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Summary
Shingle beaches provide a vital element of the flood and coastal erosion defences along the
Hastings 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 over the period June 2007 to October 2008 and makes comparisons to previous
surveys conducted since the outset of the project in 2003. The key findings are listed below;
•

A net gain of 32,260m³ was observed along the Hastings frontage, over the last year (June
2007 – October 2008).

•

In total, the Hastings frontage has experienced a net gain 21,260m³ over the last five years
since the monitoring project began (2003-2008). This is contrary to the estimated annual
loss rate of 5,000m³/a predicted in the Cooden-Cliff End Strategy Plan (2002), but is
probably the result of replenishment works down-drift in MU25.

•

Section 24.3 has proved to be the most erosive area since the project outset, and lost
15,369m³ over the past year. Erosion also occurred at in Section 24.8.

•

All other sections along the Hastings frontage accreted during 2007/08. Especially
significant was the continued accretion in Section 24.6, although the crest level fell back
below MHWS and the action trigger level. However, this area is scheduled for a beach
recycling scheme in 2009, which will also involve the construction of a rock groyne and the
improvement of existing timber/concrete groynes, which its is hoped will better contain
beach material in this area.

•

This was the "stormiest" year since measurements began in July 2003, including nearly
twice as many storms as the previous reporting year. Mid-November to early January was
a particularly rough period, with storm waves consistently approaching from the southwest.
Storm surges (at Newhaven) were larger than observed during storms in all previous years,
reaching ~0.9m during the largest storm, and occurring within two hours of High Water.
However, in the absence of any reporting of major beach change, the decision was taken
not to undertake any post storm surveys.

•

In general, beach levels are well above the ‘action’ trigger level laid out in the Strategy Plan,
and have improved over the past year along the majority of the frontage. The only area
giving cause for concern is Section 24.6, where the beach crest is below the action level.
This section appears to have always eroded since monitoring began in 2003, highlighting a
need for careful monitoring. However, this area is scheduled to gain beach material through
beach recycling from west of the harbour arm during 2009.

It is important to recognise the potential inconsistency in short-term trends. As with many
coastal areas a lot of annual variability is expected, thus drawing conclusions with increased
confidence will become possible as more data is collected, with regard to annual losses, net
sediment drift and erosion/accretion trends in section sub-units.
Scheduled future monitoring includes profile surveys in Autumn 2008 and Spring 2009, and in
addition post-storm surveys may be carried out if any event is deemed to have significantly
affected the frontage. An interim report will be issued on completion of the spring profile survey,
with the next BMP report scheduled to be issued after completion of the Summer 2009 beach
plan survey. All historic monitoring data is accessible online (www.channelcoast.org), and future
surveys will be available after satisfying quality assurance procedures.
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1.0 Introduction
As part of the strategic regional coastal monitoring project, the beach has been
surveyed three times a year since the summer of 2003, using land based GPS
techniques. These consist of bi-annual profile surveys and a complete beach plan
survey every year, full details of which can be found in the explanatory notes (Annex A).
In addition to this, bathymetric surveys of the adjacent seabed were conducted in 2004
and 2006, and a network of tide and wave gauges has 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.
This report covers the changes in beach topography between the 2007 Beach
Management Plan (BMP) survey and the 2008 BMP survey.

1.1 Coastal processes & management
This unit extends from Cinque Ports Way, West Marina though to East Hill. The uniform
sea front of Hastings is a relatively recent ‘characteristic’, as originally the coast was
more indented, with headlands providing shelter from the prevailing south-westerly
waves for bays in the east.
Groynes are located along the entire frontage at 50-100m intervals, constructed of a
mix of concrete and timber sections. A variety of seawall types run along the unit and
front the main road. This is prone to overtopping and historically has resulted in flooding
of the hinterland and closure of the road. The section is also unusual in that there is a
subterranean car park beneath the road that is accessed by subways.
The area to the east of Hastings Pier has been protected since the 14th Century. The
first breakwaters were constructed in the early 1800s, and were extended and
reinforced throughout the early part of the 20th century. During the 1930s, the first
concrete seawalls were constructed, which were then upgraded during the
1980s/1990s. In the 1950s/60s, the timber groyne fields were constructed, and these
were encased/reconstructed at the same time as the seawalls. In addition, beach
renourishment was also carried out.
The erosion of the White Rock headland has aided the ‘smoothing’ of the plan shape of
the coastline, making sand and shingle available to the sediment budget (Rye Harbour
to Beachy Head Coastal Processes and Resources Study, Halcrow (2000)). This retreat
has meant that the frontage is influenced by one dominant drift, transporting sediment
in an eastward direction. However, the comparative lack of contemporary sediment
sources to this frontage has resulted in the diminishing stock of available foreshore
sediments. The net annual alongshore sediment transport rate, is 4,500 to 5,000
m3/year and in an eastward direction (South Foreland to Beachy Head SMP, 1996).
Two breakwaters and a harbour arm built at the eastern end of the unit have resulted in
significant accretion. Over the last two hundred years this has enabled land reclamation
in the accretion zone, which has resulted in the former cliff line lying up to 300m behind
the current shoreline for part of the unit. This area of beach also hosts an important
beach-launched fishing fleet (around 40 vessels) with valuable inshore fishing grounds
lying within the salmon and trout migratory route. The movement of the boats on aoff
the frontage may have an effect on beach sediment dynamics.
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Additionally, there have been major protection works carried out in MU25, adjacent to
the western end of the management unit, over the last few years. This will have an
impact on sediment dynamics in MU24, as the works are downdrift of this management
unit. More detail can be found in the MU25 2008 BMP report.
A “Hold the Line” policy has been recommended for this stretch of coastline for the
short-, medium- and long-term in order to protect the rail/road infrastructure and urban
areas.
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Figure 1.1: Site Location and Wave/Tide Gauges

3

Beach Management Plan Site Report 2008
4c Unit 24 – Hastings

2.0 Surveys
All topographic and bathymetric surveys are referenced to a Global Positioning System
(GPS) control grid, established for this programme, and conducted according to the
current Environment Agency’s National Specification, summarised in the Explanatory
Notes (Annex A).

2.1 Topographic Surveys
The schedule of completed surveys since the start of the Regional Monitoring
Programme is given in Table 2.1. Digital Ground Models of the 2007 Beach
Management Plan topographic survey are shown in Annex B, superimposed upon the
ortho-rectified aerial photographs of 2005.
Table 2.1: Schedule of Topographic Surveys

MU 24
Profile

Beach Plan

01/09/2003
13/01/2004
23/03/2004
03/06/2004
04/08/2004
31/03/2005
07/06/2005
15/10/2005

01/09/2003

Post-storm

03/06/2004

07/06/2005
13/11/2005
08/12/2005

02/02/2006*
27/04/2006
26/06/2006
08/09/2006

02/02/2006*
26/06/2006
10/12/2006

20/03/2007^
30/06/2007
30/06/2007
13/10/2007
11/02/2008
18/10/2008
18/10/2008
* Post works survey conducted at Bulverhythe only
^ From this survey, dates refer to MU24 surveys only

2.2 Bathymetric Surveys
The schedule of surveys since the start of the Regional Monitoring Programme is given
in Table 2.2.
Table 2.2; Schedule of Bathymetric Surveys

MU 24
Date

Line Spacing

Distance Offshore

14/09/2003
08/05/2006

50m
50m

1,000m
1,000m
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3.0 Analysis
3.1 Difference Models
Now that the 2008 BMP data set has been compiled, it is possible to overlay the results
of the survey with BMP data from 2007. This enables comparative volumetric analysis
to be undertaken to determine change over a given period. Through the use of threedimensional ground models and ortho-rectified aerial photography, it is possible to
create a visual interpretation of the volumetric change that has occurred during each
analysis period. This is shown in Plate 1 (1-7), which indicates areas of net erosion or
accretion (N.B. a 0.25m difference in elevation is considered as “no change”) and the
location of any extraction/deposition sites.
Negative values represent erosion that has occurred between 2007 & 2008, and
positive values indicate accretion. Whilst these figures show an overall change in beach
volume within each discrete section, it should be recognised that the data is based on
the BMP survey, which is undertaken once each year. It is therefore only a snapshot of
one moment in time, and the particular dynamics of each frontage need to be taken into
account. This ensures that the information shown in the difference models represents
the net change rather than capturing a particular extreme variation caused by a large
event.

3.2 Profile Evolution
While beach plan surveys provide a more accurate view of morphological change and
beach volume levels, profiles clearly illustrate the changes in beach cross section. In
addition, the 2008 BMP survey beach profiles have been cross-referenced with the
other profile surveys carried out over the past year in order to ensure that the results
from the difference models are representative of net profile change. This then gives an
indication of the beach variability over three time steps in each individual year.
The Cross-Sectional Area (CSA) has been calculated for all beach profiles. This is
calculated as the area of profile above a Master Profile (MP). In general, the lower
boundary of the MP is the transition between the beach face and the foreshore (i.e. the
beach toe). The landward boundary is either the seawall or, where a hard structure is
not present, the landward extent of the stable part of the beach. The Master Profile is
held constant for a given profile line and therefore the changes in CSA through time can
be derived.
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3.3 Management Unit 24
To aid purposeful analysis the unit has been split into eight sections as depicted in
Figures 3.1 and 3.2 (the figures beginning 7.3 refer to previous system of numbering
management units, when MU24 was part of MU7). These reflect changes in beach
configuration and/or the presence of terminal structures. Table 3.1 provides a summary
of volume change within each section during the period between the 2006 and 2008
summer surveys.

Table 3.1: MU24 - Summary of Erosion/Accretion Totals

Cell

Area
(m²)

1-4
5-9
10-14
15-18
19
20-23
24
25

57,870
64,379
44,855
34,290
16,520
102,277
42,130
11,700

Error
Estimate*
(m3)
+
/- 1,736
+
/- 1,931
+
/- 1,346
+
/- 1,029
+
/- 496
+
/- 3,068
+
/- 1,264
+
/- 351

Erosion/Accretion
(2006 to 2007)
(m3)
11,909
-11,992
3,397
-5,813
1,275
8,418
994
2,794

Erosion/Accretion
(2007 to 2008)
(m3)
13,475
12,444
-15,369
3,799
2,314
5,258
11,392
-1,323

10,982

32,260

Net

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
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Figure 3.2: MU24 Beach analysis sections (East)
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3.4 Analysis
This unit contains 99 profiles that are surveyed in conjunction with the annual beach
plan survey. Of these, 32 are designated profiles that are re-surveyed twice a year in
spring and autumn and in the aftermath of major storm events.
3.4.1 Section 24.1 (Cells 1-4, Profiles 4c01455 – 4c01439)
As with last year, this is the most accretive section in MU24, with accretion
occurring in two of the four cells in this section. In total, the section gained
13,475m³ of material. Profile 4c01441 is an example of an accretive profile
(Figure 3.3). As can be seen, little change occurred between summer and
autumn 2007, with most accretion occurring between autumn 2007 and spring
2008. Further accretion, especially near the beach crest, took place between
spring and summer 2008 (NB; the summer BMP survey for MU24 was carried
out in October).

MHWS

4c01441
Figure 3.3: Profile 4c01441

The western half of Section 24.1 has shown noticeable losses. Looking at the
pattern of losses, it would appear that material is moving offshore and
eastwards, as illustrated by accretion on the foreshore and east of this section.
The gains in this section over the past year continue the previous year’s trend,
reversing the previous erosion trend, with losses totalling 20,000m³ during 20032006. As predicted in last years report, the accretion is probably due to the
continued replenishment works at MU25 (Bulverhythe), immediately west of this
management unit.
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3.4.2 Section 24.2 (Cells 5.9, Profiles 4c01438 – 4c01415)
Unlike 2006/07, when this section saw the largest loss of material in MU24, this
year it has regained the material lost last year. Net changes in CSA are
consistent with the results of the beach plan survey, with accretion over much of
the section, apart from sub-cells 8 & 9 at the eastern end of the section. This is
illustrated by Profile 4c01415 (Figure 3.4). It can be seen that the profile has lost
material along it’s entire length, but especially at the beach crest, where levels
fell by up to 1m. Most of these losses occurred between the spring and summer
surveys, and may be due to the changing orientation of the coastline.

1m
MHWS

4c01415
Figure 3.4: Profile 4c01415

The more accretive western half has a different pattern of beach change to the
western half. In general, the area around the beach toe is losing material, whilst
the majority of the beach face has gained material. This is shown on Profiles
4c01425 & 4c01430 (Cells 6 & 7), where the beach gradient is steepening.
It has been noted in previous years that the groyne field is regularly unable to
retain shingle that accumulates within groyne bays. Individual groynes are often
submerged by shingle deposits that are not retained, and so move along the
coast in the direction of dominant drift. In this way, an area that saw a large
increase in beach material one year may see an equally large loss the following
year. This is true for this section of beach, which overlaps a gain and a loss area.
3.4.3 Section 24.3 (Cells 10-14, Profiles 4c01414 – 4c01399)
This section was one of two in MU24 to erode over the past year (-15,369m³).
The majority of this section experienced erosion along the upper beach face, and
along the eastern side of groynes. The loss of beach material is best illustrated
by Profiles 4c01401 & 4c01405. Profile 4c01401 (Figure 3.5) has lost material
from the beach crest, where beach levels have dropped by around 1m. The
lower beach face has remained stable over the past year, although the foreshore
17
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lost material between the autumn and spring surveys which was subsequently
regained by the summer 2008 survey. A small beach ridge also appeared at the
same time.

1m

MHWS

4c01401
Figure 3.5: Profile 4c01401

Profile 4c01405 (Figure 3.6) lost material over the whole length of the profile,
dropping 1m on average since 2007. In doing so, the profile has gained more
features than the previous year, with a berm forming near the beach crest, and
the rocky foreshore is now exposed.
4c01420
3.4.4 Section 24.4 (Cells 15-18, Profiles 4c01398 – 4c01386)
Unlike last year, the majority of profiles exhibit accretive trends over at least part
of their length. There are areas of erosion at the head of the beach, and sub-cell
15 is exhibiting a net loss of material. The areas of accretion are mainly located
on the foreshore and lower beach face, although there is a narrow strip of
accretion at the head of the beach. This is probably the result of a small berm
(present at the 2007 BMP survey, and larger at the autumn 2007 survey) moving
onshore, correlating with the losses on the upper beach face.
The ability of material to move rapidly under the pier has been highlighted in
previous reports. Although there may be some localised scour around the pier,
the overall pattern of erosion and accretion in this section is not significantly
affected by its presence. Overall, this section gained 3,799m³ of beach material.
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MHWS

4c01405
Figure 3.6: Profile 4c01405

In the previous analysis year, this area of MU24 lost material, a trend that has
reversed for this year. This pattern of behaviour, related to material overtopping
the groynes, was predicted in the 2007 BMP report; it may be that by next year,
this section of coast lose material again.

MHWS

4c01382
Figure 3.7: Profile 4c01382
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3.4.5 Section 24.5 (Cell 19, Profiles 4c01384 – 4c01379)
This section continued to accrete over the past year, gaining 2,314m³ since the
2007 BMP survey. Unlike the previous years, the profiles built up over the winter,
forming a significant berm on the upper beach face by the spring 2008 survey
(Profile 4c01382, Figure 3.7). The berm is not present at the time of the BMP
survey, and the beach crest has dropped by approximately 0.5m. This continues
the reversal of the erosion trend that has historically occurred in this section.
This section covers the 250m east of section 24.4, consisting of three groyne
bays. The western groyne bay is accreting over much of its area, although there
is a small region of erosion on the beach face. The central groyne bay is also
mainly accreting, again with an area of erosion near the top of the beach. The
eastern groyne bay is also accreting, although not at the same magnitude as the
other groyne bays.
3.4.6 Section 24.6 (Cells 20-23, Profiles 4c01378 – 4c01350)
Profiles 4c01374-4c01378: Unlike last year, profiles in this area have
experienced erosion, with this section of beach losing 3,103m³ since 2007. this
part of MU24 is particularly vulnerable to erosion. It is located where the
alignment of the beach changes, the result of the harbour arm trapping sediment
and extending the beach seawards. The profile most prone to erosion us
4c01378 (Figure 3.8). Last year, the crest built up – however over the past year it
has lost material (c.0.6m) and is now in the “Action” zone (see Section 6.1),
although it is still higher than the 2006 levels.

MHWS

4c01378
Figure 3.8: Profile 4c01378

Profile 4c01376 (Figure 3.9) illustrates how the section has developed over the
four surveys carried out in 2007/08. The greatest change occurred between the
2007 summer and autumn surveys, with further losses over the winter. However,
20
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the profile accreted between the spring and summer 2008 surveys, although the
profile is still lower than the 2007 summer BMP survey.

MHWS

4c01376
Figure 3.9: Profile 4c01376

Profiles 4c01373-4c01361: As with last year, this section is currently
experiencing profile realignment, with erosion in the middle of the beach, and
deposition at the sides, although the affected areas aren’t as coherent as in
2007. As a result, levels of accretion and erosion are low. Despite this, there was
a net loss of 2,421m³ since 2007.
Profiles 4c01360-4c01350: Continuing 2006/07’s accretive trend, this section of
the beach gained 10,782m³ of beach material over the past year. Indeed, since
monitoring began, this sub-section has accreted the most beach material
(18,866m³), although this cell is one of the largest in MU24. In general,
accretio0n occurs on the beach berm and beach face, with erosion at the beach
crest. As this is essentially an open beach, due to the coverage of groynes by
beach material, sediment moves freely. The construction of the harbour arm has
created a terminal structure, with accreting beach material allowing the beach to
grow in size.
3.4.7 Section 24.7 (Cell 24, Profiles 4c01349 – 4c01339)
Compared to 2006/07, there has been a significant change in the behaviour of
this section of coastline over the past year. In the previous reporting year, this
section gained 994m³ of beach material, which increased in 2007/08 to an
11,392m³ gain. As has been mentioned previously in this report, the overall
coastline is relatively stable. however, since the capital works and recharge
began in MU25, any material that moves east cannot be retained by the groyne.
The material therefore overtops the groynes and moves along the coast, creating
a ‘wave-like’ pattern in beach levels. It also creates distinct areas of loss and
21
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gain (as shown in Plates 1-7). In addition, Sections 24.6-24.8 comprise a section
of coastline that has been reclaimed, causing the orientation of the beach to
change and accretion to occur. Therefore, as sediment moves eats from
Bulverhythe, it ultimately builds in Cell 23, before eventually overtopping the
harbour arm and entering Section 24.7.
The area of sediment loss on the beach face in the west of Section 24.7 is
probably the result of disturbance from the beach launched fishing fleet. Due to
the large increase in material, the change in sediment size and profile has made
it more difficult top launch the boats, hence the localised profile realignment.
Profile 4c01339 (Figure 3.10), in the east of this section, illustrates where the
beach sediment has been distributed. The majority of the beach face has
increased in height, and a large berm 1.5m in height has been formed. This
profile is in the west of the section, where material builds up before overtopping
the terminal groyne.

1.5m
MHWS

4c01339
Figure 3.10: Profile 4c01339

3.4.8 Section 24.8 (Cell 25, Profiles 4c01338 – 4c01337)
Covering the last 150m of the unit, it is enclosed by two terminal concrete
structures, and marks the start of cliffed stretch of coastline. Unlike the previous
year, this section lost sediment (-1,323m³), although it is one of only two sections
in MU24 to do so this year. As illustrated earlier in the report, sediment that built
up in Section 24.7 has overtopped the terminal groyne and started to accrete in
the eastern half of this section. Nevertheless, the losses that occurred on the
beach face are greater than the gains. The losses are probably due to a lack of
extra capacity in the section to contain last year’s accretion, resulting in it’s
removal eastwards. However, as MU23 is not a BMP site, it is not known
whether this is the case, or if material is moved offshore.
22
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3.5 Long-term summary
From 2003-2006, the overall trend along the Hastings frontage was an erosive one. By
2006, 21,582m³ had been removed from the area now known as MU24. Table 3.2
illustrates the changing patterns of accretion and erosion since 2003.
In 2003-2004, 4,764m³ of beach material was lost from the Hastings frontage. The area
of greatest erosion occurs in Section 24.1, where 9,807m³ was eroded. In general,
working along the coastline from west to east, there were alternate areas of accretion
and erosion. The greatest amount of accretion in Cell 21, at Marine Parade (6,331m³),
part of an area that has historically accreted.
During 2004-2005, the amount of erosion increased to 12,026m³. The increase in
erosion was due to an increase in the number of areas eroding and a drop in the level
of accretion in those areas that gained material. However, no one area lost a large
amount of material; erosion levels were no higher then 3,500m³. However, in 20052006, the number of accretive areas increased, reducing the loss to 4,792m³.
In contrast to the previous years, 2006-2007 shows the most significant changes to
beach volume since monitoring began in 2003. Areas of significant accretion occurred
along the entire frontage, with an overall gain of 10,982m³ of beach material. The
largest gain was adjacent to the Bulverhythe recharge works, where 12,426m³ of beach
material accreted. However, this area has always eroded in previous years, which may
suggest that this area will eventually erode again.
This trend has continued in 2007-2008, with a net gain of 32,260m³. Cells 23 and 24
accreted 10,782m³ and 11,392m³ respectively, bringing the overall gain for Mu24 to
21,260m³ (2003-2008). The accretion that has occurred in the past year is likely to be
the result of material from the Bulverhythe recharge works. However, since groynes
were first constructed along the frontage, the rate of longshore drift has been
significantly reduced; it can therefore be said that the beach is relatively stable.
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Table 3.2: Beach Volume Change Summary (2003 - 2008)

Volume Change (m3)
Cell

2003 2004

2004 2005

2005 –
2006

2006 2007

2007 2008

NET

1

-5,069

-1,523

-292

12,426

-2,254

3,288

2

-3,298

-1,300

-1,236

8,996

-2,266

896

3

-878

-1,668

-1,919

-4,620

9,844

759

4

-562

-767

-1,338

-4,893

8,421

861

5

-2,067

1,070

-2,305

-4,355

7,432

-225

6

-3,270

980

3,022

-7,572

8,501

1,661

7

388

-2,566

432

-105

2,456

605

8

3,125

-3,399

2,337

-2,063

-1,986

-1,986

9

5,222

-2,941

-2,521

2,103

-3,959

-2,096

10

1,806

-558

-1,733

1,020

-2,707

-2,172

11

238

1,188

-2,396

886

-1,521

-1,605

12

982

1,553

-1,692

974

-2,754

-937

13

-3,156

3,356

-97

1,434

-5,357

-3,820

14

-3,000

1,867

1,836

-917

-3,030

-3,244

15

-1,481

-158

2,306

-679

-856

-868

16

-1,020

-1,427

2,462

-2,279

2,143

-121

17

-231

-1,585

1,486

-1,955

1,683

-602

18

217

-747

-353

-900

829

-954

19

-2,183

-2,726

815

1,275

2,314

-505

20

-11

-1,316

-840

5,078

-3,103

-192

21

6,331

-1,371

1,980

-2,470

-1,783

2,687

22

3,307

451

1,537

-312

-638

4,345

23

1,398

1,578

-1,014

6,122

10,782

18,866

24

-6,032

-2,138

1,059

994

11,392

5,275

25

4,480

2,121

-6,328

2,794

-1,323

1,744

NET

-4,764

-12,026

-4,792

10,982

32,260

21,260
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4.0 Wave Climate
Wave records are recorded by a Datawell directional wave rider buoy off Pevensey
Bay. There were 7 major storm events during this reporting period, where the Hs at the
peak of the storm consistently exceeded 2.75m, namely on 3rd, 7th, 11th, and 30th/31st
December 2006, and 11th and 18th January and 6th March 2007. The largest recorded
significant wave height (Hs) was 4.23m and occurred during the 18th January 2007
storm. This was a high, but short-lived storm, generated by local winds from the south,
wave statistics for which are presented below. It was classed as a "typical" event, but
was not preceded by long period swell as can occur in similar storms of this type. A
surge of ~0.6m was present (at Newhaven) throughout.

Figure 4.1: Pevensey Bay storm events 18/01/2007

A detailed analysis of the wave climate for July 2006 to June 2007 is given in Annex D.
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5.0 Storm events
This was the "stormiest" year since measurements began in July 2003, including nearly
twice as many storms as the previous reporting year. Mid-November to early January
was a particularly rough period, with storm waves consistently approaching from the
southwest. Storm surges (at Newhaven) were larger than observed during storms in all
previous years, reaching ~0.9m during the largest storm, and occurring within 2 hours
of High Water. However, in the absence of any reporting of major beach change, the
decision was taken not to undertake any post storm surveys.

Figure 5.1: Monthly time series of Hs at Pevensey Bay

Blue Line – Significant wave Height (Hs)
Red Line – Storm Threshold (2.75m)
Green Line – Post Storm Survey
From the beginning of December, the frontage was subjected to a prolonged period of
stormy weather, ending on the 8th December. The 3rd December storm was generated
by the passage of a well-developed frontal system. Although wave direction was
predominantly from the southwest, there was little evidence of the storm being
preceded by long period swell waves that have been observed on other occasions. In
addition, the storm surge was negligible. Following this, there was a period of calmer
weather before the storm on the 11th December.
The rest of December was very calm for the time of year, but there were a couple of
storm events at the end of the month. The double-peaked nature of this storm appears
to be due to meteorological conditions, despite being on the time scale of a tidal cycle.
However, the surface pressure charts do not indicate why such a drop in wave height
occurred, neither can it be accounted for by a marked change in wave direction; the
same storm pattern was observed at Rustington.
This was followed by a period of moderate wave activity, culminating in the storm on the
11th January. At Rustington, this storm was preceded by long-period swell waves and
wave heights around 1m, up to 12 hours prior to the storm peak. However, swell waves
were not present at Pevensey Bay. Wave direction was from the southwest throughout.
The storm occurred during neap tides and although the accompanying surge exceeded
0.75m, the surge peak followed the storm peak. It is possible that, on this small neap
tide, the tide predictions may be slightly less accurate, giving an apparent negative
surge around High Water.
Following this was a period of slightly calmer activity, before the largest storm of the
winter was recorded on the 18th January. It was classified as a "typical" event, although
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it was not preceded by long period swell as has sometimes occurred in storms of this
type. An Hs of 4.23m was recorded, as well as the joint highest Tp (10s), the same as
the storm on the 11th January. A surge of ~0.6m was present (at Newhaven)
throughout. The only other events to exceed the storm threshold were at the beginning
of March.
These storms may have contributed to a number of changes in the beach CSA between
the autumn and spring surveys. Along Section 24.6, the beach steepened, and a berm
developed between 3m and 3.5m elevation. West of this section, profiles tended to
become flatter and exhibited fewer features. Section 24.1, which accreted overall
between the 2006 and 2007 summer surveys due to replenishment works in MU25,
experienced erosion on a number of profiles. Therefore, the bulk of accretion occurred
between the spring and summer surveys. However, the large increase in CSA on
Profile 4c01376 occurred over the winter, as shown in Figure 5.2

MHWS

Figure 5.2: CSA change during winter 2006/07 on profile 4c01376
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6.0 Performance Overview
6.1 Critical Beach Conditions
The Cooden to Cliff End Strategy Plan (January 2002) sets out proposed beach crest
levels for MU24, which for illustrative purposes are presented in Figure 6.6. Current
beach crest levels at the seawall are also shown, as derived from the 2006 and 2007
summer profiles. Trigger levels have also been extracted from the strategy plan
comprising, an ‘action’ and ‘emergency’ level for each section.
As in previous BMP reports, the area of greatest concern is to the east of the pier,
where beach levels are still critically low. Although they increased to just above MHWS
in 2006/07, they were still below the upper threshold of the ‘Action’ zone, thus reducing
defence standards and exposing the seawall to direct wave attack (Figure 6.1). In total,
this section of coastline lost 3,103m³ in 2007/08. However, over the past year the crest
height has dropped and is now below MHWS, increasing the vulnerability of the sea
defences to wave attack. This was discussed in Section 3.4.6 of the Analysis section of
this report, and can be illustrated by Profile 4c01378, where the crest height is lower
than MHWS.

4c01376

4c01378

2008

2008

2007

2007
4c01378

4c01376

2008

2008

Figure 6.1; Critically low beach levels in MU24.
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MHWS

4c01378
Figure 6.2: Profile 4c01378

This area has a historical trend of critically low beach levels, as a result of which a coast
protection scheme was submitted to DEFRA, although this was subsequently turned
down in December 2006. However, a resubmitted scheme was approved by the
Environment Agency in January 2009. There are a number of components to the
scheme, which are outlined below, and in Figures 6.3 & 6.4 (Canterbury City Council,
2009);
1. Refurbishment of the concrete terminal groyne structure at the east end of Rocka-Nore Road. This is a concrete structure with stone pitching where sections of
the east side are in very poor condition and crumbling away. Concrete refacing
to the exposed parts of the structure is considered to be the only viable option. It
is thought that this would prolong the life of the structure by at least 20 years.
After that time, further refurbishment may be required.
2. Restacking of the existing precast concrete stabits that have settled at the
harbour arm to improve the protection to that concrete groyne structure. This is
an inexpensive operation that will help to maintain the effectiveness of the
harbour arm as a main groyne retaining the beach in front of Carlisle Parade to
the west. The restacking of the stabits will increase short-term protection whilst a
study into the condition of the harbour arm is carried out during 2009.
3. Adjustment to the planking on the three timber groynes (Groynes 21A, 22A, 23A)
between the pier and the main site of works. Detailed surveys of the groynes has
revealed that adding planking to some of the groynes and removing planking
from others, mainly along the upper part, would improve the general beach
situation. This would allow a small increased transport to the east but ensure
sufficient planking to maintain the required beach profile across the groyne bays.
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4. The construction of one new small rock groyne at Carlisle Parade and beach
recycling. The size of the new rock groyne would be the minimum to provide
adequate beach retention at the Carlisle Parade location over the next five years.
Its design would be such that it could easily be raised and extended in the future.
It would be of length 53 m comprising 1,500 tonnes of 3-6 tonne armour rock laid
on heavy-duty geotextile. At a placed density in the order of 1.7 tonnes per cubic
metre the volume of rock would be in the order of 880 m3. The groyne would be
at level +5.0m OD at the seawall sloping down to the foreshore where it would be
toed in. It is the intention that the rock would be delivered by sea direct to the site
of the groyne using small self-discharging vessels. It is likely that the rock would
be carboniferous limestone from Boulogne, which has been used successfully for
many coastal defence structures in the past.
Following construction, the beach in the depleted area of White Rock would be
recharged using shingle recycled from a borrow area at Marine Parade just to
the east. The beach over about a 400m length east of Groyne 21A, where it is
depleted, would be brought up to minimum level +4.5m OD at the seawall with a
level berm of 5m and slope of about 1 in 8 down to the foreshore. This will
require in the order of 15,000 m3 of shingle. The Marine Parade borrow area
extends over a 500m length and 50m width west of the Harbour Arm.
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Figure 6.3; Site Plan 1.
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Figure 6.4; Site Plan 2
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The other area that was giving concern in 2007, due to low beach levels, was the
section spanning West Marina and Undercliff Marina (Sections 24.1 and 24.2), profiles
4c01444-4c01435. However, over the past year, there has been accretion in these
sections, improving the health of the beach. In line with the idea of sections of loss and
gain, the beach in front of Grand Parade has slightly lower crest levels than last year,
although as yet there is no cause for concern.
One profile that is showing continued signs of beach crest erosion is 4c01389, where
the crest level has fallen consistently over the past three years (Figure 6.5). it is
therefore recommended that this profile be carefully monitored for further losses.

MHWS

4c01389
Figure 6.5: Profile 4c01389
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MU 24

9

Proposed Crest Level
2008 Beach Crest Level
2007 Beach Crest Level

8

7

5
Grand Parade

4
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3
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Figure 6.6: Comparison of current and proposed beach crest levels
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Despite comparable beach berm/crest levels to those proposed in the strategy plan,
along much of the coast, it should be kept in mind that these also recommend a
minimum beach width that is rarely present at the lower beach levels in these units.

6.2

Sediment Budget

It is difficult to reach any conclusions with a high degree of confidence given the
relatively short-term trends produced over a five-year monitoring period. The data
collected to date does however provide an insight into the accuracy of conclusions
drawn in previous studies.
Loss rates for shingle along the Hastings frontage are quoted as 5,000m³/a in the
strategy plan. The monitoring data collected from 2003-2006 indicated a loss of
7,200m³/a for the whole frontage. However, since then, there has been a 43,242m³ gain
in sediment, which equates to an accretion rate of 4,252m³/a. This shows that sediment
change rates cannot be definitively calculated on the basis of short data sets.
Net sediment transport rates are quoted as 4,500-5,000m³/a easterly in the South
Foreland to Beachy Head SMP (1996, 2006), whereas the Cooden to Cliff End Strategy
Plan (2002) estimates rates at 10,000m³/a with a variability of +/- 5,000m³. In reality
transport rates vary throughout the frontage dependant on type/condition of controlling
structures, amount of beach material, orientation of coastline and exposure to
hydrodynamic conditions. Previous BMP reports have highlighted that actual transport
rates appeared higher than predicted, the likely result of the replenishment works in
MU25 (Bulverhythe). Notwithstanding this anthropogenic distortion of the sediment
transport process, the SRCMP results do correlate with the predictions of the
aforementioned studies.
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7.0 Coastal Works
7.1

Recycling

No recycling operations have been reported to the project over the period July 2007 to
October 2008.

7.2

Replenishment

The Hastings frontage has not received any replenishment over the period July 2007 to
October 2008.
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8.0 Conclusions
This area of coastline fronting Hastings has gained 32,260m³ of beach material over the
past year, creating a net gain in beach material over the course of the monitoring
project (2003-2007) of 21,260m³. It is likely that this large gain is due to the
replenishment works in MU25, creating a supply of sediment that is moved eastward by
longshore drift. The 2008 BMP survey illustrated alternating areas of accretion and
erosion to those recorded in 2007. Section 24.1 continued to gain material (13,475m³),
mainly due to gains as a result of the Bulverhythe replenishment works. Section 24.2
also gained material, cancelling out last year’s losses. However, Section 24.3 posted
the biggest loss of 2007/08, of 15,369m³. The only other loss was seen at Section 24.8
(1,323m³), a reversal of the gains observed in this section the previous year. Also
seeing an accretion/erosion reversal was Section 24.4, which gained 3,799m³. All areas
east of the pier (apart from Section 24.8) gained material in 2007/08, although there
were some losses in individual groyne bays. However, this area is scheduled for a
beach recycling scheme in 2009, as mentioned in Section 6.1 of this report.
In general, beach levels are well above the ‘action’ trigger level laid out in the Strategy
Plan, and have improved over the past year along the majority of the frontage. The only
area giving cause for concern is Section 24.6, where the beach crest is below the action
level. This section appears to have been eroding since monitoring began in 2003,
highlighting a need for careful monitoring. However, this area is scheduled to gain
beach material through beach recycling from west of the harbour arm during 2009.
This was the "stormiest" year since measurements began in July 2003, including nearly
twice as many storms as the previous reporting year. Mid-November to early January
was a particularly rough period, with storm waves consistently approaching from the
southwest. Storm surges (at Newhaven) were larger than observed during storms in all
previous years, reaching ~0.9m during the largest storm, and occurring within 2 hours
of High Water. However, in the absence of any reporting of major beach change, the
decision was taken not to undertake any post storm surveys.
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 2008 and Spring 2009
and 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 2009 beach plan survey. All historic monitoring data is available on the
website (www.channelcoast.org), and future surveys will be obtainable after satisfying
the project quality assurance procedures.
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Profile Location Diagrams
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