate 7.1 – Time series of Hs from Herne Bay pier, showing storms on 13th and 19th November 2004.

The average CSA change of all post-storm profiles in Unit 5E reduced by just 0.3%
compared to the autumn profiles. The largest reductions were from profiles 4a01185 and
4a01188, adjacently situated in sub-sections 5 and 6.1. This was due to a gradual removal of
material across the whole beach face, resulting in little change to the beach shape (Plate
7.2). Though profiles situated on Wantsum Delta changed by less than 1.7% CSA, there was
marked vertical erosion of approximately 0.5m, above 3.5m ODN elevation (despite beach
loss here, the low CSA percentage change is due to the comparatively longer profile length).
It appears that although the height of the beach ridge has not reduced, some of this material
has slumped further down the beach and caused the width of the ridge to decrease by some
1.5m (Plate 7.3).

Plates 7.2 – Autumn (red) and post-storm (green) profiles from 2004, showing beach
response to storms near Reculver Towers (4a01288, top) and at Wantsum Delta
(4a01239, bottom). Note vertical scale is given relative to ODN.
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Plates 7.3 – Autumn (red) and post-storm (green) profiles from 2004, showing beach
response to storms near Reculver Towers (4a01288, top) and at Wantsum Delta
(4a01239, bottom). Note vertical scale is given relative to ODN.

Though specific conclusions regarding the Northern Sea Wall’s response to storm activity
cannot be deduced based on this one storm alone, some generalised conclusions can be
made.

8.

•

The Northern Sea Wall frontage does not necessarily lose beach material during a
storm. More likely is that material is shifted throughout the frontage boundaries,
possibly moving down the beach and laterally between groyne bays.

•

The beach ridge at Wantsum Delta loses significant volumes of material from above
the level of MHWS, possibly due to the easily eroded fine material used to recycle
this section of the beach from Coldharbour Outfall, and the steep beach face here
(Figure 4.5.1).

•

Where storm activity does lead to beach erosion, and where the beach slopes at a
more shallow and constant angle, a near-constant depth of beach material is
removed up to the limit of wave attack (Plate 7.2).

Beach Design Conditions

Design profiles in sections 6, 7 and 11 (reflecting areas of recharge in 1996, see chapter 1),
were reported in the Management Unit 5E Scheme Implementation Plan (1997). These
profiles were converted into values of beach design CSA (see Chapter 5), and compared
with CSA from profiles surveyed in August 2005. Unfortunately, beach design volumes were
not calculated as part of the last major recharge scheme in 1996, therefore a comparison of
CSA values for profiles in the far west and east of Unit 5E is the only numerical indication of
beach condition. Table 8.1 details differences between profile design CSA and CSA from
August 2005:
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Profile
Name
4a01191
4a01195
4a01200
4a01206
4a01211
4a01217
4a01225
4a01233

Subsection
6.1
6.2
6.3
6.4
6.5
6.6
7.1
7.2

Design CSA,
1996 (m²)
237.79
174.58
201.67
168.56
204.68
195.65
222.74
198.66

Current CSA,
2005 (m²)
165.72
191.45
155.20
135.84
151.64
197.18
183.99
226.25

% difference
-30.3
9.7
-23.0
-19.4
-25.9
0.8
-17.4
13.9

2003-2005 CSA
trend (m²/yr)
-3.51
-4.64
-5.55
-2.08
-6.61
-2.66
0.51
-4.42

4a01288
4a01292
4a01298

11.1
11.2
11.3

159.00
159.00
145.75

152.38
133.61
89.03

-4.2
-16.0
-38.9

1.17
9.35
0.69

Table 8.1 – A comparison of available profile design CSA and current CSA.

Despite beach design conditions only being available for 11 of the 23 tri-annually surveyed
profiles in Unit 5E, an indication of current beach levels can be inferred from this data and
recent trends of CSA change.
•

A CSA decrease of some 20-30% at some profiles since 1996, coupled with recent
decreases of CSA and marked beach volume loss (chapter 4), is a concern in section
6 of the Northern Sea Wall frontage. Although the beach face is of a comparable
gradient to the design profiles here, an absence of a beach berm and erosion above
the level of MHWS is responsible for a low CSA. It is unclear, based on 1 post-storm
survey taken, if this erosion is predominantly caused by storms.

•

The beach in section 7 is comparatively close to the 1996 design. Fine material
accumulated from Coldharbour Outfall probably feeds the foreshore of the beaches
here more effectively than in section 6. Littoral drift of material from section 6 is also
likely to provide this area with a shingle supply that section 6 does not receive from
sections 4 and 5.

•

Sections 8-10 were not recharged in 1996, and consequently the beaches here are in
an inconsistent condition, despite general accretion since 2003 through recycling of
material onto the Wantsum Delta and littoral drift from sections 6 and 7. Though the
details of small localised recycling in late 2004 in sections 9-11 is not known, any
weaknesses in the beach were probably repaired to improve the beach condition in
this area. However, many profiles here show no material above 4m elevation, and
clear exposure of the sea wall apron (Figure 8.1.1).
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Figure 8.1.1 – Example of low beach levels and exposure of the sea wall apron in sub-section
9.2 (profile 4a01265) in November 2005. Though this area is gradually accreting, the beach
only extends up to 3.7m elevation, some 1-1.5m lower than at other profiles in sections 8-10.

•

Current CSA at profile 4a01288 is an indication that the beach in the western end of
section 11 is close to that of the beach design. Inspection of profile shape shows that
the beach still has a marked 5m berm, though profiles 4a0192 and 4a01298 quickly
slope away from the sea wall in the east of section 11. Beach material is probably
being readily lost to Minnis Bay from this section (Figure 8.1.2).

Figure 8.1.2 – Example of low beach levels in sub-section 11.3 (profile 4a01298) in
November 2005. The beach design at this location comprises of a 5m wide beach berm
at 5m ODN, equal to the level of the dashed red line. The current beach morphology
shows no berm and low overall beach levels that expose much of the sea wall.

9.

Recycling Operations

The Environment Agency’s (EA) current coastal recycling strategy along the frontage is to
remove shingle and fine material from the Coldharbour Outfall and place it on the beach
ridge in section 8 (Wantsum Delta), often intermediately storing the material on the
backshore of the beach above the outfall (Figure 4.4.1). This clearance occurs whenever the
outfall becomes blocked, usually on an annual basis. As in the winter of 2004, any
outstanding material can be used to repair local weaknesses in the beach in sections 8-11.
Furthermore, a second recycling operation removes shingle from the sandy beaches of
Minnis Bay and returns it to the Northern Sea Wall frontage. This procedure is due to
commence in March 2006.
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The sensitivity of the Wantsum Delta beach, particularly during stormy periods, emphasises
the need for continued recycling into section 8 of the Northern Sea Wall. The process of
removing material from Coldharbour Outfall for this purpose appears sustainable at present
(Figure 9.1), though continued recycling using fine material is likely to further promote
significant erosion to the steep narrow beach ridge during storms (Figure 9.2).

Figure 9.1 - Clearing of Coldharbour
Outfall & associated material stockpile

Figure 9.2 – Recycling of fine material from
Coldharbour Outfall to the Wantsum Delta.

Shingle from Minnis Bay is recycled to the northern sea wall by the EA. At the time of writing,
it is believed all recycled material, covering an area of approximately 5,000m³, will be added
to section 11 only. Given other sections are either eroding or were not recharged in 1996, it
seems beneficial to move shingle slightly further into Unit 5E. Although the initial cost of such
a scheme would be more expensive given the extra distance to transport the shingle, this
could be offset by the increase of this material’s residence time within the Northern Sea Wall
system. Additionally, beach levels elsewhere, and the integrity of the Wantsum Delta could
be significantly improved using this shingle.

10.

Conclusions

The Northern Sea Wall (Unit 5E) has produced somewhat surprising results over the course
of the monitoring project. Beach monitoring conducted between 1997 and 2002 showed an
overall frontage loss of 7,300m³/yr (Northern Sea Wall Beach Monitoring, 2003), though
2003-2005 beach plan data presented in this report from the Regional Monitoring
Programme shows an average accretion rate of 3,900m³/yr (Table 4.5.1). The origin of this
material is unknown at this time, as the likelihood of this volume of material entering the
frontage from Reculver is minimal, especially as any such material would accumulate in
sections 5 and 6, though these sections were very stable. It is possible that errors associated
with beach plan surveying are showing apparent accretion, as the 7,858m³ beach change
could be accounted for if there was just a 3cm increase in beach elevation across the entire
beach volume calculation area. Further surveys will provide a better approximation of the
long-term beach volume changes of Unit 5E. A beach recycling scheme to return Shingle
from Minnis Bay to the Northern Sea Wall frontage is due to commence at the time of writing,
which is likely to cause a continuation of the post-2003 accretional trend in 2005-2006,
though this may be superimposed on an eroding coastline.
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Despite the apparent accretion seen between 2003 and 2005, the Northern Sea Wall beach
requires continued recycling to present an effective coastal defence structure. Though
recycling of fine material from the Coldharbour Outfall onto the Wantsum Delta ridge seems
sustainable at present, the erosive potential of this sensitive beach section will only increase
in the future under this scheme. Furthermore, those areas with beach design conditions
(after the last beach replenishment work in 1996) show current beach profile cross-sections
are much lower, indicating erosion over the last decade. Topographic surveys have also
shown that the rock apron of the sea wall is part-exposed locally in Unit 5E. The
redistribution of material recycled from Minnis Bay through the frontage could remedy such
beach level issues.
The area of greatest accretion between 2003 and 2005 (based on volume change per linear
metre of frontage) occurred in sub-sections 9.2 and 10 (near St. Augustine’s Bank).
Coastline shape and occasional reversal of the eastward littoral drift direction across section
11 cause St. Augustine’s Bank to act as a shingle trap. The greatest volumes of erosion took
place in sub-sections 6.3 and 7.1, though the latter is predominantly due to removal of
recycled material from Coldharbour Outfall. Erosion in sub-section 6.3 merely highlights the
erosional trend of section 6 in general. Careful monitoring is required here, as erosion of
beach crests and parts of the backshore were seen through profile change analysis and
difference models respectively.
Only 5 storms exceeded the storm threshold at Herne Bay within the reporting period. Based
on data from a single post-storm survey, the Northern Sea Wall does not necessarily lose
beach material during a storm, though it is redistributed throughout the frontage. The
Wantsum Delta ridge is narrowed significantly, and more linearly-sloping beach faces that
erode do so by a near constant removal of material up to the level of wave attack.
It is important to recognise the changeability of short-term trends. As with many coastal
areas, much annual variability is expected, thus drawing conclusions with increased
confidence will become possible as more data is collected. It remains to be seen if the
accretion seen from 2003-2005 will continue in subsequent years, or if erosion summarised
in the Northern Sea Wall Beach Monitoring Final Report (2003) from 1997-2002 will prevail.
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.

11.
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